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ABSTRACT

Temporary covering of grafiing point with moist sawdust has been reported effective on
improving callus formation and grafting success in Persian walnut. In this study, we compared the
effects of five kinds of grafiing covers including sawdust, perlite, vermiculite, cocopeat and no
covering (control) on callus quality, number of callused grafts, graft take, graft survival and scions
growth. ‘Pedro’ and ‘Chandler’ were used as scion cultivars and modified bark grafting method was
used to graft the main branches in the scaffolds of 10 to 15 years old walnut trees before mid April,
2008 and 2009. According to the results of first year experiment, among sawdust, perlite and no
covering, the highest graft take (75.00%) and survival (66.04%) and the lowest graft take (10.00%)
and survival (8.33%) was observed with sawdust cover and no covering, respectively. The results of
second year experiment, among sawdust, coco peat and vermiculite showed the highest graft take
(88.00%) and graft survival (84.67%) in sawdust cover treatment. Also the lowest graft take (38.33%)
and survival (54.44%) was observed with vermiculite cover. The effect of scion cultivars was not
statistically significant for all the studied characters except the scion growth in two years experiment.
Our observations provide more support on the efficacy of moist sawdust for improvement of grafting
success in Persian walnut.

INTRODUCTION

Traditionally walnut orchards have been established by seedling trees in most of
walnut growing countries which limits orchard uniformity, profitability and causes
production of large amount of commercially unacceptable nuts (Forde and McGranahan
1996; Stanisavljevic and Mitrovic 1997; Vahdati 2000; Achim and Botu 2001). In recent
years higher market demands for high quality nuts and increased productivity of the
superior walnut cultivars encouraged researchers to find satisfactory methods of vegetative
production (Millikan 1971; Vahdati 2000). Vegetative propagation in walnut is very
difficult and mostly limited to budding and grafting (Gautam 1990; Ferhatoglu 1997).
However, walnut grafting is difficult as compared with the other fruit trees, and requires
more attention in terms of grafting methods, date and selecting/handling of scions and
stocks (Kuniyuki and Forde 1985; Rathore 1991; Rongting and Pinghai 1993; Vahdati
2000; Achim. and Botu 2001; Hartmann et al. 2001; Rezaee et al. 2008). Thus, propagation
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of superior walnut cultivars and selected genotypes has always been restricted by poor graft
take of walnut trees (Ozkan and Gumus 2001; Vahdati 2003). In the other hand, higher cost
of orchard replanting as well as higher rate of tree mortality during transplanting of grafted
or budded trees were referred as major limiting factors in establishing of uniform orchards
using grafted plants (Rathore 1991; Vahdati 2003; Rezaee et al. 2008).

Therefore, topworking of walnut trees is suggested as a good alternative method
for walnut propagation and also to improve the yield and quality of previously established
walnut orchards (Rathore 1991; Rezaee and Vahdati 2008). Unfortunately, limited research
activities have been carried out around the world in relation to walnut topworking, in terms
of suitable methods and conditions. In one study, topworking of 25 years old walnut trees
resulted that chip budding was more promising compared to other methods with 58%
grafting success (Gautam and Banyal 2005). A modified bark grafting method
characterized mainly by temporary covering of grafting place with moist sawdust has been
reported very effective to improve grafting success (>80%) both on mature and young
walnut trees (Rezaee and Vahdati 2008; Rezaee et al. 2008). These reports claimed that
sawdust cover absorbs xylem bleeding (sap) and as a result provides a moist and aerated
condition in graft union suitable for better callus formation. Therefore, characterization of
physical properties of sawdust and similar covers such as perlite, cocopeat and vermiculite
would be very beneficial for developing a standard graft cover for commercial purposes.
Thus, the main objectives of this experiment were to compare sawdust cover with another
water absorbing materials (perlite, cocopeat and vermiculite) in terms of their effects on the
callus quality, number of callused grafts, graft take, graft survival and scions growth as well
as to understand their most important physical properties that affect on grafting success
factors.

MATERIAL AND METHODS

The experiment was performed on 10 to 15 years old walnut seedling trees during
April 2008 and 2009 in Department of Horticulture, College of Abouraihan University of
Tehran (50.20 °E; 35.11 °N; altitude 940 m) with an ambient temperature and relative
humidity of 17.6 °C and 27.17 %, respectively during callusing period.

In first year replication of experiment, three grafting covers include sawdust,
perlite and plastic bag (control) were assayed on the grafting success factors. In second year
replication, treatments were factorial combination of three grafting covers (sawdust,
cocopeat and vermiculite). In both replications, scion cultivars of ‘Pedro’ and ‘Chandler’
were used. These experiments were done on completely randomized design with six
treatments, in three replication and ten grafted scaffolds per plot.

Modified bark grafting method as described by Rezaee and Vahdati (2008) and
Rezaee et al. (2008) was applied. All grafting operations were carried out by the same
person. To cover grafting place, small amount of well drained sawdust and other mentioned
materials was closely wrapped and fastened using plastic bag on the graft area. The
mentioned covers (sawdust, perlite, vermiculite and cocopeat) washed gently and sterilized
with fungicide (1.5% (v/v) benomyl) and were applied as above mentioned.

The scions woods were obtained in late January from walnut collection of
Horticulture Department of Seed and Plant Improvement Institute (SPII) and were stored in
damped cloths and plastic bags in a refrigerator (3 to 4°C) until they were used for
topworking. Two weeks before grafting operation, rootstocks were headed back to
minimize sap bleeding of trees (Kuniyuki and Forde, 1985; Rezaee et al., 2008).

After removing of covers, data were recorded for number of callused grafts, graft
take and amount of callus formation (based on a visual scale of 1 to 4 in which 1=1ow, 2 =
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medium, 3 = high and 4 = very high callusing). Subsequently, the percentage of graft
survival (as a percentage of grafted branches where the graft took) and scion growth were
measured for each treatment after 6 months. The data were analyzed using the SAS
software (SAS Institute, Cary, N.C.)

RESULT AND DISCUSSION

The results of both year experiments showed that grafting cover have a significant
effect on the all studied characters. According to the results of first year experiment the
highest callus quality (3.02 out of 4), callused grafts (86.66%), graft take (75.00%) and
grafting survival (66.40 %) as well as the highest scion growth (83.12 cm) was obtained by
sawdust followed by the perlite cover (Table 1). The lowest graft take (10.00%) was
observed in no grafting cover. In the case of non-covered grafts, a higher amount of sap
accumulated around the grafting union (Figure 1) and most of them (approx. 90%) were
failed.

Also in second year experiment, the highest callus quality (3.7 from 4), callused
grafts (95%), graft take (88.33 %) and grafting survival (84.37 %) as well as the highest
scion growth (82.8 cm) was obtained in sawdust cover treatment followed by the cocopeat
cover. In this trial, the lowest graft take (38.33%) and survival (54.44%) was observed with
vermiculite cover (Table 1).

Accumulation of sap under grafting tape or wax could cause irreversible damage
on actively dividing cells necessary for callus formation and as a result grafting failure in
walnut (Rongthing and Pinghai 1993; Rezaee et al. 2008; Rezace and Vahdati 2008) and
grapevine (Hartmann et al. 2001). There are also evidences that high intensity of light
prevents callus formation (Hartman et al. 2001). Therefore, reduction of light may be
another reason for increasing success in covered grafts.

In both trials, effects of cultivars on all studied parameters were non-significant,
except on scions growth. This observation is in agreement with Rezaee and Vahdati, (2008)
and is in contrary with the result of Rongting and Pinghai (1993), Stanisavljevic and
Mitrovic (1997) who reported the graft-take varies in different walnut cultivars. It should be
noted that grafting result could be affected by scion cultivars but this is mainly by scion
quality which is a management related issue rather than genetic structure (Rezaee and
Vahdati 2008). In both experiments of this study between used cultivars, ‘Pedro’ showed
the highest scions growth compared to ‘Chandler’ (Figure 2).

In first year experiment, the interaction of grafting cover and cultivar was
statistically non significant on studied characters except for graft take but in second year
experiment interaction of grafting cover and cultivar was statistically non significant on all
studied characters. In first year experiment the highest percentage of graft take (83.33%)
was achieved by sawdust covered grafts in the ‘Chandler’ variety. Also the lowest
percentage of graft take (6.66 %) was obtained by non-covered grafts in ‘Chandler’ variety.

In both experiments, percentage of graft take showed a positive correlation (first
year R* = 0.73, second year R’= 0.89) with callus quality as observed with different
grafting cover and cultivars (Figure 3). This is in agreement with the result of Rongting and
Pinghai (1993) and Rezaee et al., (2008) who reported that callus quality and amount of
callus formation plays an important role in the grafting success.

According to the results, sawdust cover was better than perlite for absorbing of
sap. Sawdust likely providing a suitable condition for callus formation and scions growth
without any wood-rot around the graft area as reported by Rezaee et al. (2008) (Figure 4).
Physical properties of used covers showed that the water holding porosity of sawdust is
more than the perlite and vermiculite but less than cocopeat , which demonstrating that

7



sawdust and cocopeat provide a better condition by xylem sap absorbing and optimum
moisture preparation. On the other hand, sawdust and cocopeat had lower aeration porosity
compared to perlite and vermicolite but the experiment results indicated the sufficiently and
suitability of this amount of aeration for callus formation (table 2).

CONCLUSION

This is verified with our results that covering of grafting places specifically by
moist sawdust increases grafting success in topworking of walnut. The obtained results of
bleeding control method are promising and helpful for making special grafting tapes and/or
prefabricated covers which provide suitable condition for grafting success artificially.
Future researches could be focused on optimization and improvement of grafting condition
by controlling of moisture, size and quantity of used sawdust also using of any other
materials such as sponge for covering the graft point during the callus formation period.
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Table 1.
Callus quality, number of callused grafts, graft take, graft survival and scion growth in
different sap bleeding control methods.

Year Cover tvbe Callus Callused Graft take Survival Shoot
yP quality®  grafts (%) (%) (%) growth (cm)

Sawdust 3.02 a® 86.66 a 75.00 a 66.04 a 83.12a
1% Perlite 2.08b 55.00b 40.00 b 5222a 78.46 a
Only 0.94 ¢ 21.66 ¢ 10.00 ¢ 8.33b 13.32b

plastic bag
Sawdust 337a 95a 88.33 a 84.67 a 82.83 a
ond Cocopeat 2.59b 66.66 b 58.33b 68.19b 70.33 ab
Vermiculite 1.76 ¢ 48.33 b 38.33b 54.44 b 59.66 b

AValues are means of callus scoring ratings from 1 (low callus) to 4 (very good

callus).
BMeans with different letters in each column are significantly different at P<0.05.
Table 2.
Effective physical properties and porosities in used covers (sawdust, perlite, cocopeat and
vermiculite)
Type of covers Total porosity Water-holding Aeration
yp (% by vol) porosity porosity
Sawdust 56 49.72 6.28
Perlite 45 23.29 21.71
Cocopeat 78 76 2
vermicolite 50 31.8 18.2




Fig. 1. A) High root pressure and accumulated sap under plastic bag. B) grafting failure in
non-covered grafts after callus formation period.
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Fig. 2. Effects of cultivar type (‘Pedro’ and ‘Chandler’) on scion growth in two years
experiments
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Fig. 3. Correlation between callus quality and percentage of graft take in different bleeding
control methods and cultivars. A) First year replication B) Second year replication.
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Fig. 4. A & B) Covered graft with sawdust C) scions growth and callus bridge formed.
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REVIEW

1994. SPAIN, THE STARTING POINT.

Since February 1994 when Mr. José Maria Ferrer the owner of the Valonga
Plantation in Binéfar (Huesca) planted the first 6 hectares of olive trees grown grown at 3 x
1.35 m, used the Arbequina variety, with the aim to harvest olive oil fruits by machines,
until today the situation has changed a lot.

Right from the beginning Mr. Ferre’s new olive oil plantation system was the first
commercial plantation system called super-intensive. In that period Mr. Ferrer followed the
recommendations of Agromillora. Agromillora was a commercial plant supplier, who
suggested to him to try out this system in search of possible advantage to mechanizing of
olive oil fruits harvest.

Soon after, in 1996, other Agromillora customers dared to copy Mr. Ferrer’s new
plantation system, like Hacienda San Miguel (Alhama de Murcia, Murcia), Duquesillo
(Alcazar de San Juan, Ciudad Real), La Boella (Reus, Tarragona) and Valonga (Binefar,
Huesca), planted altogether, that year 90 ha.

Over the next few years more and more companies were encouraged farmers
based of the first results, the growing interest in olive oil and the enormous difficulty in
finding labor. Year after year, this system of cultivation has spread throughout the Spanish
region and beyond the borders of the country.

1997: FRANCE, THE FIRST COUNTRY ADOPTED THE SUPER-

INTENSIVE SYSTEM.

A group of French fruit growers in the region of Provence decide to adopt this
technology. The idea was that our neighbor country, Spain, is the area in the world where
olive oil is sold at a high price for the bulk market, and of course to be bottled.

Concerning these high prices can range around 9 € / kg olive oil, with the
obligation to prove that the olive oil have been produced in Spain. This group started in
1997 planted their first acre. Today, after having overcome fierce criticism from local
producers, this group has been formed as an association called Union de Provence (UOP)
and has approximately 250 planted ha.
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Despite its obvious agronomic and economic success, outside the UOP such
plantations have been developed mainly to the still persistent reluctance of them to use
foreign varieties.

1999: CALIFORNIA (UNITED STATES), ENTER THE MARKET.

California is the third country in the world with olive oil import and could be the
second and even first importing country within a few years or even the first. Imports of
olive oil general in U.S. are around 250,000 tons.

Local production is only 1%. However the state of California has the optimal
conditions of olive tree cultivation. For this reason a group of Spanish investors who
believed in this case thought it would be a good opportunity to invest in this type of
plantation in 1999 when there was no olive tree cultivation or any relevant in the country.
Thus, California Olive Ranch (COR) was born.

This was the trigger for the creation of many other plantations and oil mills.
Currently, it is the area in the world with the most expectations for growth in this kind of
plantation. Local production of olive oil is absolutely necessary in order to increase
American consumer awareness about the product and therefore increase its consumption as
has happened years ago with the California wine industry.

2000: PORTUGAL, GOING ALONG WITH SPAIN.

Concerning Portugal and Portuguese investors, company was Todolino form
Cordoba which first promotes the realization to introduce the new plantation system. Since
that time in Portugal the number of plantations has not stopped growing.

Local and Spanish investors have been attracted by the still lower land values
compared with Spanish land, and have made Portugal into a country to keep in mind with
regards to European olive oil production in the future.

The growth potential for the new plantations in Portugal that period was very high,
probably even higher than countries with much higher production such as Italy and Greece.

2000: TUNISIA, GREAT DYNAMISM FROM LOCAL AGRICULTURE.

In 2000 the local company Sadira, after several years of the first super-intensive
plantations in Spain realized that it was time to make also a decision. Tunisia is the first
olive oil producer of Africa, and the second country in the world in planted with olive trees
surface area.

Olive cultivation in Tunisia is too important to consider alternative crops not so
important. So Sadira made the first plantation of 25 ha on its own estate, and from then on
become dedicated to promoting these plantations in the country. Further, it is estimated that
in late 2007 will exceed 3,000 ha.

This evolution is very important given that it is a country where labor is still
available and very cheap. Yet, the local producers themselves feel that this situation will be
threatened in the future and prefers to use the super-intensive system in order to alleviate
this variable among others.

2001: CHILE, AN OPPORTUNITY THAT CAN’T MISSED.

Encouraged by their success in production and especially export of quality wines,
many producers began to wondering why they didn’t take advantage of these already
existing trade channels to introduce a product that has always been very connected to wine.

The reality is that the cultivated surface area of olive trees in Chile at that time
may have been around 3000 ha, most of them in wide frames with table varieties and some
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Italian oil merchants with low productions and no clear direction to go in. Via Wine, owned
by the Coderch family, planted the first 80 ha. in San Rafael.

After that, large families who were linked to the wine world as well as other
sectors like Elvio Olave, Clemente Eblen and Alfonso Swett, threw themselves into
undertaking plantations as they understood that they already had an efficient production
system that would allow them to grow so as to position Chilean oil in the world.

2003: MOROCCO, OF NATIONAL INTEREST.

After observing what happened in Spain and having undertaken a small
experiment in the country when the late Michel Ayello convinced Atlas Farming
(Marrakech) to create the first Arbequina plantation under this model.

Some time later, the King of Morocco established olive tree cultivation as the most
strategic for the Maghreb country for the future, officially announcing a new National
Olive-Growing Plan which is an attempt to go from 500,000 ha of olive trees to 1 million
by 2010.

The redistribution of public land (SODEA) into private hands on the condition of
developing new farming projects has made it so that the number of hectares of olive trees
planted using this system has grown spectacularly in very little time. Companies like
Zniber, Tazi and Agrohealth have led this movement in the country. Morocco is set to be
one of the new olive-growing poles in the Mediterranean.

2004: ITALY, THE LAST CHANCE.

Moreno Bernardini, a restless young Tuscan, was the first to create the first
commercial plantation in the Transalpine country on his family’s Scarlino farm. Driven
simultaneously by Professors Godini and Bellomo of the University of Bari, Mr. Giovanni
Cantore undertook the first plantation in La Puglia. Currently, companies like Innova
(Puglia) are promoting this system in a very professional manner. It is surprising that the
second-leading olive oil producer in the world has become involved in modernizing his
such inefficient olive groves so late.

There are basically 3 reasons: little available land, difficulty in pulling out and
reconverting the old olive groves and major difficulty with the use of imported varieties in
order to conserve their genuineness. Many of us fear that these problems will be too large
an obstacle and except for the region of La Puglia where new olive-growing developments
can be undertaken, it will not be possible to reconvert the rest of the olive groves. It is very
complicated for Italy to quickly adapt its olive-growing culture without subsidies for 2013.
Most likely, Italy will lose the hegemony it had in the sector to other countries.

2006: GREECE, AUSTRALIA, SOUTH AFRICA, ARGENTINA, FINALLY

ARRIVES.

These countries have recently incorporated the use of this new plantation. Every
country has different motivations, but in common all countries in greater or lesser extent
they want to be present in the olive oil market of the future.

AND THE FUTURE
The advancement of this technology is worldwide growing fast (Table 1).
Associated advantages (rapid entry into production and total mechanization of the harvest)
with more than 13 years of accumulated experience on the specific plantation system is
suggested as a new optimization system of olive oil plantations. This system is expected to
reach the 250,000 ha planted worldwide (Fig. 1).
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Table 1.
Current olive oil consumption per person in European Union (EU) countries

Member state of the EU Current olive oil consumption in L per person
Greece 18
latly 10,5
Spain 10,2
Portugal 0,8
UK 0,3
Germany 0,2
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ORCHARDS AROUND THE WORLD
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Figure 1. Super-intensive olive grown farms in the world
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ABSTRACT

The fruit-growing is obviously part of the fruit-growing ecosystem of anthropogenic origin
and its production targets well. These objectives must be defined in terms of technological and
economic factors that are willing and suited to the financial possibilities of households. When
designing an orchard, fruit growers’ main objective is to capitalize on maximum investment and
production costs, criteria to be considered in defining the culture of trees. We present here a
bibliographical review of some of the elements which constitute the ground of their conception such
as plant density, biological material, cutting trees, canopy form.

INTRODUCTION

Biological material. Different vigour of species, varieties and rootstocks allows a
good mastery of the vegetation. Apple tree due to a very large range of rootstocks and even
different varieties of force enables the use of all of offers the possibility of the use of our
systems of culture, allowing the adaptation of the orchard to soils less fertile or to different
systems of management of tree crown (J. M. Lespinase, et al., 1992; Gh. Cimpoies, 2000;
N. Braniste, 2004; V. Balan, 2005; V. Bucarciuc, 2007; V. Babuc, et al., 2008).

Cutting trees. Obtaining of economic crops in a time as shorter as of the planting
is done faster when the trees grow with no or minimal cuts. In this case the tree is gains in
speed of development enter more rapidly in the fructification phase and its vegetative
growths being dominant in this period (V. Babuc, 1985; S. Sansavini, 1998; V. Balan,
2007).

Crown Type. Specific forms of crown to the extensive orchards, which require the
formation of the skeleton elements, are sufficiently strong, progressively replaced by the
forms in the iron system (palmetto) or spindle. Range of shapes has everywhere biological
origins (variety, rootstocks etc.), climate (light, heat, rain etc.) and soil, but certainly
responds also to the factors like tradition and a maximum and economic production
potential (J. E. Jacson, 1980; J. M. Lespinase, 1994; Gh. Cimpoies, 2005).

MATERIAL AND METHOD

The fruit-growing system is determined by the methods and technological tools by
which is achieved using soil as a main source of production. The concept of fruit-growing

! Faculty of Horticulture, the Agrarian State University of Moldova
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system is used to integrate the relationships between the genetic characteristics of the soil
with the technological and economic factors governing productivity. Other factors
contributing to the realization of biological production potential of the variety are related to
the fructification type precocity of fructification, the mode of cutting and management, the
resistance to diseases and pests, planting density and used rootstock.

The culture is oriented to continuous improvement of assortment in terms of
quality, quantity and consistently to meet the needs of integrated production. Such a system
can be highlighted by the constantly relations between the species, rootstock, the
management of crown, crown shape and distance of planting

RESULTS AND DISCUSSION

Density of planting. The use of space-time achieved by the size and shape of the
planting area is an essential factor that makes the early entry of trees in the production. The
table 1 it shows the distance between the rows of simple trees from 3.5 up to 6 m. The
parameters determining the structure of fruit growing plantation was observed the
relationship between the crown height, the angle of inclination of the crown and the crowns
of remaining free lines described by V. Balan (1996).

Table 1
The optimum productive potential of the plantation according to the geometric structure of
the canopy in geographic latitude and 47° and the inclination angle of 12° crown.

Model The Crown The The The crown | Production
Crown distance height, m | coverage actual area, potential,%
between of the volume of | thousand
rows, m soil,% the crown | m*/ha
m’/ha
1 6 4 41,6 11,1 15,0 65,7
2 3,5 50,0 13,2 14,4 67,6
3 5,5 3,5 454 11,2 14,9 67,2
4 3 54,5 12,9 14,3 70,2
5 5 3,5 40,0 8,6 15,3 65,5
6 3 48,8 10,6 14,5 67,0
7 4,5 2,9 44 .4 9,0 14,9 66,2
8 2,5 51,1 9,7 14,1 67,5
9 4 2,9 37,5 6,5 16,4 71,7
10 2,3 50,0 8,8 14,4 68,3
11 3,5 2,5 429 6,8 15,7 67,4
12 2 51,4 7,8 14,4 68,0

From undertaken research resulted that canopy volume gradually decreases at the
same time with increasing density of trees. So, the distance between rows of 6 m get 11,1-
13,2 thousand m*/ha and the distance of 3.5 m - only 6,8-7,8 thousand m>/ha. This shows
that in of high density plantations, the volume of productive canopy reaches maximum
settee by the plantation during the first 2-3 years after planting. Meanwhile, the lateral side
of the canopy, regardless of the structure of plantation is 14.1 - 15.7 thousand m*/ha. It
follows that high-density plantings enter the fruiting in the 3-4 year after planting, due to
the rapid use of the geometry of the space reserved for the whole vegetative orchard.
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The calculations showed that the value of the potential production of the canopy,
calculated according to the coefficient of volumetric density of lateral surface of the crown
(N. V. Agafonov, 1983), gradually increases with decreasing crown height. This is ripening
because with decreasing crown height increased width at its peak and the rate increases last
over the side of the crown, less illuminated. So there fore once, with the decreasing height
crown, it improves the lighting that can be characteristic in the development of productive
trees and fructification.

The rootstocks vigour. The different vigour of trees is directly proportional to the
rootstock vigour and allows diversification of crown forms and systems of culture. The
rootstock reduces the force favours the early entry of fruit trees and economic crops, due to
the combination of juvenile short-stock variety and low volume crowns well lighted. So the
different vigour of rootstocks and multiple possible combinations variety / rootstock
determine the typical range of the density of trees (Gh. Cimpoies, 2000; N. Braniste, 2004).
Thus, the use of the vigour of biological material associated with a low density of planting
trees provides high early and high yields. In this sense was generalized to use rootstocks
M9 dwarfs, with the reduced vigour and the delivery of perform trees, with the nursery
anticipates, grafting to 20 cm high above the root to increase the precocity of fructification.
The trees bear fruits from the 1 year after the planting, in the second year the fruit
production reaches 18-20 t / ha, in the south year it reaches the maximum level of 30-35t/
ha (A. Pesteanu, 2008).

Cutting to form the crown. Training cuts are applied differently depending on the
physiological status of each in the way to obtain the desired crown form. In the first 2-3
years after the planting, in the case of high-density orchards, the vegetative growth
predominates, the fructification being early or moderate. Therefore, the young trees cuts are
limited, because the intensive more the vegetative growing and delayed the fructification.

In high density orchards regardless of how these are managed, the economic and
early crops can be obtained, when the trees are left to grow freely with the minimum
necessary cuts. (V. Babuc, 1985; N. Ghenea, et. al., 2004). They introduced leading freely
forms as "Spindle bush, Slender spindle," "Spindle northern Netherlands", "Super spindle
which allows, in the addition of 2500-3000 per ha density and well-illuminated crowns,
moderate growth, harvesting and making cuts on the ground. This allows overgrown
branches with early bearing formations and the achieving of high crop in the first years
after planting (J.M. Lespinase, 1992, 1994; S. Sansavini, 1998; N. Braniste, 2004). The
yields obtained moderate the vegetative growth that is dominant at that period.

It is important, in the formation of trees, the is reduced cuts to a minimum by
replacing them with direction and enter the undergrowth or oblique angles to the horizontal
for rapid differentiation of germ the fruit with immediate effect in the fructification of 2-3
year after planting. During the existence of the orchard, the cuts are limited to the
interventions that have to ensure sustained fructification year by year.

Biological material. The density of trees and the specific exploitation techniques
to each operating system of culture, determine differentiation about the moment of the entry
of the fruiting, to the production in different periods of the plantation, the evolution of
morphological and physiological status of trees etc.

The use of some rootstocks of the small force and very low vigour (M9, M26,
M27), of a variety of early and productive, kind with some trees planted to anticipate high
density (2500-3000 per ha) enables fructification of 1 year after planting. Duration of
operation plantation is 10-12 years (N. Braniste, 2004).
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CONCLUZION

The training systems in orchards depending on the desired objectives. Along with

the parameters of biological, ecological and technological resources that govern the
productivity, the orchard, to the extent possible to satisfy more envisaged objectives.
Without doubt the scientific value of these objectives will mention their decisive character
in the choice of culture. Thus, before choosing the biological material, the planting
distances and the crown form, the first and more important step is to define precisely the
envisaged objectives. These objectives are very important whereas they depend on the yield
and quality of fruit production on the surface unity in the dynamics during the operation.
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ABSTRACT

The fruit-growing system is determined by the methods and technological tools by which is
achieved using soil as a main source of production. The concept of fruit-growing system is used to
integrate the relationships between the genetic characteristics of the soil with the technological and
economic factors governing productivity. Before choosing the biological material, the planting
distances and the crown form, the first and more important step is to define precisely the envisaged
objectives. These objectives are very important whereas they depend on the yield and quality of fruit
production on the surface unity in the dynamics during the operation. In this article we have studied
the plant density and the productive potential of the plantation according to the geometric structure
of the canopy. During the ontogenesis period the highest phytoproductivity was obtained at the
distance of 4,5 - 5 m between row spacing and 2,5 - 3 m within row — spacing.

INTRODUCTION

The cultivation of fruit trees is based on the obtained results in the last decades of
practical and theoretical researches carried out in major growing countries (Germany,
Netherlands, Poland, Switzerland, France, and Italy) and in our country. Density of the
trees evaluated from 400-600 trees 1970 years and has now reached around 1250-2500 per
ha in our conditions and reaches the 3000-5000 tree per ha achieve and more in the
Netherlands, Germany, Poland (J. W. Palmer, et al.,1989; A. Masseron, et al., 1990; V.
Balan, 2007).

MATERIAL AND METHOD

In ontogenesis there were studied apples cv Slava peremojtiam, Kalvili snow,
Golden Delicious and Mantuaner grafted on rootstock M4 and the utilization of the
following apple tree spacing: 4,5x4,5m,5x4m,5,5x3,5m,55x3m,4x4m,4,5x3,5
m,5x3m,4,5x3m,3,5x3,5m,4x3m,4,5x 2,5 m. The rows were situated from north
to south. The trees are formed on type of liberally rising fan-shaped espalier (palmetto).
There were 24 apple trees in each variant. The experiences were repeated three times. At

! Faculty of Horticulture, the Agrarian State University of Moldova
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the basis of the studies are methodological indications for the establishment of orchards
with high productive structures, the evidence and the control of the main indices of
photosynthetic productivity, the study of the biological rotation in phytocenosis. Top soil of
the fruit plantation was presented by powerful chernozem on light loam and was cultivated
permanent and maintained by till field.

The calculations showed that the value of the potential production of the canopy,
calculated according to the coefficient of volumetric density of lateral surface of the crown
(N. V. Agafonov, 1983), gradually increases with decreasing crown height.

RESULTS AND DISCUSSION

Valuing the land of orchards in time, achieved by planting density is a major
indicator for the growing trees. Although a high density of trees per hectare is an important
index that characterize the culture, with the value of his interest information about the entry
of fruit trees, and worsening of thicken the light mechanization work establishing and
maintaining orchards.

This information is necessary because a high density of trees per hectare not
automatically defines system (intensive or superintensiv) culture, for example, assortment
does not match these systems.

Theoretically it is possible to obtain similar yields at different planting distances
(Ghena, Braniste and Stanica, 2004) recommended for each species (Tab.1).

Table 1
Yields at different planting densities.
Planting distance, m Yields, kg/ha
Trees 20000 | 30000 | 40000 | 50000
per
ha
Between On row Harvest, kg/tree
Trows

2 1125 17,8 26,7 35,6 44 .4
4 1,5 1500 13,3 20,0 26,7 33,3
3,5 1,25 2057 9,7 14,6 19,4 243
3 1 3000 6,7 10,0 13,3 16,7
3 0,75 4000 5,0 7,5 10,0 12,5
2,5 0,75 4800 42 6,3 8,3 10,4
2,5 0,5 7200 2,8 42 5,6 6,9

Basically contradictory data obtained with this statement (Tab. 2).

From research undertaken that resulted in cumulative production per hectare and
tree until the 17th age planting of differences in production is very high. The highest
cumulative production per tree (398.2 - 419.2 kg) in Golden Delicious variety was obtained
in variants 4.5 x 4.5 m, 5 x 4 m and 5.5 x 3.5 m and the smallest (254.4 - 256, 9kg) - at
distances of planting 3.5 x 3.5 m and 4 x 3 m. But calculated per hectare, the highest
productivity was recorded at planting distances of 5 x 3 m, 4.5x3.5m,4.5x3 m,45x%x2.5
m as constituted 228.0 - 241.8 t/ha and less (196,3-209,6 t / ha) - with variations on longer
distances planting.
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Analysis of data submitted believe that in the early years of fruit-bearing tree on
yields were close between all the tested variants, and later noted that at small distances
were obtained with the lowest yields. In the first years of fructification they have obtained
higher yields per hectare in variants with a greater number of trees to the surface, but later
variants with a higher density of trees per hectare were exceeded by those who had a fewer
trees per hectare. Given the development of varieties of trees in Golden Delicious, Slava
pobediteleam and Kalvili snow, grafted on rootstock M4, after 16-17 years of growth and
production as well as the possibilities for mechanization of the work can be emphasized
that the geometric structure and internal a canopy distances optimized by planting 4.5 x 3.5
m, 5 x 3 m, 4.5 x 3 m is the more rational management and more productive.

Table 2
Influence of planting distance on the stage of the fructification age of the variety Golden
Delicious apple, grafted on the M4.

Annual average on the stages by years of
vegetation Totalled production by

g 4 -17 years of vegetation
§ Growth and Fruit-bearing Fruit-bearin

S| fruit-bearing and growth b &

o &

g

=

S

A kg/tree | t/ha | kg/tree | t/ha | kg/tree t/ha kg/tree t/ha Deferens to ha
4.5x4 17,9 8.8 38.2 18.8 359 17.7 398.2 196.3 -234
.5
5x4 18.0 9.0 37.8 18.9 39.2 19.6 419.2 209.6 -10.1
5.5x3 18.3 9.5 36.9 19.1 36.4 18.9 402.3 208.8 -10.9
5
5.5x3 18.0 10.9 33.7 20.4 31.8 19.3 366.2 221.9 2.2
4x4 16.6 10.4 335 20.9 31.7 19.8 358.7 224.2 4.5
4.5x3 17.3 11.0 33.3 21.1 31.3 19.9 359.1 228.0 8.3
5
5x3 16.9 11.2 335 22.3 323 21.5 363.1 241.8 22.1
4.5x3 16.7 12.4 29.7 | 22.0 26.8 19.8 319.7 236.6 16.9
3.5x3 15.8 12.9 26.1 21.3 17.4 14.2 254.4 207.6 -12.1
5
4x3 15.1 12.7 25.3 21.1 18.8 15.7 256.1 213.3 -6.4
4.5x2 14.7 13.0 243 21.6 20.2 17.9 256.9 228.1 8.4
.5
M 16.8 11.1 32.0 20.7 29.3 18.6 341.3 219.7 -

In general intensive plantations trees system include trees grafted on rootstocks of
force middle, with the iron crown or small globule volume with 600-1250 per ha which will
produce yields of 20-30 t / ha.

For superintensive plantations often used the simple planting in rows with 2500-
3800 per ha. Typically, trees are driven into the globule forms with very low volume and
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grafted onto rootstocks of weak force (V. Babuc, A. Croitoru, 2008; A. Pesteanu, 2008; V.
Balan, R. Saganian, 2008).
CONCLUZION

Apple tree due to a very large range of rootstocks and even different varieties of
force enables the use of all of offers the possibility of the use of our systems of culture,
allowing the adaptation of the orchard to soils less fertile or to different systems of
management of tree crown.

For rising of the labour productivity systems they are chosen of simple
management with a high degree of mechanization of work and culture of low stature of
trees, which allow fully exploit the manual work (cut trees, and harvesting fruit space out).
Such a system can be highlighted by the constantly relations between the species, rootstock,
the management of crown, crown shape and distance of planting.

Modern fruit growing production involves the crown with simple lines in a vertical
plane up to 2.5 m in height allowing the rationalization of work cutting, harvesting,
maintenance of soil and orchard with lower costs.

Adaptation of some forms of crown less bulky, more systematized, with a structure
as to increase production of fruit.
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ABSTRACT

The studies were conducted in 2004-2006 in the 8-10-year-old plantation in the
experimental field of the Agricultural University in the town of Plovdiv. On the basis of the concrete
meteorological conditions during the time of the 20-day period before fruit-picking, the fruit cracking
in the sweet cherry cultivars 'Bigarreau burlat' and 'Stella’, grafied on 10 rootstocks, was studied. It
was established that the precipitation in the last ten days before fruit-picking has the strongest
influence on fruit cracking, whereas that of the preceding period(no matter that its quantity was
greater )was of no significant importance. The influence of the rootstocks on cracking is not one way
- i.e. a certain rootstock in some years induces heavier cracking than the remaining variants, and in
other years — it is less heavy. This could be due to variations of the mean fruit mass of the trees on the
examined rootstocks in the separate years, or to other factors.

INTRODUCTION

The cracking of the sweet cherry fruit inflicts serious losses on the producers in
many of the regions where this crop is being cultivated (Balmer, 1996; Siegler, 1999).
Taking into account the importance of this problem, the research workers from different
countries have started their research work for its solving as early as the 30s of the 20"
century (Sekse, 2008). Advancement in this activity has been registered after the
introduction of the so called “cracking index” in the 50s of the previous century (Verner,
1957) and after the thorough studies of the different aspects of the sweet cherry fruit
cracking, conducted in Denmark in the 70s (Christensen, 1972a, 1972b, 1973).

The main reason for the fruit cracking is connected with the frequent precipitation
during the time of the fruit growth and ripening (Popatanasova et al., 2005; Greco et al.,
2008; Vercammen et al., 2008). As a result of the purposeful scientific work it has been
established that other factors, such as the biological characteristics of the cultivar — the
thickness of the fruit skin, the size and density of the stomata on it (Georgiev, 2001; Sekse,
2008), the air temperature and humidity and the presence of wind (Georgiev, 2001; Sotirov,
2008), the maintenance system of the soil (Pansaers, 1976), the crown thickness etc., also
influence fruit-cracking.

! Agricultural University, Plovdiv, Bulgaria
2 Technological Education Institute Larissa, Greece
* Dep. of Horticultural Science, Faculty of Agriculture, University of Guilan, Rasht, Iran
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There are very few studies in the literature available to us, referring to fruit-
cracking depending on the rootstock. In this connection, some authors have observed the
established influence of a certain rootstock (Granger and Frensham, 1991; Popatanasova
and Sotirov, 2005; Simon et al., 2004), whereas in other studies no differences between the
rootstocks have been proved (Vercammen et al., 2006).

Taking all this into consideration, we set the objective to study the influence of 10
rootstocks on the fruit-cracking of two cultivars under natural conditions (based on the
concrete meteorological conditions).

MATERIALS AND METHODS

The studies were conducted during the period 2004 — 2006 in the experimental
field of the Fruit-growing Department at the Agricultural University in the town of Plovdiv.
The fruit of 8-10-year-old trees of the sweet cherry cultivars ‘Bigarreau burlat’ and ‘Stella’,
grafted on the rootstocks P 1 (seedling of P. mahaleb L. selected in Bulgaria), Gisela 5,
Gisela 4, Gisela 12, Gi 497/8, Weiroot 10, Weiroot 13, Weiroot 53, Weiroot 72 and
Weiroot 158 were used, which were planted at distances of 6,0 — 4,5 m using a randomized
block design. The trees (6 in number per variant) were trained as free-growing crowns; they
were grown under the conditions of herbicide fallow and were gravity irrigated. The
specific meteorological conditions (quantity of precipitation, mean 24-hour air temperature
and relative air humidity) were registered during the time of the 20-day period preceding
the crop-gathering. In the time of fruit-picking fruit were gathered (60 in number per tree
for the cultivar-rootstock combinations, from the four cardinal points) and the percentage of
cracking was calculated. The data obtained were statistically processed by the Anova
method, using Student’s test.

RESULTS AND DISCUSSION

During the 20-day period preceding the fruit-picking of ‘Bigarreau Burlat’ in the
year 2004, the total precipitation of 32 mm was observed (Table 1). For the last 10 days of
this period precipitation was low — 13,3 mm (Table 2), but as it was almost on a daily basis
(Table 2 and Figure 1), it caused fruit-cracking. The fruit of the trees on Weiroot 53,
Weiroot 158, Gi 497/8, P 1 and Gisela 12 suffered the most severe damages (between
12% and 15%), these on Gisela 4, Weiroot 10 and Weiroot 72 suffered the least severe
damages (about 5% - 8%), whereas the remaining variants occupied an intermediate
position (Table 3).

In the year 2005 during the 20-day period before picking the fruit of the cultivar
‘Bigarreau burlat’, a greater quantity of precipitation was observed (45 mm) in comparison
with that form the same time in the previous year. Irrespective of this, fruit-cracking in the
year 2005 in all variants decreases many times and was about 1% - 2% (Table 3). The
reason for the lower fruit-cracking in the year 2005 is, according to us, probably due to the
fact that the precipitation (nonetheless that it is great for the total 20-day period), fell
mainly in the middle of this period, whereas in the last 8 days there was almost no
precipitation (Figure 1). The weaker cracking in the year 2005 was positively influenced
also by the higher mean 24-hour air temperature (Table 2), at which the rain drops fallen on
the fruit evaporated more rapidly and didn’t cause damages.

In the year 2006, in the time of the 20-day period preceding the harvesting of the
cultivar ‘Bigarreau Burlat’, an insignificant quantity of precipitation fell (only 8,1 mm),
which allowed to lower the fruit-cracking in all variants to under 1% (Table 3).
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In the cultivar ‘Stella’ what makes an impression is that during the 20-day pre-
harvesting period in the years 2004 and 2005 the precipitation is frequent (Table 1 and
Figure 1), and its quantity in the two years is great and almost equal — 56,4 mm and 58,4
mm respectively (Table 1). This causes fruit-cracking which is especially clearly
manifested in the year 2004 and in the separate variants it is between 25% and 45% (Table
3). The cracking is the highest (between 40% and 45%) in the trees on Gisela 5, Gisela 12
and P1, and it is the lowest (about 25% - 27%) in these on Gisela 4, Weiroot 53 and
Weiroot 158. In the year 2005 the fruit-cracking is lower and in the separate variants it
varies between 3% and 8, 62%. The cause for the different degree of cracking of the fruit of
the cultivar ‘Stella’ in the years 2004 and 2005 (irrespective of the fact that in every one of
these years the total precipitation for the 20-day pre-harvesting period was almost equal)
can be explained, together with that for the cultivar ‘Bigarreau burlat’, with the
precipitation quantity in the last ten-day period before harvesting. In this connection, for the
last 10 days immediately before harvesting, for the year 2004 — 48,9 mm were reported,
whereas for the year 2005 — it was only 13,1 mm (Table 2). The year 2006 is also
indicative, when during the last 10 days before harvesting the precipitation fallen was 16,2
mm (approximately the same as that in the same term of the year 2005), and irrespective of
the fact that the year 2006 was a lot dryer during the whole 20-day pre-harvesting period,
cracking in both years was almost equal (Table 3). Based on the data obtained we can make
the conclusion that the precipitation quantity in the last ten—day period before harvesting
influences very significantly fruit-cracking. In this connection other authors (Granger,
2005; Popatanasova et al., 2005; Greco et al., 2008; Vercammen et al., 2008) also report
that the precipitation in the time of growing in size and ripening of the fruit causes fruit-
cracking, but they don’t specify the term in which precipitation causes the most severe
damages. The conclusion drawn by us is logical, especially taking into consideration also
the observations made under an electronic microscope, which register very thoroughly that
the cracking on the cuticle occurs mainly in the third stage of fruit growing (Sekse, 2008).

As far as the rootstocks are concerned, their influence on fruit-cracking in our
study is especially well outlined in the cultivar ‘Stella’ (in the three years), whereas in
‘Bigarreau Burlat’ — only in the year 2004 (Table 3). What makes an impression, however,
is that this influence is not one-way — i.e. the separate rootstocks (for example Gisela 5) in
some of the years induce higher fruit-cracking than the remaining variants, whereas in other
years — considerably lower. This could be due to the variations in the mean fruit mass of the
trees on the examined rootstocks in the separate years (data are not presented). In a given
year, usually in the variants with larger fruit, higher cracking is also observed. It is possible,
however, for other factors, such as fruit dry matter content, sugars etc., to influence
cracking. According to us, additional, even more efficient studies are needed, including
ones of the above-mentioned factors, in order to obtain more exact information about the
influence of rootstocks on fruit-cracking (on the basis of the specific meteorological
conditions). In this connection, according to Sekse’s (2008) topical opinion, it was
observed that in the last years, although valuable contributions have been added to the issue
of fruit-cracking in the sweet cherry, it still remains a complicated phenomenon.

CONCLUSIONS
Fruit-cracking in the sweet cherry cultivars ‘Bigarreau burlat’ and ‘Stella’ varies

during the years of examining predominantly according to the quantity and density of the
precipitation in the pre-harvesting period.
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The precipitation in the last ten days or so before harvesting has the greatest

influence on cracking, whereas that fallen before this time (no matter that its quantity is
greater), is of no significant importance.

The influence of rootstocks on cracking is not one-way — i.e. a given rootstock in

some years induces higher cracking than the remaining variants, whereas in other years -
considerably lower. This could be due to the variations of the mean fruit mass during the
separate years in the trees on the examined rootstocks or to other factors. In a given year,
higher cracking is usually observed in the variants with larger fruit. However, it is possible
for other factors to influence fruit-cracking too. In order to obtain more exact information
about the influence of rootstocks on fruit-cracking (on the basis of the specific
meteorological conditions), additional and even more detailed research is needed.
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Table 1.
Meteorological conditions during the time of the 20-day period before harvesting in two
sweet cherry cultivars

Quantity of Number of days Mean 24-hour air Relative air
precipitation, mm | with precipitation temperature, °C humidity, %
'Bigarreau burlat'
2004 32,0 11 16,1 70
2005 45,0 9 16,8 70
2006 8,1 6 15,2 65
'Stella’
2004 56,4 11 17,2 77
2005 58,4 10 18,7 71
2006 18,8 9 19,1 63
Table 2.

Meteorological conditions during the time of the 10-day period before harvesting in two
sweet cherry cultivars

Quantity of Number of days Mean 24-hour air Relative air
precipitation, mm with precipitation temperature, °C humidity, %
'Bigarreau burlat'
2004 13,3 7 15,6 67
2005 15,4 4 17,1 73
2006 7,6 4 17,3 65
'Stella’
2004 48,9 7 18,8 82
2005 13,1 4 17,1 74
2006 16,2 6 17,4 62
Table 3.
Fruit cracking in the cherry cultivars 'Bigarreau burlat' and 'Stella’ depending on the
rootstock
Rootstocks 'Bigarreau burlat' 'Stella’
2004 2005 2006 2004 2005 2006

Pl 12,73 1,69 0,53 39,52 3,07 6,06
Gisela 5 10,42 2,06 0,26 45,18 8,62 2,14
Gisela 4 5,19 1,52 0,28 25,10 3,40 2,97
Gisela 12 12,10 1,97 0,49 40,72 6,20 5,20
Gi497/8 13,27 2,09 0,69 37,62 6,77 5,05
Weiroot 10 8,36 1,76 0,40 33,86 4,20 6,16
Weiroot 13 10,06 1,24 0,59 39,23 5,65 6,50
Weiroot 53 14,90 2,15 0,30 27,04 4,88 6,92
Weiroot 72 7,68 0,88 0,36 36,09 7,10 7,24
Weiroot158 13,56 1,50 0,48 26,78 4,07 6,70
LSD - 5% 4,09 NS NS 13,20 431 3,19
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'Bigarreau Burlat'
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Figure 1. Quantity of precipitation (mm) during the time of the 20-day period before
picking of the fruit of two sweet cherry cultivars
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ABSTRACT

Punica granatum or pomegranate is a fruit crop that requires mild climate areas. Scattered
shrubs and trees can be found in Romania, mainly in gardens. Most of these plants are grown for
ornamental purpose. In the present paper a number of 7 pomegranate clones selected in Vilcea area
are presented. The clones were studied from 2002 from the point of view of their behavior in the
growing and fruiting processes. 4 of the clones (VL 5.1.4, VL 4.2.3, VL H.D.1 and VL H.D.2) proved
good adaptability to the temperate continental climate that has Mediterranean influences and
exhibited superior ornamental potential. These clones are recommended for propagation and culture
in the Oltenia gardens and parks. Selection of new genotypes of pomegranate from this region has to
be continued.

INTRODUCTION

Punica granatum or pomegranate, known under the names rodie or rodiu (in
Romania), rinom (in Iran), ruman (in Arab countries), is a fruit and ornamental small tree
or shrub known in Persia from 3000 B.C. (Sonea, 1984).

Pomegranate tree is native from Iran to the Himalayas, in the northern India and
has been cultivated since ancient times throughout the Mediterranean region of Asia, Africa
and Europe. Later, it was spread to SE Asia, India, Indonesia and tropical Africa. In the
17th Century was introduced to Bermuda and then to Central and South America. In 1769 it
was brought to California by the Spanish settlers (Morton, 1987).

In Europe, the northern limit of pomegranate growing is South of Bulgaria,
Dalmatian Coast, Po Valley or Padan Plains in Italy and Southern France. As ornamentals,
pomegranate shrubs can be grown (with covering during winter) up to Southern Carpathian
Mountains in Romania, Croatia, Serbia, FYROM (Former Yugoslav Republic of
Macedonia), Albania, Slovenia, etc (Mitchell, 1984).

The evolution and importance of this crop has lead to selection and breeding of a
large number of valuable cultivars for quality fruit production. Some of the best known
cultivars for fruits are: *Wonderful’, ‘Spanish Ruby’, *Sweet Fruited’, ‘Malisi’, "Poona’,
’Granada Agria’, ‘Kandahari’, ‘Muscat Red’, etc.

! Universitatea din Craiova, Facultatea de Horticultura
% Statiunea de Cercetare Dezvoltare pentru Pomiculturi (SCDP) Valcea
* Technological Education Institute (TEI) of Larissas, Greece
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Commercial pomegranate orchards are located in Northern Africa, Egypt, Israel,
Syria, Lebanon, Turkey, Greece, Cyprus, Italy, France, Spain, Portugal, Iran, Iraq, India,
China, Afghanistan, Bangladesh, Myanmar, Vietnam, Thailand, Kazakhstan, Turkmenistan,
Tajikistan, Kirgizstan, Armenia, Georgia, U.S.A., Mexico, Argentina and Chile. World
production of pomegranate fruits is estimated to be around 1.5 million tons annually. The
most important producers are: Iran (600,000 t), India (500,000 t), China (260,000 t), U.S.A.
(110,000 t) and Turkey (90,000 t). The largest planted areas are located in Iran (65,000 ha),
India (54,750 ha), etc (Holland and Bar-Ya’akov, 2008).

Punica granatum species has important genetic variability (sweet or acid fruits,
branches with or without thorns, different shapes and colors of flowers, etc).

Pomegranates are not specific to Romanian climatic conditions because
temperatures below -12'C affect them drastically, fruits are ripening only very late in the
autumn. Beside this, in the last 15-20 years ornamental pomegranate shrubs spread in the
courtyards mainly in Oltenia region (in Valcea, Mehedinti, Gorj Counties), where
protection during winter is rarely required.

Because pomegranates are used mainly for ornamental purposes in Oltenia in the
courtyards and parks this paper has the aim to clarify some aspects regarding selection and
culture of some genotypes in the Valcea area and to recommend a more sustained use not
only for ornamental scope but also for fruit production.

MATERIALS AND METHODS

The research activity started in 2000 at SCDP Vilcea. Initially, selections
originated from Turkey were investigated, in the end they proved productive but
vulnerable to low temperatures during winter. In the second stage, old pomegranate plants
from Valcea area were selected. Once identified and tagged, selections were clonally
propagated through suckers and then planted in the trial. The clones were planted in the
trial in 2002 at 4 m by 3 m distances (833 shrubs/ha). Each clone is represented by 4-5
plants trained as trees. Growing and bearing fruits habits were observed and data was
collected.

RESULTS AND DISCUSSIONS

Punica granatum shrubs that were used for clonal selection in Valcea were old
(80-100 years), being in the 3™ or 4™ growing generations. 7 clones were selected so far
(Table 1). These clones have good adaptability to the specific environmental conditions
from North Oltenia where were not affected by winter cold. With the exception of common
traits like presence of numerous suckers, opposite leaves which are oblong, glossy and of
dark green color, there is a large genetic variability that allows their discrimination. After 6
years of growth, the trees exhibit different vigor (low, medium or high) due to different
elements (Table 1).

The Trunk Cross Sectional Area (T.C.S.A.) varies from 7.9 cm® (VL H.D.1) to
19.1 cm® (VL 4.2.3). Comparatively with control clone (VL 1.1.0) which has a T.C.S.A. of
9.2 cm?, 4 clones have positive very significant values (VL 4.2.3; VL 5.1.4, VL 2.3.0 and
VL H.D.2) and only VL H.D.1 clone has a negative very significant value of T.C.S.A.

The crown diameter and average height of trees have each one very close limit
(102-200 cm and 147-195 cm respectively).

The crown volume is very important for pomegranate trees, larger it is more
flowers and fruits are produced.
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The largest crown volumes were recorded for VL H.D.2 (4.07 m®) and VL 4.2.3.
(2.84 m?) clones, in the case of the others the differences are not significant. Out of the 7
clones which were studied, 4 do not have thorns on branches (VL 1.1.0; VL 5.1.4; VL
3.2.3. and VL 2.3.0), the rest of 3 clones have thorns.

Flowering period of pomegranate clones varies from 86 to 107 days, that means
end of May and beginning of June till first 2 weeks of September. The clones which were
studied showed differences of 2 to 10 days between them regarding beginning and end of
flowering (Table 2).

The flower load during blooming is very important and specific. Number of
flowers on trees varies from 80 (VL3.2.3) to 132.7 flowers in average (VL 5.1.4), each
clone having its specificity. Another important trait is the flower structure, 6 clones have
double flowers with numerous petals (59-95), and only VL 4.2.3 clone shows simple
flowers with 6 petals (Table 3). Petal color is white-yellowish for 4 clones, orange for VL
4.2.3, orange and white for VL H.D.1 and dark red in the case of VL H.D.2. The sepals
have same color like the petals for 6 of the clones, the exception being VL H.D.1. Sepal
number is 5 for VL1.1.0, the rest of clones having 4 to 9 sepals.

Flowers size is relatively large (3.1 to 4.9 cm in diameter) and flower height
oscillates from 3.7 to 4.5 cm, with the exception of VL 4.2.3. (3.1 and 3.8 cm).

The fruits are false berries, globose, large (up to 12 cm in diameter), of various
colors and with persistent calyx (Table 4).

Fruit set varies from flower to flower; their formation is gradual, for this reason
only 22 to 33% reach maturation. VL H.D.1 and VL H.D.2 did not set any fruits.

The fruit weight is between 165 to 202 g depending on the clone. Fruit color is
green- yellowish, slightly red on the sunny side with the exception of VL 4.2.3 which has
dark red fruits.

Fruit yield per hectare is relatively low (344-1542 kg/ha), fruits are acid and crack
during rainy period at the end of September. The fruit yield is not economically efficient
and the fruits have mainly ornamental use.

Out of the clones which were studied VL 5.1.4, VL 4.2.3, VL H.D.2 and VL H.D.1
can be recommended for propagation and growing in Oltenia in parks and gardens. These 4
clones are well adapted to the continental temperate climate from Oltenia which has sub-
Mediterranean influences and have superior ornamental characteristics.

The selection and evaluation of P. granatum genotypes from the geographical area
of Oltenia have to be carried on in the future too.
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Table 1

Growth characteristics of Punica granatum clones at SCDP Valcea (5"-6" leaf)

Trunk Cross — Crown volume
Sectional Area (cm?) g e (m®) °
~ Q
3 g s | 2132 s | 2| &
: [ Q Q o o=
s| 0§ | £ = | E| 2| 2 = | 2|
O < |+ = S| =S| g | o« £ S o
n ‘g g 3 = ‘g 2 &=
U 2 5 e © 2 &=
VL 1.1.0
1 (Control) 9.2 - 128 | 147 | 1.90 - - no low
2 | VL5.14 | 13.8 | 4.6 *okk 131 | 175|232 | 042 - no | median
3 | VL423 | 19.1 | 99 *okk 176 | 195 | 4.74 | 2,84 kkk no high
4 VL 3.23 9.6 | 04 124 | 167 | 2.01 | 0.11 - no low
5 | VL23.0 | 107 | 1.5 HEE 126 | 159 | 1.98 | 0.08 - no | median
VL - -
6 HD.1 7.9 13 000 102 | 170 | 1.38 052 - no low
7 HD2 116 | 2.4 200 | 190 | 5.97 | 4.07 no high
Mean 11.7 - - 141 172 | 2.90 - - no -
LSD 5% =0.61 cm> LSD 1%=0.83 LSD LSD 5% =0.92m> LSD 1%=1.26 LSD
0.01%=1.14 0.01%=1.72
Table 2

Timing and flowering capacity of Punica granatum clones at SCDP Valcea (5"-6™ leaf)

Flowering period (2008-2009) Flower load on tree
.. No. of No.
No. Clones Beginning of End of davs with 25.06- | 25.08- | flowers/
flowering | flowering | 3 05.07 | 05.09 | Total no.
owers
of days
1 VL 1.1.0 25-30.05 01.09-05.09 92-102 102.0 6.2 108.2
(Control)
2 VL 5.1.4 20.05-25.05 | 01.09-05.09 97-107 112.2 20.5 132.7
3 VL 423 24.05-03.06 | 20.08-31.08 80-92 132.5 1.5 134.0
4 VL 323 24.05-04.06 | 27.08-08.09 84-106 72.5 7.3 80.0
5 VL 23.0 20.05-06.06 | 01.09-10.09 87-112 94.6 27.6 122.2
6 VL H.D.1 24.05-10.06 | 01.09-08.09 82-116 84.6 8.7 93.5
7 VL H.D.2 27.05-11.06 | 03.09-09.09 82-113 97.6 11.4 109.0
Mean - - 86.0-107.0 | 99.6 11.8 111.4
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Table 3

Flower characteristics of Punica granatum clones at SCDP Valcea (5™-6" leaf)

5 S g 5 S =
n - o S o, % c o, s 5 .%
. @ [T o ] S R =g = T~
£\ s | 85| 5 |f55| = |f5Z|5EE|:E
R § |z25| & |gE9 8573
o % & z%s 5
VL white- white-
U rro | double | veiiowish % vellowish 5 42 3.9
VL white- white-
2 | saa | 90wl | liowish 75 yellowish 49 3.8 41
3 4\’2L3 simple orange 6 orange 4-9 3,1 3,8
VL white- white-
4| 323 | dowble | onowish | 71| yellowish | 4P 3.5 3.9
VL white- white-
S| 230 | doWPle | liowish 87 yellowish 49 3,7 3,7
VL orange
6 H.D.1 double and white 63 orange 4-9 4,2 44
VL )
7 HD.2 double dark red 59 light red 4-9 49 4.5
Table 4

Yield capacity and fruit characteristics of Punica granatum clones at SCDP Valcea
(5"-6" leaf)

Fruit yield Ratio of
Average ripened
No. of ag . Fruit Fruit fruits at
No. Clones frui fruit Quantity*
Tuits cioht (ke/ha) color shape 20.09-
/tree w ( % & 30.09
£ (%)
VL 1.1.0 green-
1 (Control) 2.5 165 344 yellowish globose 22
2 VL 5.1.4 6.3 180 945 y egﬁz‘;‘lsh globose 28
3 VL 4.2.3 10.7 173 1542 dark red | globose 33
4 VL3.2.3 4.0 202 673 y j{gi’flsh globose 27
5 VL 2.3.0 3.6 191 573 y flﬁié’lsh globose 25
6 VLH.D.1 - - - - - -
7 VL H.D.2 R - - - - -

*Density = 833 trees/ha
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Fruit rate-setting of apples is very necessary in those years when there are many mixed
buds, in order to obtain an optimum determined production and to avoid the fruit alternation
phenomenon. The research done during three years 2006, 2007 and 2008 at Pioneer variety consisted
in doing manual thinning of apples after the physiological fall of fruits in June, each year, the variety
having a pretty good reaction to thinning, in this way being reduced the alternation phenomenon and
obtaining apples, which had a higher weight than those of the witness not thinned in all four thinning
variants. Manual thinning had different intensities, the best results being obtained in the variants with
50% and 40% thinned apples. Considering the results obtained for this variety we can say that apple
thinning has significant impact upon fruits’ qualities and it does not influence too much the obtained
apples production.

INTRODUCTION

In order to obtain the optimum determined production of apples and to reduce the
alternation phenomenon of apple trees it is recommended to do the fruit thinning process to
each tree. Apple thinning can be done by different methods such as: chemical, manual and
mechanical thinning. It can also be done in different fruiting phenophases, such as: to
mixed buds, to flowers (especially chemical) and to fruits (Draganescu E., 1998). Thinning
done when fruits are larger only helps them to improve their size, colour and chemical
qualities but it does not influence the alternation phenomenon that could appear (Cepoiu N.,
1974, 1978). It is recommended to do the manual thinning of apples after the physiological
fall in June, when the fruits are small and younger. While doing the manual thinning we
eliminate the damaged, injured and attacked fruits, leaving only one healthy apple in the
fruit group.

MATERIAL AND METHODS
The research was made during 2006-2008 in the Didactic Fruit Tree Plantation of

our University, in the plot cultivated with different apple tree varieties, established in 1997,
grafted on M106 and planted at the distance of 4x2 m.

! Banat’s University of Agricultural Sciences and Veterinary Medicine Timisoara, Faculty of Horticulture and
Forestry
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The biological material consisted into one apple tree variety: Pioneer, a variety
that used to have a very pronounced alternation period and that could be controlled by
manual thinning.

The goal of this research was to determine the impact of manual thinning, done in
different intensities, upon the apples’ qualities and production and also upon the alternation
phenomenon.

The experimental variants were:

- V1 -50% thinned fruits
- V2 —-25% thinned fruits
- V3 —30% thinned fruits
- V4 —40% thinned fruits
- V5 —not thinned (witness)

The collected data was statistical calculated and interpreted by using the variance

analyse method.

RESULTS AND DISCUSSIONS

In this paper work we will present the results obtained in the period 2006-2008
considering two parameters: apples’ average weight (g) and average production (kg/tree).

Table 1
Average number of apples left on the trees
. . Year
Variety Variant 2006 2007 2008
V, -50%
thinned 50,00 84,60 90,00
YY)
V2-25% 76,00 118,00 123,00
thinned
_ 200
PIONEER | V3 30% 70,00 98,70 105,00
thinned
0
Va—40% 62,50 91,50 96,00
thinned
Vs —not
thinned 86,50 133,7 144,00

As we can see in table 1, Pioneer variety had the lowest average number of apples
left on the trees in 2006. The witness variant (V5 — not thinned) had only 86.50 apples
because of the alternation phenomenon that was present in that year and in 2007 and 2008
the average number of apples left on the trees increased. We can conclude that by doing the
manual thinning the phenomenon of alternation was reduced because in 2008, when it
should have happened again, Pioneer variety had a large average number of apples for each
variant.
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Table 2
Average weight (g) of Pioneer apples in 2006

Variant Medium value Relative value Difference to Sienificance
(2) (%) the witness &
_&()0
V1-50% 141,00 153,03 48,87 XXX
thinned
YY)
V2-25% 110,00 119,39 17,87 XXX
thinned
— 200
V3 —30% 124,00 134,58 31.87 XXX
thinned
0
Vi —40% 132,00 143,27 39,87 XXX
thinned
Vs —not
g 92,10 100 0 Wt.
DL 5% = 1,33 DL 1% = 1,04 DL 0,1% = 2,92

In 2006, the average weight (g) of apples in 2006 in variant 5 (witness) was of
only 92.10 g, while all the thinned variants had higher values. The biggest apples were
obtained in the variants where the thinning was more severe V1 (50% thinned apples) and
V4 (40% thinned apples), having 141.0 g (V1) and 132.0 g (V4). The other two variants V2
and V3 also had higher values, all of the variants registering very significant positive
difference to the witness.

Table 3
Average weight (g) of Pioneer apples in 2007
Variant Medium value Relative value Difference to Sienificance
(g2) (%) the witness g
_ &0
Vi—50% 135,00 176,65 58,58 XXX
thinned
Y
V2-25% 108,50 141,76 31,91 XXX
thinned
—72()0
V3 -30% 119,00 155,71 42,58 XXX
thinned
0
Va—40% 128,00 167,49 51,58 XXX
thinned
Vs —not
thinned 76,42 100 0 Wit.
DL 5% = 5,67 DL 1% = 8,24 DL 0,1% = 12,37

The average weight of apples in 2007 was smaller than in 2006, the witness
variant having 76.42 g average weight. All the thinned variants registered a very significant
positive difference to the witness, but the highest of values was obtained in case of variant 1
—135.0 g and variant 4 — 128.0 g.
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Average weight (g) of Pioneer apples in 2008

Table 4

Variant Medium value Relative value Difference to Sienificance
(2) (%) the witness &
—z()0
V1-50% 96,00 154,83 34,00 XXX
thinned
Y
V2-25% 69.80 112,58 7.80 XXX
thinned
200
V3 —30% 74,50 119.89 12,33 XXX
thinned
0
Va —40% 88.20 142,58 26.40 XXX
thinned
Vs —not
eI 62.00 100 0 Wi,
DL 5% = 2.32 DL 1% =338 DL 0.1% = 5,08

In 2008, the weight of fruits was smaller than all the other years for every variant
and this might be explained by the high number of fruits that couldn’t develop properly.
The control variant had an average weight of apples of only 62.0 g, while variants 1 and 4
had only 96.0 g respectively 88.2 g. close to the value of the witness was the average
weight of apples in variant 2 — 69.8 g, where the thinning was of 25%. However, all the
thinned variants had a very significant positive difference to the witness.

Table 5
Average production (kg/tree) of Pioneer apples in 2006
Variant Medium value Relative value Difference to Sienificance
(2) (%) the witness &

V,-50%
thinned 7,05 88,56 -0,91 -
V,-25%
thinned 8,36 105,02 0,40 -
V;-30%
thinned 8,68 109,04 0,72 -
V,—40%
thinned 8,25 103,64 0,29 -
Vs —not
thinned 7,96 100 0 Wt.

DL 5% = 3,52 DL 1% =13,13 DL 0,1%=17,79

Considering the average production, in 2006 none of the thinned variants
registered a difference to the witness, the values being very similar. The lowest average
production was obtained in variant 1, where the thinning was of 50%, having a value under
the witness of 7.05 kg/tree. The other three thinned variants had a higher production than
the witness of over 8.0 kg/tree, pointing out variant 3 (30% thinned apples), which had 8.68
kg/tree average production. The low productions can be explained by the small number of
fruits that the variety had in 2006.
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Table 6

Average production (kg/tree) of Pioneer apples in 2007

Variant Medium value Relative value Difference to Sienificance
(€3] (%) the witness g
Vi -50%
thinned 11,42 111,85 1,21 -
YY)
V2—-25% 12,80 12536 2,59 X
thinned
V;-30%
thinned 11,74 114,98 1,53 -
V,—-40%
thinned 11,71 114,72 1,50 -
Vs —not
thinned 10,21 100 0 Wit.
DL 5% =2.07 DL 1% =3.01 DL 0,1% = 4.52

In 2007, the average production was higher, the witness variant having 10.21
kg/tree and all the other variants had higher values than it. The only variant that had
significant positive difference to the witness was V2 (25% thinned apples) with the average
production of 12.8 kg/tree. Close values had variants 3 and 4 of 11,74 kg/tree and 11,71

kg/tree average production.

Table 7
Average production (kg/tree) of Pioneer apples in 2008
Variant Medium value Relative value Difference to Sienificance
(2) (%) the witness &

V| -50%
thinned 8,64 96,86 -0,28 -
V,-25%
thinned 8,58 96,18 -0,34 -
V;-30%
thinned 7,82 87,66 - 1,10 -
V,—40%
thinned 8,46 94,84 -0,46 -
Vs —not
thinned 8,92 100 0 Wt.

DL 5% =3.09 DL 1% =4.50 DL 0,1% =6.76

The average production obtained in 2008 was lower than in 2007, but higher than
in 2006. The values were lower because of the small weight of the fruits obtained in that
year. The highest average production was obtained in the control variant (not thinned) of
8.92 kg/tree, while the lowest production was obtained in variant 3 (30% thinned apples) of
7.82 kg/tree. None of the thinned variants registered any difference to the witness.
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CONCLUSIONS

Manual thinning of fruits had a good impact upon fruits’ weight, but not on the
production because even if they had higher weights there were left fewer apples on the
trees, than in the witness variant not thinned.

In 2007 there were obtained the highest productions per tree, because of the high
mixed buds differentiation degree.

We can conclude that the best productions were obtained in the variants where
thinning was not that severe (V2 — 25% thinned apples; V3 — 30% thinned apples) or not
thinned at all (witness V5 — not thinned).
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ABSTRACT

During the 1988-2008 period at SCDP Vilcea was selected and evaluated, a hazelnut elite
named ‘Roverd’. It was obtained by crossing and has the opportunity to be used as ornamental plant.
The tree has a pleasant appearance which is caused by the red-purple leaves which keep their color
until early summer, later, the leaves turn green. Over this background overlaps the intense red color
of the involucre and the fruits which persists until fruit maturation. ‘Roverd’ cultivar can complete
the aesthetics effect of parks and gardens.

INTRODUCTION

Hazelnut cultivars are grown especially for their food and economic value. Along
with known varieties and cultivars of very different decorative appearance such as Corylus
maxima var. purpurea, Corylus avellana var. contorta, Corylus avellana var. pendula,
Corylus avellana var. aurea, Corylus avellana 'Red Lambert', Corylus avellana 'Red
Dragon', etc. The cultivar 'Red Lambert', which has red-leaf till July and red-purple
involucre, can be seen in many private gardens from Romania. Worldwide, there is a
tendency to enrich the range of ornamental hazelnut varieties with various characteristics
(different color of leaves and involucre, contorted branches, weeping habit, etc.). SCDP
Vilcea has developed a comprehensive breeding program from 1980 till now in order to
obtain cultivars for fresh market and for industry or processing. Along with the main
objectives different crosses produced hybrids with decorative traits and accordingly a
selection for ornamental interest has been carried out.

MATERIALS AND METHODS

The biological material was obtained during 1988-2000 period, as result of hybrid
crossing. Out of 'Red Lambert' x 'Daviana' cross a number of different hybrids resulted
from which 'Roverd' (HR2P1) was selected in 1993.

The elite was clonally multiplied and planted into a trial in order to be further
evaluated and characterized. The elite was planted into the trial at 5 m by 3 m distances and
trained as trees (with single trunk). The evaluation into the trial was done from 2000 to
20009.

! Statiunea de Cercetare Dezvoltare pentru Pomiculturd (SCDP) Valcea
2 Universitatea din Craiova, Facultatea de Horticultura
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RESULTS AND DISCUSSIONS

Description of 'Roverd' elite:

The trees have medium to large vigor. After 16 years of growth, the trunk cross
sectional area (TCSA) is 115 cm? and the habit is semi-spread. Crown diameter reached
3.65 m; the height was 4.6 m in average and the crown volume of 47.8 m’.
A few suckers with red leaves occurred by late summer, after that, the suckers’ leaves
turned green. The bud break occurs at the end of March. Leaves are red - purple until late
May to early June, when they begin to turn slowly to green color. On the top of the shoots
the leaves show more intense color than in rest. The process of leaves discoloration start
with the leaves from the base of tree and from the middle of the edges of tree crown (Table
1 and Fig. 1 to 4). The catkins are long and of dark brown — reddish color. The catkins
pollen shedding occurs at the end of February and female flowers bloom mid February
(protogynous dichogamy). The fruits are brown and small (the size index is 14.8 mm and
fruit weight is 1.4 g), of short sub cylindrical shape and having an index of roundness of
0.78. The kernel weights 0.8 g and the kernel ratio scores 57.1% (very high efficiency).
The fruits are grouped in clusters (2-4) and the involucres are slightly longer than the nuts,
with strong indentation and red-intense color until fruit ripening when turn to greenish-
brown color. Since fruit clusters have intense colored involucres, they create an impressive
ornamental effect due to the leaves color that turned to green.

The fruit ripening begins at the end of August. The fruits are clasping inside the
involucre and because of this they do not fall easily on the ground. The fruit yields varied
between 1.4 to 2.5 kg/tree and kept constant from one year to another.

Susceptibility to pests and diseases:

The 'Roverd' elite was not affected by bacterial blight (Xanthomonas arboricola
pv. corylina) and gray mold (Botrytis cinerea). Fruits are rarely attacked by nut weevil
(Balaninus nucum).

CONCLUSIONS

e The 'Roverd' (HR2P1) hazelnut elite has ornamental characteristics which
recommend it for growing in family gardens and parks.

e The decorative effect of 'Roverd' is pleasant and visible from distance.

e The 'Roverd' hazelnut elite (syn. HR2P1) will be submitted for including into the
Official Cultivar List in 2009.
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Table 1

Characteristics of 'Roverd' hazelnut elite

No. Specification Evaluation of characteristics
1 | Tree vigor Medium - high
2 | T.C.S.A. (cm?) 115
3 | Crown diameter (m) 3.65
4 | Tree height (m) 4.60
5 | Crown volume (m”) 47.8
6 | Tree growth habit Semi-spread
7 | Suckering (no.) 3-7
8 | Tree trunk height (m) Single trunk of 0,35 m height
9 | Suckers color Red in spring , then turn to green at the end of summer
10 | Leaves color Red in spring , then turn to green at the end of summer
11| Involucre Longer then the nut, with indentation
12 | Involucre color Dark red, later it becomes brown-greenish
13 | Cluster 2-4 fruits
14 | Nut size index (mm) 14.8
15 | Nut weight (g) 14
16 | Nut shape Short sub-cylindrical; Index of roundness = 0.78
17 | Kernel size index (mm) 11.5
18 | Kernel weight (g) 0.8
19 | Kernel ratio (%) 57.1
20 | Flowering time Protogynous — female flowers bloom mid February and
catkins shed pollen at the end of February
21

Fruit ripening period

End of August

Fig. 1 'Roverd' ha

o ZelEe

zelnut tree in June

Fig. 2 'overd' hzlnut reen July
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azelnut nuts

Fig. 4. Detail of 'Roverd' h
and involucre
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REZUMAT

This paper reports in vitro regeneraton of some prunus armeniaca cultivars: 'Dacia’,
'Harcot', 'Viorica', 'Carmela’, 'Favorit’, 'Rares’, 'Mamaia', 'Comandor', 'Olimp’, 'Sulina’, 'Litoral’, 'CR
2/63' 'NJA19' 'Excelsio'r.

Explant material was axillary buds from one year old branches collected from mature
plants in the field in February. Fourth basal media were compared: MS (Murashige and Skoog, 1962,
LF (Lee Fossard), 1972, QL (Quoirin and Lepoivre, 1977) and Woody Plant Medium (1981)
containing GA; (0.1g I'') IBA (0.01g ') during initiation The best result regarding in vitro
regeneration was recorded for 'Sulina’, 'Carmela’, 'NJA 19', 'Favorit' and 'Mamaia' cultivars (more
50 %) and for explant with size 0,3-0,5 mm.

INTRODUCTION

Prunus armeniaca L. is a species very appreciated for its fruits.

In vitro culture advantages represented one important reason to test some cultivars
for propagation through this method. But, “in vitro” morphogenesis requires the inducing
of some autoregulated phenomena that are autonomous and depend on new heterotrophic
conditions that were created. In conformity with literature (Boxus and Druart, 1989) the
explant has minim (limit) size for cells to manifest totipotentiality under “in vitro”
conditions.

Other factor for “in vitro” culture success is represented by media compounds.
This is typical for every species or cultivars, the requests are different even depending on
the explants used (Isac, 1983). Together with basic culture media, the current methods used
in “in vitro” culture, in order to induct and sustain of organogenesis, have as practical and
theoretical base the hormonal balance concept. Dilley (1969) showed that the influence of
hormones was manifested as their single action and through the change of ratio between
stimulator hormones and inhibitor hormones.

Starting from this aspect, this work has had in view to determine some solutions
for efficacious “in vitro” culture for some Prunus armeniaca cultivars through
optimization of the parameters depending on the differentiation phase.

! Research Institute for Fruit Growing, Maricineni
% Craiova University
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MATERIAL AND METHOD

Biological material: The biological material used to establish ,,in vitro” cultures
was represented by meristems from axillary buds prelevated from one year old branches,
from 9 apricot cultivars and elites: 'Dacia’, 'Harcot’, 'Viorica', ‘Carmela’, Favorit’, 'Rares’,
'Mamaia’, ‘Comandor’, ‘Olimp’, ‘Sulina’, 'Litoral’, ‘CR 2/63’, 'NJA19’, and Excelsior’.

The meristems used inoculation had three dimensions: 0,1 mm (meristematic
domes), 0,1 — 0,3 mm (1 - 2 leaf primordia), 0,3 - ,05 mm (3 - 6 ; leaf primordia). The
inoculations were effected in glass vials, under a sterile laminar air flux, 10 explants per
variant.

Disinfection: The biological material disinfection consisted in its washing with:
water + liquid detergent Tween 80 - 5 min; immersion in 96° alcohol - 15 min and
immersion in sodium hypochlorite 10 min; rinses with sterile distillated water 3 x 10 min.

Growing media: used to initiate the culture were: Murashige&Skoog, (1962)
Lepoivre, (1977), Fossard (1977) and Woody Plant Medium (1981), supplemented with:
IBA=0,1ml/L, GA;=1ml/L and Na Fe EDTA (3,2 ml/L).

As source of organic carbon was used the sucrose 40 g /1 and the agar 10 g/l as gelifiant
agent.

The inoculations were effected in glass vials, under a sterile laminar air flux.

The growing conditions consisted in providing 22 - 23° C temperature, 16 hours
photoperiod (light intensity of 2.000 - 2.500 lux) and 8 hours darkness.

The conditions provided to the cultures were 22 - 24° C temperature 16 hours photoperiod
and 8 hours darkness.

RESULTS

Considering as main factor the growing media type, it was observed that growing
media both by composition (macro- and microelements) and their hormonal balance
responded in a different manner to the apricot needs in differentiation phase.

Because on Woody Plant Medium no satisfactory results were obtained, we
renounced to this media use, and for the statistic interpretation the observation and records
of the experiment data were carried out only on three variants:

V1 = Murashige&Skoog + IBA =0,1 ml /L, GA; =1 ml/L and Na Fe EDTA (3,2 ml/L).
V 2 =Lepoivre + IBA=0,1 ml/L, GA;=1ml/L and Na Fe EDTA (3,2 ml/L).
V3 =Fossard + IBA=0,1 ml/L, GA; =1 ml/L and Na Fe EDTA (3,2 ml/L).

The data presented in the figure 1 shows that the studied cultivars and elites had an
different response to the growing media composition, without relevant differences.

The greatest difference was noticed in the case of 'Harcot' cultivar grown on
Lepoivre media had 60% differentiated explants, but on Lee-Fossard media had only 30%.

Over 50 % regeneration was achieved with the cultivars 'Sulina' in average with
54,4 %, 'Carmela’ (52, 2 %), 'NJA 19" (51,1 %), 'Favorit' and 'Mamaia' 50,0% each of
them.

Average values of differentiated explants were obtained with the cultivars 'Dacia’'
(47,8 %), 'Rares' (47,7 %), 'Viorica' (46,7 %), 'Comandor' (45,5 %), 'Harcot' (44,4 %) and
'Litoral' (42,2 %).

Regeneration capacity under 40% had the cultivars 'Olimp' (38,9 %), 'CR2/63'
(35,5 %) and 'Excelsior' (32,2 %).

Other aspect studied was the regeneration power according with used explants types.
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The results obtained on the three growing media, reveal the fact that the explants with the
dimensions between 0,3-0,5 mm, after five weeks of cultivation, reached 83,8 % of the
explants started.

The second category of explants, the ones measuring between 0,1 and 0,3 mm did
not provided an satisfactory number of differentiated explants, no more than 34,7%.
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The smallest regeneration capacity occurred in the case of the explants with the
dimensions at about 0,1 mm, in this case the average of the differentiated being only 18,3%.

No significant differences were noticed as regard the relation explant-growing
media, were regardless the media type the values are very closed, 16,4% regenerated
explants (Lee- Fossard) and 19,2 % (Murashige&Skoog and Lepoivre) at explants
dimensions of 0,1mm; 33,5% differentiated explants (Lee-Fossard) and 36,4 % (Lepoivre)
in the case of the explants with dimensions between 0,1and 0,3 mm.

The explants with the larger dimensions regenerated in rates between 82,1% (Lee-
Fossard) and 86,4 % (Lepoivre).

CONCLUSIONS

1. The studied cultivars belonging to Prunus armeniaca species had no
regeneration capacity on WMP growing media.

2. The Murashige&Skoog, Lepoivre and Lee-Fossard growing media registered
not important differences as regard the regeneration capacity on the majority of cultivars.

4. The explants represented by meristematic domes together with 3 - 6 foliar
primordia (0,3 — 0,5 mm) have superior regeneration capacity and evolution comparative
with the ones represented by meristematic domes and 1-2 foliar primordial (0,1-0,3 mm),
under the condition provided in the presented experiment.
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SUMMARY

The physiological process were influentate so the climatic factors from the period of how
much vegetation the si of the factors agrotechnics apply. The watery amount in were contained
between 70. 99 Off plantar of 2 m and 75, 29 off plantar of 3 m. The perspiration presented a variation
a diurnal with maxims inregistrate at noon having the values contained between 12, 9g 10 g s. u.

In the month the maul off plantar of 3 m, and 17, 3g 10g s. P. In the month the all July off
plantar of 3 m. Registered the erect values off plantar of 3m these be contained between 45, 0 -45, 9
mg su dm2 8h in the month the maul, between 49, 0-50, 2 mg su dm2 8 h a month a June, and 53, 0
mg sudm2 8 h in the month the July.

INTRODUCTION

In the zone of sabulous soils, through the researches efectuate urmarit the of a
influences technological factors about the physiological process of the in the time of the
period of vegetation to peach tree. The researches emphasized the great adaptability and the
capacity of production of the species of an peach( Cociu V. 1990,1993 Antonia Ivascu
1993.2002. The species the peach tree turn to good account else efficient conditiile of the
zone if entered the in the culture proof kinds the drought and with potential erect
fotosintetic( Popescu M, 1982.) Aside from the conditions of average an important role in
of the metabolism of fructiferous trees have it: The cultivated kind, the distances of plantar,
the doses of fertilization and the forms of crown. Choosing new tolerant kinds to drought
with strong coronament light is can enlarged the efficaciousness fotosintetic and default the
quality of the fruits. Big the distances of plantar is maintained a favorable microclimates
development of physiological process( perspiration, photosynthesis), due to supply with
water of what trees explores the surfaces the big off-road maul through the radicular
system. The distances among trees assures and a good illuminance of the crown and an
what airing vehiculeaza the evaporation of the water through perspiration.

MATERIAL AND METHOD

The researches they accomplished to CCDCPN in a Dabuleni the orchard of peach
tree with the kind Redhaven in experience he studied 3 forms of the crown on 3 distant of
plant the trees on rind as follows.

' CCDCPN DABULENI
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-4/ 2m- Vertical cordon, spindl-, bush, palmeta libera

-4/2, 5 m. Vertical cordon, spindle-bush, palmeta libera

-4/3 m- vertical cordon, spindle-bush, palmeta libera.

In the period of vegetation harvest proofs of leafs and they accomplished
urmatoarele determinations.

The watery amount in leafs.

the amount of substance dried through drying to etuvala 105, c.

Concentratia the cellular juice foliar.

The intensity perspiration the balance torsional.

The intensity Of the photosynthesis Of the rondes Sachs

REZULTS

In the period of the years 2002-2004 prezented variation the diurnal and sezoniera
of a physiological process to the kind of peach tree cultivated Redhaven on the sabulous
soils(table 1). The watery amount in leafs( were) accessible to the distances of plantar and
of the phases of vegetation ale the trees. In the month the maul the values were contained
between 70, 99 off 2, 5 m and of 75, 29 off 3.

The amount of oscillated. Between 24, 9 and 29, 1. Concentration the cellular juice
registered the values contained between 9, 8§ and 11, 5. At arms length reduced of 2 m, the
values am else big because the density of the trees influences the watery what amount
arrives at the level foliar and the osmotic forces breed to cellular level, oprindu miss
inefficient ale of the water through perspiration.

In the month the June the watery slenderized all the variants be modificata of the
accentuation of air drought of pedological si. The values were contained between 70, 1(2 m) and
72,9 g 100 (3 m). Cantitatea of oscillated. Between 27, 1-29, 9 g 100 g s. P.. Concentration the
cellular juice registered the values contained between 11, 2-12, 3. breed concentration of the
juice foliar is considered a reaction of acclimation drought of fructiferous trees..

In the month the July the watery amount in oscillated between 69, 0-71, 3, and s.
Between 28, 7-31. this is the phase of accumulations maxims to level foliar and the
transport asimilatelor is in progress to the level of the fruits. The intensity of the
perspiration foliare( the table 2) to were stricken so the climatic specific factors fiecarei
phases of how much vegetation and of the factors agrotechnics( fertilization, irrigation.)

In all the phases he registered a variation a diurnal with big values to noon( the
hour 12), contained between 9-12,9 g 10 g. S p. In the month the maul, between 10, 7-15, 2
g 10 g s. P. In the month the June and between 10, 3-17, 3 g 10 g. S. P. In the month the
July. Of reflection that the erect values are maintained and to the hour 16 be contained
between 9, 9-13,3 g10. G 10 gs. P.

In the month the July. On sands by reason of lift of the temperature of the air to
35-380c (iulie_and diminish the humidity relateing to 30 is intensified the loss of the water
of the deal of the evaporation. Off 3 m the intensity of the perspiration is elder what proves
that the trees are better supply with water exploring an off-road elder surface the table2.
The intensity of the photosynthesis to peach tree( the table 3) is easy accessible to the
distances of plantar and of the phases of vegetation.

Off 2 m in the month the maul the values were contained between 30, 6-33, 8 mg
dm?2 8h, in the month the June between 39, 6-40, 5 mg s dm2 8h and in the month the July
between 45, 0-45, 6 mg s. Dm2 8h.

Of reflection to the growth of the distance to 3 bred and the intensity of the
photosynthesis registering the values between 45, 0-45, 9 mg s. Dm2 8h. In the month the
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maul, between 49, 0-50, 2 mg s. Dm2 8h in the month the June and values of 53, 0-54, 0
mg s. Dm2 8h in the month the July. Fazial the intensity bred from the phase of intense
growth of the fruits toward the phase of these. In the phase of asimilatele in chief glucidele
deposited to the level of the fruits. The fructiferous trees had natural production and the
main consumers have big the efficaciousness phptosyntetic.

CONCLUSIONS

The climatic factors from the zone of sabulous soils influences the speed and the
rhythm of development of the physiological process to the cultivated peach tree on the
sabulous soils. Aside from the conditions of average an important role in of the metabolism
of fructiferous trees have it: The cultivated kind, the distances of plantar, the doses of
fertilization and the forms of crown.

On sands by reason of lift of the temperature of the air to 35-380c (iulie-and
diminish the humidity relateing to 30, is intensified the loss of the water of the deal of the
evaporation.
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Table 1
The of variation physiological indexes to the kind of peach tree Redhaven 2004
The distance of Lunile
plantar the form of Else Tunie Tulie
crown Waer T s u% | c.s.v% | "2 [ gu% | cs.v% | " [ su% | c.s.v%

Vertical 713 | 287 | 112 | 70,0 | 299 | 12,1 | 69,0 | 31,0 | 14,0
cordonl

2m Eﬁ:ﬁdle' 712 | 288 | 114 | 703 | 297 | 123 | 693 | 30,7 | 14,1
palmeta 709 | 29,1 | 11,5 | 70,4 | 296 | 12,0 | 694 | 30,6 | 143
aplatizata
Vertical 740 | 260 | 104 | 71,0 | 290 | 11,9 | 70,1 | 299 | 13,9
cordon

2,5m Eﬁ:ﬁdle "1 745 | 255 | 109 | 714 | 286 | 12,0 | 70,6 | 29,4 | 13,8

Palmeta 746 | 254 | 11,0 | 71,6 | 284 | 12,1 | 70,8 | 292 | 13,6
aplatizata
Vertical 1 25 | 950 | 100 | 720 | 280 | 112 | 71.0 | 200 | 130
cordon

3m | Spindles | ao Lo | og 725 | 275 | 113 | 709 | 29,1 | 132
bush
Palmeta 751 | 249 | 102 | 729 | 27,1 | 11,5 | 713 | 28,7 | 134
aplatizata
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Table 2
The perspiration of the leafs to the kind of peach tree Redhaven

Lunile
The distance of plantar Else | lunie | lulie
the form of crown Hour | Hour | Hour | Hour | Hour | Hour | Hour | Hour | Hour
800 ]200 ]600 800 ]200 ] 600 800 ]200 ] 600
Vertical 21 1 90 | 67 | 32 [ 107 | 93 | 39 | 106 | 90
cordon

m Spindle-bush 2,7 9,8 6,9 3,6 13,6 | 10,1 4,0 16,4 | 10,7

palmeta 30 | 10,1 | 70 | 40 | 139 | 107 | 47 | 163 | 109
aplatizata
Vertical 2,9 | 10,0 | 81 | 47 | 140 | 98 | 49 | 165 | 11,0
cordon

2,5m | Spindle bush 30 | 112 | 79 | 49 | 142 | 10,4 | 50 | 169 | 12,3
palmeta 34 | 114 | 84 | 50 | 144 | 109 | 57 | 170 | 125
aplatizata

Vertical 3.0 12,0 8,9 5,4 14,9 | 11,0 5,9 17,1 12,9

3m cordon
Spindle bush 3,2 12.7 8,7 5,1 150 | 11,2 5,9 17,3 | 13,0
palmeta 40 | 129 | 86 | 53 | 152 | 114 | s8 | 170 | 32
aplatizata
Table 3
The variation of the photosynthesis to the kind of peach tree Redhaven depending
on the distance of plantar and form of crown( mg.Su.Dm?2 8 a hours) - 2004-
The distance of plantar the form of Lunile Production of
crown. Else Tunie Tulie fruits(t/tchick)
Vertical cordon 30,6 39,6 45,0 15,9
2m Spindle-bush 40,0 452 13,7
palmeta aplatizata 33.8 40,5 45,6 12,3
Vertical cordon 40,9 45,0 47,5 10,3
2,5m Spindle bush 41,0 45,7 43,0 9,0
palmeta aplatizata 41,6 45.8 48,3 8,0
Vertical cordon 45,0 49,0 33,4 7,9
3m Spindle -bush 45,7 50,1 53,9 5,3
palmeta aplatizata 45,9 50,2 54,0 4,5
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ABSTRACT

In Romania, due to the poor variety of the rootstock, the walnut tree is grafted by mixing
different Junglas regia L. saplings. In the County of Gorj, 19 selections corresponding to the mains
characteristics of the rootstock have been determinate. On these selections, various studies
determinating their biological nature have been done; fruits have been gathered and used for the
experimental reproductions in the sapling nursery.

According to the selection criteria, every year, on each biotype, the springing percentage
have been counted, together with the medium diameter by package, the medium
height, the percentage of STAS saplings obtained, and of thriving in the grafting process using the
Jupinesti type. The results of this analyse done in the sapling nursery have reached to the conclusion
that the selection SL-10-TJ has obtained the highest springing percentage (86%).

INTRODUCTION

Although the research regarding the collecting and use of germoplasma from
walnut tree is rather recent and continuously developing, no country has managed so far to
define the most favorable methods for the developing of the nut tree and of its rootstock.

The multiplication of the nut tree has raised a series of technical and economic
problems which have led until now to obtaining insufficient quantities of qualitative
seeding material [4].

In our country, although the mother plants are confirmed as Tirgu Jiu 1, Secular
and Portval, because of lack of seed tree materials, at present, most of the varieties are
being grafted on saplings proceeded from a mixture of genotypes belonging to the species
of Juglans regia L.

MATERIALS AND METHODS

Research was carried out during the period 2003-2007 under the pedoclimatic
conditions of the subcarpatian area of Oltenia, in the nearby of Targu Jiu, and the material
used in the selection papers was proceeded from both the spontaneous and cultivated flora.

The selection phases hint to identify the initial material both the individual and
mass selection as well as the study on saplings and mother trees schools.

" UNIVERSITY OF CRAIOVA, THE HORTICULTURE FACULTY
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Using the individual selection on the existing biotypes in the County of Gorj, 19
biotypes, (Juglans regia L.) with adequate features have been chosen to be studied. The
biotypes have been codified under the short name the SL (the selection), followed by a
number of order and the street short name or the location where they have been identified,
ex: SL-1-PT (Petresti), SL-3-TJ (Tirgu-Jiu).

Beside the research on the phonological, biological and agro - productive features,
the selection have been studied also for its ”behaviour” in the fields of formation of the
sapling nursery.

The sapling nursery was set in autumn with 100 pieces of nut seeds for each
selection at a 90 cm distance between each row and 10-12 cm between each nut tree, placed
in rather deep ditches, in the fruit-growing research station in Rimnicu -Vilcea.

The Jupinesti sort was used as biological material. Before beginning the proper
grafting, the healthy, well developed mother plants between 1 and 2 years old, with an
unharmed radicular system and a thickness at the grafting point of 8-20 mm, have been
exposed to a process of performing for 10-15 days [1, 6].

At the same time, the grafting cuttings — one year old, healthy, of 50-80 cm length
branches, with short (5-6 c¢cm) internodes, round as section and with reduced marrow,
underwent the same process of preforcing for only 3-4 days.

The preforcing was performed in a room covered with sawdust, at a temperature of
26-28 °C, with a relative moisture content of the air of 80-90% and aimed at reactivating
the linking tissues.

The grafted material was bedded in boxes filled with sawdust and it was
mantained at a temeprature of 26-28°C for 10-15 days until the grafting point transformed
into a callus.

The stimulation of the callus-development was done by means of heat — only at the
grafting point : hot callusing- due to a special instalation.

Subsequent to the forcing period, the grafted and callused material was kept in
cool rooms, at the temeperature of 1-4°C until the risk of late white-frost passed and one
could plant in Field I (C I) of the nurse.

RESULTS AND DISCUSSIONS

In the sapling nursery, based on a 3 years average and according to the results
presented in Table 1, the medium springing percentage of the nut trees includes 19 % at SL-
18-TJ and 86 % at SL-10-TJ.

The biometrical measurements showed, at the end of the first year of vegetation,
the medium diameter of the saplings (measured above the collet: 3-5 cm) and more than 8
mm for all selections (table 2). In this situation the elites SL-3-TJ and SL-10-TJ distinguish
themselves with a diameter of 11.9 mm, respectively 8.1 mm.
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Table No. 1
The behaviour of certain nut tree elites selected as mother plants in the nut tree nursery
(taken in 3 years time)

The number of sprung The springing
1 ()
No Selection saplings Aver percentage (%) 3 Aver
(hybrid) 1 2 31 age 1 2nd age
year year year year year y:a
1 SL-1-PT 58 26 25 36 58 32 25 38
2 SL-2-PT 67 47 40 51 67 47 40 42
3 SL-3-TJ 37 77 53 56 17 77 53 49
4 SL-4-T] 61 64 60 62 61 71 60 64
5 SL-5-TJ 53 83 61 66 53 83 61 66
6 SL-6-TJ 46 78 56 60 46 78 56 60
7 SL-7-T] 53 67 71 66 53 67 71 66
8 SL-8-TJ 13 15 20 16 13 50 20 27
9 SL-9-TJ 48 45 41 46 48 64 41 51
10 SL-10-TJ 63 82 74 73 90 83 85 86
11 SL-11-TJ 20 53 43 36 20 73 43 45
12 SL-12-TJ 28 19 33 26 28 30 33 30
13 SL-13-TJ 35 27 38 33 35 54 38 42
14 SL-14-TJ 19 49 22 30 19 49 22 30
15 SL-15-TJ 29 59 49 46 29 59 49 46
16 SL-16-TJ 32 40 44 56 32 67 44 47
17 SL-17-TJ 35 75 54 56 35 75 54 56
18 SL-18-TJ 16 42 27 28 16 16 27 19
19 SL-19-TJ 52 55 60 56 52 61 60 57

By analysing the data in Table 3 the percentage of STAS saplings registers wide
variations: SL-6-TJ, SL-8-TJ, SL-16-TJ, SL-9-TJ, SL-14-TJ, SL-5-TJ, SL-17-TJ
distinguish tem selves with 78%, 76%, 74%, 68%, 64% respectively 62%, while for the
elites SL-15-TJ, SL-13-TJ,SL-3-TJ and SL-18-T1J it is under 40%.

The Jupinesti sort used for the grafting produced its first fruit (1-2 fruit /tree) right
in Field II of the nursery.

By comparing the medium calculated data, we notice the highest amount of nut
tree sapling at elites SL-2-PT, SL-5-TJ in the first and the second year and the lowest
amount at elites SL-8-TJ, SL-12-TJ, SL-14-PT, in the first and the third year. The elite SL-
4-TJ distinguishes itself for its constancy of the springing percentage- between 60 and 70 %
each year (table 1).

The biometrical measurements showed, at the end of the first year of vegetation,
the medium diameter of the saplings (measured above the collet: 3-5 cm) and more than 8
mm for all selections (table 2).

The height of the saplings also registered at the end of the vegetation period, is a
studied element in the sapling nursery, oscillating between 18 cm at SL-8- TJ, SL-18-TJ
and 10 at SL-5-TJ.
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Table No 2

The growing features in thickness and length of the selected nut tree elites in the nursery

The collets The height of The The medium
No | Selection diameter (mm) the saplings .rnedium length gf the
(hybrid) _ _ _ (cm) _ dlameter. of grafting
1 2 1 2 the grafting (cm)
year year year year (mm)

1 SL-1-PT 8.7 20.4 14 70 14.5 42.0
2 SL-2PT 10.5 20.6 14 101 15.5 57.5
3 SL-3-TJ 11.9 28.6 13 109 15.7 61.0
4 SL-4-TJ 8.7 21.9 15 91 15.3 53.0
5 SL-5-TJ 8.2 20.1 10 90 14.1 50.0
6 SL-6-TJ 9.0 24.1 14 104 15.5 59.0
7 SL-7-T] 9.5 24.0 14 112 15.7 63.0
8 SL-8-TJ 10.4 234 18 86 14.9 52.0
9 SL-9-TJ 9.0 23.2 14 92 14.6 53.0
10 | SL-10-TJ 8.1 21.7 12 92 14.9 52.0
11 | SL-11-TJ 10.8 20.7 16 86 15.7 51.0
12 | SL-12-TJ 10.6 23.0 14 93 15.8 53.5
13 | SL-13-TJ 9.7 20.7 14 80 14.7 47.0
14 | SL-14-TJ 9.7 20.3 13 84 14.0 55.0
15 | SL-15-TJ 9.6 224 12 98 15.5 55.0
16 | SL-16-TJ 8.7 21.5 13 95 15.1 54.0
17 | SL-17-TJ 11.8 21.2 15 85 15.5 50.0
18 | SL-18-TJ 10.5 23.5 18 82 16.5 50.0
19 | SL-19-TJ 8.8 19.1 13 77 14.2 45.0

At the end of the second year of vegetation, by analysing the behaviour in the
sapling nursery, one could register small coefficients of variation concerning the diameter
of the plants (all over 19 mm) and the height varies from 70 cm (SL-1-PT) and 112 cm (SL-

7-TJ).

The percentage concerning the grafting is only 55 % for elite SL-9-TG, the others
with more than 80 %, the highest is to be registered for SL-5-TJ, SL-14-PT, SL-11-TJ, etc

(table 3).

As a result of analyzing the information registered in Table 2, at the end of the
vegetation period in Field I, we observe that the sapling dimensions are above the minimal
limits of the STAS (in 8 mm in diameter and 10 cm high) for elites SL-17-TJ, SL-4-T1J, etc.
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Table No. 3
The behaviour of the selected elites in the grafting process

No. of No. of Percentage
. STAS thriven (%) of
. STAS saplings . . C
Selection No. of sapling Sapling thriving in
No . . for the
(hybrid) saplings . percentage after the the
grafting o . ;
(%) engraftin grafting
process
g process
1 SL-1-PT 58 32 55 25 78
2 SL-2-PT 67 29 43 22 76
3 SL-3-TJ 37 14 37 10 71
4 SL-4-TJ 61 36 59 24 67
5 SL-5-TJ 53 34 64 30 88
6 SL-6-TJ 46 36 78 33 92
7 SL-7-TJ 53 28 48 24 86
8 SL-8-TJ 13 10 76 9 90
9 SL-9-TJ 48 33 68 18 55
10 SL-10-TJ 63 32 50 26 81
11 SL-11-TJ 20 12 60 18 90
12 SL-12-TJ 28 14 50 13 93
13 SL-13-TJ 35 12 34 8 67
14 SL-14-TJ 19 13 68 11 84
15 SL-15-TJ 29 5 17 4 80
16 SL-16-TJ 32 26 74 24 85
17 SL-17-TJ 35 22 62 20 90
18 SL-18-TJ 16 5 31 4 80
19 SL-19-TJ 52 25 48 20 80

In other respects, the damages cause by the low temperatures in the winter time
from the end of the vegetation untill its taking again were insignificant and appeared in the
apical part of the grafting, its lower part remaining unaffected on a part of 10-12 cm.

Similar studies of using some after species of Juglans as rootstock have seen made
in France on Juglans nigra, and in the U.S.A. on Juglans hindsii [5, 8]. In the U.S.A., out
of the intrespecifical hybrids obtained on the nut tree we point out the Paradox and Royal.
They present a good compatibility with the common nut tree Juglans regia L., but they
have a bigger height.

Nut selections have been used in Greece as well, having as a results 7 of them
valuable genotypes [7]. In Iran, also the first selection phase started in 1982 [2], when the
identification collection and planting of the selected genotypes took places.

A serios selection activity took place in Rimnicu Vélcea, Romania in orden to
obtain some valuable samples for both fruit and rootstock adjusted to the subcarpatian area.

A walnut cultivar study started in 1995 at Fruit Growing Research-Extension
Station (SCDP Vilcea) by M. Botu, Gh.Achim and I.Botu [3]. The aims of this study
together with the breeding program are to introduce cultivars and valuable selections for
walnut culture in the Oltenia region and even for the entire Romania. The observations
referring to the flowering phenology, the growth behavior, occurrence of diseases and
CLRYV status, precocity of producing first fruits, etc.

59



CONCLUSIONS

Researches regarding the selection of some nut tree hybrids in order to obtain
generative mother plants, proved that:

- in the sapling nursery, the highest springing percentage has been recorded for the
selection SL-10-TJ (86%), and the lowest for the selection SL-18-TJ (19%); for the rest of
the selections, only four have exceeded the admissible limit of 60% (table 1)

- the biometrics measurements of the height shown an important irregularity of the
size growth which is situated between 42 cm (SL-1PT) and 63 cm (EL-7-TJ), (table 2). For
the diameter of the package the figures are between 14-16 mm.

- at the end of the second year of vegetation, the saplings used for grafting have to
have a diameter above 18 mm. All the selections reached this size, but analysing by
comparison the data obtained (height and diameter) for the STAS saplings, the figures are
between 17% for SL-15-TJ and 78% for SL-6-TJ (table 3).

- the percentage of thriving in the grafting process has high values for all the
selections, except the SL-9-TJ (55%); the highest value being for the SL-12-TJ (93%)
followed by SL-6-TJ with 92% and SL-17-TJ, SL-11-TJ and SL-8-TJ with 90% (table 3).
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SUMMARY

Under soil, climate and orographic conditions of Oradea studies were carried out,
concerning the trees comportment on various shapes of relief.

The biological material consisted of the species apple, apricot, peach trees, aged 3 — 10
years.

The data regarding the growth show that the hills in the perimeter of Oradea fruit —
growing basin can be turned to account further on, by all the fruit — tree species of the temperate
zone.

The tree planting on terraces managed gave poor results as compares to the zones with no
terraces. The data concerning the growth are however contradictory as to the trees position on the
terrace platform,; the comportment of peach— trees is better when they are planed on the top side of
the platform, whereas that of apple — trees is better on the bottom side of the terrace.

The trees death especially regarding the apricot — trees, is not influenced by their position
on the plateau and on the slope with terraces.

INTRODUCTION

The soil, as the main environment factor, together with the climate conditions,
influences the spreading of the species and varieties of trees, which, altogether with the
level of the applied technology, establish the quality and quantity of the fruit production.

The relief is an element which indirectly influences the trees, positively and
negatively changing the climate and soil conditions, these changes are sometimes so
significant that they create unfavourable conditions to the fruit tree growing, especially
when we take into consideration the level of the phreatic water, which should not be higher
than 1,5 -2 m.

In our country, where the rational use of the land reserves slopes or the trees on
these types of ground becomes more and more up — to — date, pointing to the problem of
solution — finding in order that these types of relief should be as good for the tree growth as
possible.

! University of Oradea, The Faculty of Environment Protection
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MATERIAL AND METHOD

Oradea is situated at the confluence of the Western Plain with the Western Sub -
Carpathian Mountains, with the average multi — yearly temperature of 10,1°C and
pluviometric conditions of 625 mm each year.

The orchards are placed on slope ground which needed earthwork, for many times,
in order to be mechanized. The characteristic types of soil are brown or slightly podzol
heavy with the content of clay up to 50% sometimes, these determining aero — hydric
conditions less favourable for the trees, the presence of coast springs and places with slides
when there are heavy rains.

The research studied the case of the peach — tree, 4 and 10 years old of the
Jerseyland variety grafted on frank, the apricot — tree of The Best of Hungary variety, 10
years , the Golden Delicious and Starkrimson apple = trees, 6 years old, grafted on M 11.
The type of relief was the bottom of the slope with a slide of 3 — 5%; embankment made at
the same time with the procedures of the soil of the level time and embankment made when
the plantation were begun.

The fixing was only for the trunk girth measurement, for the height of the trees,
thickness and length of the fence, being taken 8 trees in 3 repetitions, the results which
were obtained being statistically processed and presented in tables.

RESULTS AND DISCUSSIONS

The peach tree growing, planted on slope soil, with no fixing, 10 years later, is
shown in table no.1. This table shows that the bottom part of the slope with 2 — 5% sloping
favourably influenced he tree growing on every researched aspect, compared to the trees
situated on bigger slopes where the ground embanked because of the repetitive yearly work
of the soil. In this case the tree girth was 6% less, the difference being not statistically
assured. This fact is in favour of placing the peach tree on slopes up to 10 — 12%, with no
embankment.

Table no.1
The behaviour of the peach —tree planted on a slope, not planned, anti — erosional,
in the conditions of Oradea region

Type of Tree girth Tree height
relief cm % Difference m % Difference

Bottom of 39,1 100 - 3,6 100 -
slope
Slope
embankment | 5. g 94 222 3.5 97 20,1
1n time on
the level line

DL 5% 8,2 0,73
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As regarding the behaviour of the peach — tree on soil with no embankment,
compared to the bottom of the slope, table no.2, the growth data show a good situation in
the case of the trees planted on terraces downstream the platform with positive differences
statistically secured and a bad behaviour of the trees situated upstream the platform terrace,
which show trees with the girth 15,6% less than those at the bottom slope.

The situation is similar for the cases of the elements which characterize the
growing of the top tree.

The cause of the differences between the two rows on the same embankment is,
first of all, the heavier rains, which offered a good provision of water to the trees
downstream and created an excess for those situated upstream the terrace.

The data of the growing of the breadth at the apricot — tree trunk are presented in
table no.3. In this table we notice a better growth of the trees situated on the plateau with a
slight slope and on embankment made gradually on the level line work, while the planting
on the arranged embankment reduced the thickness of the trunk by 15%, the difference
being statistically assured.

So, the stone fruit species are significantly influenced by the slope of the ground and
the embankment work finished before planting.

Being aware of the lower demands of the seed species for the soil, it was generally
researched their behaviour in similar conditions to those presented at stone fruit species.

Table no.4 shows the behaviour of the apple — tree as concerns the thickening of
the trunk, for 3 orographic situations for 2 varieties grafted on m 11.

It can be noticed for the apple — tree, too, that the best — grown trees are those on
the slightly not embankment slope, followed by those planted upstream the terrace with
82,7% of the first thickness; the trees planted downstream the terrace register the poorest
growth results, at the level of 74,3% of the trees on the slightly not embankment slope.

The difference in behaviour for the apple — tree in the case of the embankment
downstream and upstream compared to the peach — tree, apricot — tree and almond — tree
can be explained by the fact that the apple — tree had a period with no heavy rain, so that the
trees planted upstream had better conditions and it was drought for the trees planted
downstream the platform of the terrace.

Out of the two varieties, the best behaviour is shown by Starkrimson, with very
small differences between the trees situated on slight slope and those on the embankment as
compared to the Golden delicious which presents bigger differences. For the Golden
Delicious the gap percentage is higher: 10,3% downstream the embankment and 16,6% for
the trees upstream the platform.

The apple — tree behaves the same when taking into account the growth in height
of the trees, table no.5, with more differences at the Golden Delicious.
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Table no.2

The influence of the certain types of relief upon the peach — tree growing
in the conditions of Oradea region

o 3 o g |2 2
. 2 g . g g | E o< e
Type of Girth % o S % Height o o S |° 2 2 2
relief (cm) ‘ & | E | gaps | (m) ’ R E|lE2| %8
5|3 528757
—
Ground 224 | 100 | 0 | - | 384 | 300 |100] o - 227|126
slope
Embankment
with 23,1 |103,12] 0,7 | xxx | 19,04 | 3,03 | 101 | +0,03 | - | 233 | 1,30
upstream
trees
Embankment
with - -
downstream | 189 | 8437 | o5 | 000 | 2142 | 250 | 833 | (T 1 00 | 197 | 1,07
trees
DL 5% 0,19 0,18;
DL 1% 0,32 0,29;
DL 0,1% 0,59 0,55
Table no.3

The influence of certain types of relief upon the thickness growth for the apricot — tree in
the conditions of Oradea region

Variant 'Trunk girth _ % Percentage
average difference significance of gaps

V.I — plateau with a 48.9 ) ) 100 333
slight slope
V2 —embankment made | ;g ) -0.7 - 98 20,8
in time by soil work
V3 —terraced slope
gradient height of 1,5-2 ) )
m, with trees planted 418 71 85 33,3
downstream

DL 5% 7,14

DL 1% 11,82
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Table no.4

The influence of certain types of relief upon the growing of thickness at the apple — tree
trunk, in the conditions of Oradea region

Variety Golden delicious Starkrimson Average,.
type of soil
Trun .
Typeof | k | Differenc |1 oo | Trunk | pyeeprence | ,, | % .
) . e % girth % cm %
relief girth gaps (cm) gaps
(cm) (cm)
(cm)
Sleight =1 35 - 0] 162 10 197 | 100
slope 0 0
Embankment
made initially) | ¢ 5 -6,9 72 | 103 | 133 2.9 83 | 66 | 148 ]| *
(planted 3
downstream)
Embankmen
t made 82
initially 17,6 5,6 76 | 16,6 | 15,0 1.2 93 | - |163 ’
7
(planted
upstream)
Variety
19,0 - - | 89 | 148 - 22| - -
average
DL 5% 3,11 2,10
Table no.5

The influence of certain types of relief upon the height of the top of the apple — tree, in the

conditions of Oradea region

. Average,
Variety Table Golden delicious Starkrimson type of
no.5 .
relief
Height .
. of the | Difference Height of Difference
Type of reliefl % the slope % m %
top (m) s (m)
(m)
Slight slope 34 - 100 3,0 - 100 | 3,2 | 100
Embankment
made nitially | = ¢ 0.8 76 2,7 -0,3 90 | 26 | 5
(planting 3
downstream)
Embankment
made initially |, 1,2 64 2,5 -0,5 83 | 23 | 7>
(planting 0
upstream)
Variety 2.4 ) ) 2.4 ) ) ) )
average
DL 5% 0,268 0,102
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CONCLUSSIONS

The measurement made for two varieties of stone — fruit trees (peach — tree,
apricot — tree) and one variety of seed- fruit trees (apple — tree,) planted on the Oradea fruit
— growing area, regarding the behaviour concerning the growth depending on the
orographic position of the land and of the trees on different types of relief, can bring same

conclusions:

el

the hills of the Oradea fruit — growing region are suited for the planting of
fruit — bearing tree varieties characteristic to the climatic conditions of the
region.

trees grow better on lands with no embankment slight slope and on plateau
with a slight slope

good results, very similar to those from the slight slope and plateau are
obtained in the case of planting the trees on no embankment slopes, up to 10 —
12%. On these level line, and, as time passes, these works produce terraces
with trees on batter, which can be very well cultivated.

the planting of the trees on terraces which have already been arranged before,
brought poorer, contradictory results. In the case of the 4 years — old peach,
the best growing results were obtained by planting the trees upstream whereas
in the case of the 6 — 7 — years — old apple — tree, by placing the trees
downstream the platform. These different situations are because of the better
or worse pheviometric conditions during the trees, lives, so that it can be
concluded that, in order to have a more uniform water supply of the
embankment parts of Oradea heavy soil, the platform of the terrace should
present a slight slope from upstream to downstream, slope which could
diminish the danger of the sliding during the years with heavy rains.
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SUMMARY

In the period 1999 — 2008 in Oradea, on a brown soil silty texture with 2,11 per cent humus
and 36,5 — 42,5 per cent clay, there was organized an experiment with 8 variants, with chemical
fertilizers NPK, in order to observes, as well as the growth and fruitage of the trees.

The results obtained show that niveau of phosphorous and potassium in soil is positively
and at significant rate influenced by the doses of fertilizers applied.

The premature death is influenced by the doses of NPK and it is more frequent in the case
of nitrogen applied in unilateral way or in double dose.

INTRODUCTION

The importance of the apricot — tree in our country fruit — growing is small, mainly
because as a result a higher sensitivity of the species towards the climatic conditions.

Reduction of these negative influence can be obtained by the use of proper
technological measures, among them being the fertilization.

Taking into account the role of a proper fertilization in order to produce a balance
apricot — tree orchard in Oradea region there were carried out researches in order to study
the tree reaction when chemical fertilizers are used. The apricot — tree plantation came into
being in 1997, on brown soil with clay — texture, with an average content of clay of 40,2 %
and 2,11% humus on the depth of the profile of 0 —40 cm.

During the studied period of time, the pluviometric conditions were at 613,1 mm
close to the normal, with the extremely lowest of 470,7 mm and highest of 799,7 mm.

From the point of view of the temperature, the values were lower than the normal
ones, the average temperature was 10,0°C with an absolute minimum of -21,6°C.

MATERIAL AND METHOD

The plantation was made with the variety of The Best of Hungary engrafted on
apricot — tree, the planting distance was 4x5 m and the top was freely flattened. Eight
variants were taken into account, tables no.1, 2, and 3 placed in blocks at random, with 4
repetitions and 5 trees in a repetition.

! University of Oradea, The Faculty of Environment Protection
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The maintenance system of the soil was cultivated field, with autumn ploughing
and 3, 4 uses of the disk harrow during the vegetation period. The nitrogen, under the form
of the ammonium nitrate was applied in spring, while the phosphorus and potassium were
applied in autumn, by spreading it on the whole lot, except the variant no8, for which the
phosphorus and potassium were applied once at every 5 years. Observations were made
regarding the growing, fruit — bearing and premature death.

RESULTS AND DISCUSSIONS

The growing in thickness of the trunk is presented in table no.l. The data
presented point out the fact that for all the fertilized variants there are increases compared
to the most fertilized trees, increase between 2 and 18%. Analyzing the contribution of each
element to the increase, and having the average data for 10 years, it can be noticed that the
nitrogen in a dosing of 100 kg/ha s.a. brings a fertilization increase of 14%, when
phosphorus (P,0) is added the increase is 2% and when potassium (K,0) is added to both
of them, the increase is 65. The importance of the nitrogen is pointed out when it also is
applied in doses of 200 kg/ha s.a. obtaining an overfulfilment of growing between 8 and 18%.

As concerns the phosphorus and the potassium, table no.1 does not imply that
these would positively influence the thickening of the trunk. It can also be underlined the
diminishing of the trees grow older, and during the 8" — 10™ year of planting there could be
noticed a strong recovery of the trees on the lots which were not fertilized, while the trees
fertilized with NPK, the increase of the trunk thickening proves reduced values, situated
below the level of the witness.

This observation can be also made in the case of the fruit production which is
positively related to the trunk thickening.

Table no 2 shows that the trees started to bear fruit beginning with the third year
from planting and, even if the level of the crop is low, the differences between the fertilized
variant and the witness are obvious, with values statistically assured for the experiment.

Analyzing the production data on an average of 8§ years, it can be noticed that the
best results are obtained using the NjooPgK oo dosage of fertilizer, when the crop was 5,1
t/ha close results were obtained at the trees with a yearly application of the fertilization
formula NyyoPg or N200 yearly P40Kso0, applied every 5 years, which gave an average crop
of 4,6 t/ha apricots per year.

It should also be mentioned that the nitrogen is a dosing of 100 kg increased the
crop with 78 %, applied together with the phosphorus increased the growth to 113 % and all
the three elements together (N;ooPg0K09) had an effect of production increase with 121 %.

In cases of using the phosphorus and potassium in larger doses and at larger
periods of time (V) it should be noticed that this method proved to be better, raising the
production with almost a ton of fruit per hectare compared to the Vs variant which used the
same dose of NPK but every year. The superiority of this variant is more obvious, if we
take into account the easiness in fertilizing, work and fuel saving.

The premature death, a complex phenomenon which has partly been placed under
control up to now, was present at all the variants of the experiment. Table no.3 shows that
this phenomenon appears at the majority of them even during the first tree years from the
planting, whereas after 12 years being registered dried trees from 16,6% to 50%.

Even the trees which were not fertilized present 20,8% dried trees this percentage
appearing on the fifth year from the planting. Out of the three elements that were tried, the
one which proves a favourable action is the phosphorus; for the combination NPy there
are 16,6 % dead trees, while for the combination N200P,¢,K ¢ there are up to 20,8% death
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trees, the same percentage as the trees without fertilizers. The nitrogen doses (100 and 200
kg/ha) can encourage the drying of the apricot — tree with a higher percentage depending on
the age, and it can be noticed that, during the first 6 years, the trees die at a yearly rate of
2,95%, while during the 6™ and 12" year the rate drops to 1,56%.

CONCLUSIONS

Thickening of the trunk was influenced by the doses of NPK with increases
between 2 and 18%, the highest values being registered for the variants which were given
bigger doses of nitrogen. The fruit production was better at all the fertilized variants
compared to the witness, increases being registered between 78 and 121%. It should be
noticed that for the application of 100 kg of nitrogen, the production increased with 78%,
when using NjgPgo the production overfulflled the witness by 113% whereas the
application of potassium N;oPgKigy the increase was of 121%.The best crops were
obtained at the variants with the fertilizing levels of N;PgoKi9o and P4o0Kso applied every
5 years. The premature death is influenced by the doses of NPK, being increased at the
doses of nitrogen applied individually or in double dose.In order to diminish the effects of
premature death and to spread the apricot — tree growing it is necessary that during the first
10 years the gaps should be completed at a percentage of 3%.
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The diameter growth of the trunk at the apricot — tree (mm) under the

influence of certain doses of NPK

Table no.1
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Table no.2
The influence of certain doses of NPK upon the fruit production
(Oradea 1999 — 2008)
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Oradea (1999 — 2008)

Table no. 3
Premature death of the apricot — tree related to the chemical fertilization

Years of experimenting
1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Variant
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ABSTRACT

In the Republic of Moldova was accumulated a wide grapevine genofond, divers by
ecological, geographical origins and biological potential. Presented genotypes posed, separately or
combine in different degree, the characteristics: high quality and productivity, earliness, seedless
berry, resistance to winter conditions and diseases. Their utilization in breeding programs allowed
during the last 40 years homologation of about 30 varieties for table and wine grapes, including
seedless, with high resistance to abiotic and biotic unfavorable factors of environment.

Accumulation, evaluation, diversification of genetic resources, including the interchange of
biological material, application of modern biotechnologies, is a continuous process.

Because of large biodiversity of vegetal genetic resources the productivity in
agriculture increased significantly and during the last century this influence became
determinative for their progress. In viticulture, with the foundation of Ampelographic
collections, the process of mobilization, estimation, diversification and utilization of
biodiversity of grapevine genetic resources acquires a scientific basis and well-directed
orientation to solving the actual and perspective problems of viticulture.

The first Ampelographical collection in Basarabia was found in XIX century
nearby the Cetatea Albd and contained more than 300 cultivars, inclusive 85 old
autochthonous [1]. Late follows other collections, created near the divers didactic and
research institutions. More important collections, with significant impact on development
of viticulture in this region, are concerned to history and activity of all precursors of actual
institute that began with the foundation in 1910 of Experimental and Model Horticultural
Station in locality Costiujeni nearby the Chisinau. On the basis of collection of this station,
during the century was accumulated significant diversity of genotypes that determined the
development of viticulture and winemaking of republic.

In Ampelographic collection, found in 1956, was presented a significant amount of
V. vinifera varieties, stocks varieties, European-American hybrids, representative of other
species [2, 3]. On basis of these genotypes by 1980 were created some new cultivars, mainly
with the late or very late ripening. But in the assortment was absent the wide diversity of
varieties for table grapes with the various stage of full maturity, especially very early and
early, as well as seedless varieties were practically absent. The future efforts were oriented to
mobilization, evaluation and use of new grapevine resources for improvement this situation.

! Institutul Stiintifico-Practic de Horticulturi si Tehnologii Alimentare, Chisindu, Republica Moldova
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In this article are presented some data concerning the contribution of these resources in
amelioration of grapevine assortment in Republic of Moldova during the last 40 years.

MATERIAL AND METHODS

Grapevine Genofond, including Ampelographic collection and adjacent fields, is
situated on experimental plots of Research-and-Practical Institute for Horticulture and Food
technologies, situated on south part of Chisinau city on the area about 25 hectare. The areas
have south-east exposition with the slowly slope. The soils are mainly typical chernozem.
The texture of soils is sandy-argillaceous. Climacteric conditions correspond to viticulture
zone Codru of republic and is characterized by duration of vegetative period of 170-175
days, the sum of active temperatures is 2900-3100°C, average annual air temperature is 9,0-
9,6°C, annual sum of precipitation is 520-580 mm. The applied technological procedures
on experimental plots correspond to traditional ones for republic.

Description, evaluation of genotypes is according the general accepted
methodology [4, 5].

RESULTS AND DISCUTIONS

New Ampelographic collection was founded during 1981-1984 in basis of
previous collection and introduction of new resources. The continuous process of
identification and mobilization of genotypes, their diversification led to accumulation of
actual biodiversity of grapevine [3, 6]. The principles formulated during the mobilization of
new resources were oriented to localization of new sources of early and very early stage of
full maturity of berry, resistance to winter conditions, pest and diseases.

Thus were introduced genotypes from diverse viticulture centers, mainly from
Bulgaria, Romania, Hungary Germany, as well as from the republic of former USSR (in
special from Middle Asia). The fragment of this diversity destined for amelioration of
assortment for table grapes is presented in Table 1. Also the Genofond was completed with
the varieties for wine, inclusive Aromat de lasi, Cramposie selectionatd, Babeasca gri,
Miorita, Hibernal, Orion, Plevenska roza, Bianca, Cristal, Lakhedi mezes, Kunliani, that
correspond partially to formulated desire for quality, earliness, resistance. Analysis of data
confirms the presence of more than 30 genotypes with the satisfactory lignifications of
annual shoots at the beginning of September (about 50-70% from the length), that ensure a
good preparation for winter conditions. Many of selected genotypes have a high
appreciation at organoleptic degustations.

In general, during the last 30 years, were introduced about 900 genotypes, inclusive
about 30 with early stage of full maturity of berry, about 50 with advanced resistance to winter
conditions and diseases, as well as seedless genotypes, new clones of classical cultivars.

Also should be mentioned the contribution of presented grapevine genetic resources
in foundation, completion of Ampelographic collections in other viticulture regions,
particularly in Georgia (Tbilisi), Russia (Anapa, Novocherkask), Ukraine (Magarachi).

In basis of accumulated biodiversity were created and included in Register of plant
varieties recommended in production process wide variety of cultivars for the majority of
climacteric zones of Republic of Moldova [8]. Thus, the assortment for table grape was
completed with new created local and introduced varieties: Augustovski, Codreanca,
Prezentabil, Rannii Magaracia with early and medium stage of full maturity of berry;
Frumoasa alba, Guzun, Leana, Zolotistii ustoicivii, Moldova, Muscat de Bugec with mid
late and late stage of full maturity of berry.
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Table 1

Introduced genotypes destined for amelioration of assortment for table grapes

Name of Country of Note
genotype origin

Arcadia Ukraine early stage of full maturity of berry; large or very large, yellow
berry with firm flesh; medium susceptibility to winter
conditions and Botrytis cinerea

Kirghizchii Kirghizstan | early stage of full maturity of berry; large green-yellow berry

rannii with medium firm flesh; medium susceptibility to winter
conditions and diseases

Muscat timpuriu | Romania early stage of full maturity of berry; medium green-yellow

de Bucuresti berry with firm flesh, muscat flavour

Napoca Romania medium stage of full maturity of berry; dark red-violet berry
with firm flesh

V-25/20 Bulgaria early stage of full maturity of berry; large green-yellow berry
with firm flesh; low susceptibility to winter conditions and
diseases

Suvenir cernai Ukraine late stage of full maturity of berry; large blue-black berry with
medium firm flesh, specific flavor; medium susceptibility to
diseases

Timpuriu de Romania carly stage of full maturity of berry; medium green-yellow

Clyj berry with specific flavor

Xenia Romania late stage of full maturity of berry; medium — large green-
yellow berry

Ukrainka Ukraine early stage of full maturity of berry; medium-large rose berry
with medium firm flesh, muscat flavour; low susceptibility to
winter conditions and Botrytis cinerea

Seedless varieties

Cilina Romania medium stage of full maturity of berry; small rose berry with
medium firm flesh; medium susceptibility to winter conditions
and diseases

Centennial USA early stage of full maturity of berry; medium-large yellow

seedless berry with medium firm flesh, muscat flavour; medium
susceptibility to winter conditions and Botrytis cinerea

Flame seedless USA early stage of full maturity of berry; medium dark-rose berry
with medium firm flesh; medium susceptibility to winter
conditions and diseases

Himrod USA very early or early stage of full maturity of berry; small yellow
berry with medium firm flesh, specific flavor; low
susceptibility to winter conditions and diseases

Interlaken USA early stage of full maturity of berry; small yellow berry with
firm flesh, specific flavor; medium susceptibility to winter
conditions and diseases

Mecita Ukraine early stage of full maturity of berry; small-medium rose berry

with medium firm flesh; medium susceptibility to winter
conditions and diseases

For the first time in republic were created and homologated seedless varieties,
missed in autochthonous assortment. Traditional seedless varieties, introduced from other
viticulture zone, are not efficient in our production conditions [8]. Newly created seedless
varieties: Kismis lucistdi and Kigmis moldovenesc (sensible to winter conditions), Apiren
alb, Apiren roz, Apiren negru de Grozesti (for fresh consumption and technological
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processing, with advanced resistance to abiotic and biotic unfavorable conditions of
environment) were included in assortment. All new created varieties need a reduced
number of chemical treatments, so reducing the chemical pressure on environment, allows
application of energy-saving technologies.

Future utilization of accumulated biodiversity, improvement of assortment is
associated with the application of modern biotechnologies, inclusive application of embryo
rescue from seedless berries [9]. According the researches [10], distance hybrids DRX-Mj5
(with the participation of V.rotundifolia) have a very low susceptibility to Phylloxera
vastatrix on roots. The morphological and anatomical studies [11] of one fragment from
Genofond marked out some genotypes from Caucasus (Armenia, Severnii Ararati,
Rkatiteli, Mtvivane titeli), Middle Asia (Guzali-Kara, Kismis ciornii, Kismis krasnii
turkmenskii, Kirmizi kigmis), as well as old autochthonous varieties (Coarna neagra, Negru
de Causani, Feteasca neagra, Tata céaprii, Galbena) with potential resistance to drought.

CONCLUSIONS

1. Utilization of biodiversity of accumulated in Republic of Moldova grapevine
genetic resources allowed during the last 40 year creation and homologation of about 30
varieties for table and wine grapes, including seedless, with advanced resistance to abiotic
and biotic unfavorable factors of environment. New varieties need a reduced number of
chemical treatments, reduce the chemical pressure on environment, allows application of
energy-saving technologies.

2. Recently introduced genotypes, in special with high quality and productivity,
early stage of full maturity of berry, seedless, resistant to winter conditions, pests and diseases
are an important potential for future modernization of grapevine assortment. The role of
modern biotechnologies is decisive in acceleration and effectiveness of this process.
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ABSTRACT

Creation of seedless grapevine varieties for various utilization with high resistance to stressor
represent a new program for viticulture of region. Were created, homologated, patented seedless
varieties Apiren alb, Apiren roz and Apiren negru de Grozesti with grapes for fresh consumption and
industrial processing. Other genotypes are in process of homologation. It was confirmed the presence of
necessary characteristics for production of juice, compote, marinade, jam, raisins etc. The originality of
produces, reduced number of chemical treatments represent some of advantages for including such
genotypes as components of sustainable viticulture. The diversity of accumulated biological material
with seedless properties allows realization of new breeding programs.

INTRODUCTION

According the Situation Report for the world vitivinicultural sector [1], during the
last years the world production of fresh grapes is maintained at stable level and increased
by 26% between the end of the 1990s and the beginning of the 2000s. Production of fresh
grapes destined to consumption was estimated to 183,7 millions of quintals in 2005. At the
same time word production of raisins reached in 2005 12,4 millions of quintals.
Undoubtedly the contribution of seedless grapevine varieties in this production is decisive.
Following the intention to improve assortment for table grapes in Republic of Moldova,
large value is accorded to elaboration and diversification of seedless grape assortment.
Especially as in new conditions of agriculture management the contribution of seedless
varieties is important in diversification of products of technological processing of grapes,
and resistant varieties can be included as component of sustainable viticulture.

Old autochthonous assortment in Republic of Moldova don’t contain seedless
varieties, and industrial cultivation of traditional varieties from Middle East and Central
Asia, mainly adapted to warm region with long daylight hours, are not efficient in our
climacteric region, situated at the northern extremity of industrial viticulture [2]. In 70’s
years of the past century a breeding program was initiated in order to create a seedless
assortment adapted to our conditions. First created and homologated varieties Kismis
lucistli and Kismis moldovenesc have high quality, but are susceptible to unfavorable
factors of environment, mainly to winter conditions. Complex interspecific hybrids and V.

! Institutul Stiintifico-Practic de Horticulturi si Tehnologii Alimentare, Chisindu, Republica Moldova
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vinifera seedless varieties from Central Asia were used in breeding and created late hybrids
of third and fourth generations, Apiren alb, Apiren roz and Apiren negru de Grozesti, posed
relative or advanced resistance to winter conditions and disease and were homologated [3-
5]. In addition, some of these varieties were tested for technological processing and were
established the possibility for their utilization in production of must, juice, compotes,
marinade, jam, raisins and wine [6].

At the same time is necessary continuation of creation of new seedless varieties for
local assortment, especially with large bunch and berry, early stage of full maturity of
berries, resistant to winter conditions. Presence in Institute’s Collection of wide
biodiversity of seedless genotypes from diverse viticulture zone of the world is the basis for
this progress. Estimation of some of these genotypes are presented in the following.

MATERIAL AND METHODS

Were estimated seedless grapevine varieties growing on experimental plots of
Research-and-Practical Institute for Horticulture and Food Technologies (Table 1).

Table 1
Seedless grapevine varieties included in study
Name of genotype Country Year of Berry skin Berry Stage of
of origin | homolo- colour particular full
gation flavor maturity of
berry

Apiren alb” Moldova 2002 green-yellow none medium
Apiren negru de Grozesti”) Moldova 2005 blue-dark none medium
Apiren roz”) Moldova 2002 rose special medium
Apiren roz Basarabean’’ Moldova rose none medium
Apiren roz extratimpuriu’ Moldova rose special very early
Bessemeannii ghibrid V-6 Bulgaria green-yellow none late
Calina Romania rose none medium
Centennial seedless USA green-yellow | muscat medium
Flame seedless USA rose none early
Interlaken USA green-yellow | special very early
Kismis lucistii’) (m) Moldova 1992 rose muscat early
Mecita Ukraina rose none medium
Perlette USA green-yellow | none early
Ramdas USA green-yellow | special medium
Romulus (m) USA 2002 green-yellow | special medium
VIII-1-24 Moldova red-violet none mid late
X1-37-38 Moldova red-violet none late

*) — varieties have Variety Patent

For new created varieties Apiren roz Basarabean and Apiren roz extratimpuriu
files are prepared for homologation. Some of other varieties were introduced in collection
during the last 10 years. As reference varieties were taken homologated varieties Romulus
and Kismis lucistii. For studied genotypes were determined bunch and berry weight.
Productivity is estimated by coefficient of absolute and relative fertility (CFA=total number
of inflorescence / total number of fertile shoots; CFR= total number of inflorescence / total
number of developed shoots). Resistance to winter conditions is estimated by number of
lost buds after winter conditions. Also was determined sugar and total acid content in must,
carried out organoleptic evaluation.
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The applied technological procedures on experimental plots correspond to
traditional ones for republic. Description, evaluation of genotypes was effectuated
according the general accepted methodology [7]. Statistical treatment was performed with
Statistica 6.0 software.

RESULTS AND DISCUTIONS

According the bunch weight (Table 2, Figure 1), can be distinguished two group:
from low to medium (Apiren roz timpuriu, Ramdas, Interlaken, Apiren negru de Grozesti,
Apiren roz Basarabean and Romulus) and from medium to high weight.

Table 2
Agrotechnologic characters of estimated seedless varieties
(Experimental lots of ISPHTA, 2006-2008)
Name of genotype Bunch weight, | Weight of 100 Sugar CFA CFR
g berries, g content in
must, g/dm’

Apiren alb” 430,7 209,1 205,5 1,12 0,53
Apiren negru de Grozesti” 213,9 150,9 183,0 1,49 1,12
Apiren roz 3774 301,3 189,5 1,28 | 0,88
Apiren roz Basarabean’’ 269,0 150,1 195,5 1,30 | 0,76
Apiren roz extratimpuriu’’ 121,5 127,5 265,0 1,27 0,84
Bessemeannii ghibrid V-6 5173 450,0 189,5 1,29 0,67
Calina 3539 194,1 209,0 1,31 0,65
Centennial seedless 328,2 278,3 219,0 1,23 0,71
Flame seedless 382,2 203,2 224.0 1,16 0,62
Interlaken 159,6 159.4 240,5 1,40 0,81
Kismis lucistii’ (m) 315,0 306,6 201,5 1,38 0,67
Mecita 3474 214,2 198,0 1,30 0,59
Perlette 453,6 177,8 191,0 1,18 0,60
Ramdas 144,8 121,6 188,5 1,39 0,95
Romulus (m) 300,3 146,6 205,0 1,42 1,03
VIII-1-24 416,5 447.,6 195,0 1,23 0,63
XI1-37-38 811,7 4549 172,5 1,40 0,98
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Figure 1. Distribution of genotypes by average bunch weight and number of lost buds

CFA and CFR value denotes presence for all varieties at least of one or more that
one bunch on fertile shoot, as well as all shoots of Apiren negru de Grozesti and Romulus
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are fertile. Concerning the percent of lost buds after winter conditions (average for 4 years),
this value was less than 40% for all new created varieties. Smallest values was for Apiren
negru de Groszesti (12,7%) and Apiren roz extratimpuriu (17,4%). There are some varieties
with high accumulation of sugar, important for technological processing of berries:
Centennial seedless — 219,0 g/dm’, Interlaken — 240,5 g/dm’ and Apiren roz extratimpuriu -
265,0 g/dm’. Application of modern biotechnologies [8, 9] allowed creation, inclusive
launch on market, of new seedless varieties with large bunch and berry, but sensible to our
winter conditions: Down seedless, Summer royal, Summer muscat, White seedless,
Monukka. The program of creation of initial biological material, i.e. pre-breeding program,
based on these two groups: sensible with large bunch and berry and resistant with medium
berry is in process of development [10].

CONCLUSIONS

1. The grapevine assortment in Republic of Moldova is completed with new
seedless varieties with advanced resistance to unfavorable factors of environment.

2. Presence of seedless grapevine genotypes whit large diversity of characters:
large, attractive bunch and berry, high quality, advanced resistance to winter conditions
allow initiation of pre-breeding programs, as source and basis for future breeding programs.
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ABSTRACT

Through the internal surface of the product, that is liable to effervescence, we understand
the entire gamma of suspensions which determines the grape must disorder.

On these suspensions, we can put many levens and having the possibility to benefit by a
mobile support, they will develop a powerful action of effervescence. On the basis of these finding, 1
explained why the dirty must fermentate with a higher speed than those that were liable to the
decanting action.

INTRODUCTION

The internal surface of the product undergoing fermentation means the whole
range of suspension determining the cloudiness of wine.

On these suspensions may be settled a large number of yeasts that having the
opportunity to benefit from a mobile support will carry a strong fermentative action.

Based on this finding we could explain why cloudy musts ferment with a higher
speed than those that have undergone clarification.

MATERIAL AND METHOD

In order to be able to study the action of the internal surface of the substratum
subjected to fermentation on vital - metabolic processes of growth and reproduction of
yeasts we used an Italian Riesling grape must with an initial sugar concentration of 196 g /
1, which we monitored in five versions: V1 — unclarified; V2-V5- clarified using different
methods such as: addition of bentonite and SO,, remain at a low temperature of 4° C for 8
hours; filtration through SKS plates or powder administration of diatoms.

! Universitatea din Craiova, Facultatea de Horticultura
2 Doctorand Universitatea din Craiova
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RESULTS OBTAINED

Following the experiments carried out regarding the internal surface of the product
undergoing fermentation on vital - metabolic processes of growth and reproduction of
yeasts we have observed the following (table 1) :

Table 1
Version Starting in Duration of | Obtained Sugar
fermentation | fermentation alcohol remained
after....hours vol% unfermented
V| — non-clarified 4 14 11,52 Traces
must 60 mg SO,/1
V, —must clarified 24 20 11,23 5

after 8 hours,
clarification 1 g/l
bentonite and 200mg
SO,/1

V3 — must clarified 36 25 11,23 5
after 8 hours of
remaining at 4°C; 60
mg SO,/1

V4 — must clarified 38 26 11,23 5
after 8 hours of
remaining at 4°C, then
filtered through SKS
plates; 60 mg SO,/1
Vs - must clarified 20 20 11,35 3
after 8 hours of
remaining at 4°C, then
filtered through SKS
plates; administered
0,5 g/l diatoms, 60 mg
SO,/1

In the case of unclarified must (V1), the yeasts go rapidly in fermentation (after 4
hours), process that lasts only 14 days, the yeasts metabolize all the sugar available and the
final alcoholic degree acquired by the must is good (11,52 vol%).

The only problem was the dosage of SO2 used; we chose a dose of 60 mg SO2 /L,
so we frame into the dose allowed (50 — 200 mg/1).

We considered this evidence to be a witness and we have related all the other data
obtained to the values obtained for V1 version.

In the case of V2 version we have applied to the must for clarification a dose of
200 mg SO2 / L and 1 g/ 1 bentonite (compound responsible for the removal of protein
residues). At this rate the yeasts needed 24 hours to enter the fermentation (due to the
antiseptic action of SO2), and the process lasted for 20 days. Final alcoholic degree
acquired was close to that evidence witness
11,23 vol% alcohol.
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For V; version — we used for clarification 60 mg SO,/ but also the effect of low
temperatures (4° C). The yeasts entered the fermentation with difficulty (temperature of 4°
C inhibits the multiplication process) and needed 25 days to metabolize the substratum. In
this case also the final alcohol acquired was of 11,23 vol%.

For V, version — we used a procedure of cooling to 4° C followed by the energetic
filtration through SKS plates after which we applied a dose of 60 mg SO,/l. The yeasts
entered the fermentation with difficulty only after 38 days and it took them 26 days to
finish the fermentative process. Nevertheless, the final alcoholic degree acquired was in
this case also of 11,23 vol%.

The last version (Vs) regarded the yeasts conduct when for clarification we used a
combined method of cooling, filtering, additon of SO2, but also powder added diatoms.
Data obtained in this case were significantly better, the yeasts entered into fermentation
after 20 hours and it took them 200 days to finish fermentative process. Alcoholic degree
was slightly higher (11.35 vol%) than previous versions.

CONCLUSIONS

- Clarification of musts leads to significant delays in starting the fermentation

- Internal surface of the substratum affects the period of time needed by the
yeasts to metabolize the available sugar.

- Using the powder of diatoms in the process of clarification proved to be the
best method because the results were similar to those of V; version
(unclarified must).
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ABSTRACT

Direct producer hybrids are vine results from crossing and recrossing noble wines with
different species of wild wines, usually American in order to achieve some types (varieties) that are
producing, and in the same time, are resistant to phylloxera and cryptogrammic diseases.

Vine hybrids can be natural or artificial, as the crossing was made naturally or by human
intervention.

Before phylloxera botanical forms in which global wine flora presents it, are mostly hybrid
forms. Many vine varieties, especially those planted by human, as noble species, aren’t usually pure
botanic units, but products resulted from hybridization made by natural factors or variations born of
total or partial eterogen.

INTRODUCTION

The instability of the microscopic characters and the frequency of gross mutations
in our wines testify and this points that the chromosomal nature of most varieties of vine is
constitutionally unstable, heterogeneous and unable to transmit to its descendents the
complex characters through seed, in order to give us a pure line.

Natural hybrids have a past of hundreds and thousands of years, unlike there,
artificial hybrids have a relatively recent origin.

Material and methods

We are interested in American producer hybrids especially French-American ones
called direct hybrids because they can be grown on their own roots to phylloxera and they
must be grafted onto rootstocks that meets the quality and grown as such.

Direct producer hybrids have come to the fore after the emergence of phylloxera in
Europe, as a simple attempt to restore the wines that were destroyed with hybrids brought
from America.

Since this goal was not possible, given the poor quality of the grape harvest and
the lack of resistance of these hybrids to cryptogrammic diseases, we have consulted the
data contained in the Record of wines from Romania and the Statistical data accumulated
over time, reflecting that for our contntry the direct producer hybrids represent a true
scourge for the Romanian winemaking, putting it in a very delicate situation to the world
winemaking and this could weak the reputation it has earned over time. Romania is well

! University of Craiova
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known as one of the countries that have the oldest wine making and with a strong
reputation in producing white, aromatic and red wines.

RESULTS AND DISCUSSIONS

I. The factors that improve the spread of direct producer hybrids in the culture
The insertion of direct producer hybrids in the culture is difficult to suppose that could be
conceived outside the framework of phylloxera problem, although in the fight with diseases
and pests of the cultivated plants, primarily the highest hopes are directed to hybridization.

It is understandable that even if phylloxera had not occurred the hybridization

system could remain untried for indirect combat of cryptogam diseases in vines. These
hybridizations could remain exclusively rooted in noble. The panic produced among the
momentary lack of certain solutions for the restoration of vineyards, unknowing the defects
discovered later at the direct producer hybrids, the distrust in the effectiveness of combat,
means with phylloxera, the growers year that they will not be able to apply those methods —
is the complex of causes, which has forced the winemakers to take the first step in
accepting direct producer hybrids culture instead direct producer hybrids, other types of
factors have prompted their expansion such as:

1. The fight against the cryptogamic diseases:

2. The aggressive advertising, which was among direct producer hybrids by the
nursery and the vine traders, in order to ensure a win as easily and as highly
possible;

3. The possibility to prepare and to put in trade the red wines, that were so
appreciated before disqualified by them;

4. Any innovations coming from abroad are easily accepted in our country;

5. Lower costs for setting up a holding of direct producer hybrids to that of noble
vines grafted onto root stock;

6. The extension of the vineyards in the plain, where the lack of native and
skilled winemakers in facilitating the propagation of direct producer hybrids;

7. The new appropriation tendency (the Agrarian Reform Law in 1921) of setting
the received Cost (the stability of proprieties was more assured to us than the
one agriculture properties);

8. The lack of refined tastes of consumers, which very often lead to price parity
between noble wines and wines direct producer hybrids;

9. The lack of a strict control of the nursery and the wine traders;

10. The high price of grafted wines;

11. The forging of the wines, for which the products of direct producer hybrids
have been searched by traders as low priced raw material, purchased and put
to discoloration operations taste, etc, and then released for consumption,
giving unexpected earnings;

12. The positive attitude and sometimes undecided or equivocal of our specialists
towards direct producer hybrids;

13. The effects of the expansion into the culture of direct producer hybrids.

II. The expansion of direct producer hybrids in our country was made so fast, that

for many specialists was a little alarming and partial phenomenon

On one side the rise of the vineyards on which were planted direct producer
hybrids has had, as primarily effect, a reverse of numerical ratio between them and on the
other side the vineyards planted with grafted vines. In 1929 from 29 major wine-growing
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districts of the contry, only in 9 of them the surface of grafted wines is bigger than the
ones of direct producer hybrids, and in the other 20 districts, the vines planted with direct
producer hybrids beat the surface of grafted vines (46,03% Noble vines towards grafted
vines, when it comes of young plantations. The farm that this rated multiplication of direct
producer hybrids by a continues curse worsening of viticulture in Romania, however,
registering a certain improvement in the period 1975-1999 (Tab. 1).

The report of the areas occupied with grafted plantations, on their own roots and
direct producer hybrids in Romania (ha)
(After Statistical Year book of Romania and the Ministry of Agriculture)

Tab. 1
Year | Total vine area | Vines on own roots | Grafted vines Direct prg\gﬁzzr hybrids
1880 137176 137176 - -
1909 73977 63224 10753 -
1914 71467 39992 31475 -
1924 210034 105086 104948 -
1927 239865 38222 107892 93751
1933 273195 27254 105626 140315
1937 365429 26118 120590 218721
1948 220000 - 123200 96800
1955 228200 - 115400 112800
1965 207700 - 100300 107400
1975 295700 - 180500 115200
1980 259100 - 166300 92800
1990 223700 - 161100 62600
1995 212850 - 102800 110000
2001 244400 - 122300 122100
2007 189700 - 98100 91600

The beginning was made by totally compromising red wines that in a few years
after the appearance of hybrids, they have last their centuries / old reputation from being
almost impolitely removed from commerce. The will know species as: Rara neagra, Seina,
Negru vartos, Feteasca neagra. Today are almost forgotten (G. Constantinescu, 1932).

It tack a long time (cca. 40 years) until consumers, have revalued red wines (not
local varieties) and have given them a prominent place, where they were placed by the past
through multimillenary assessments (Aurel Popa, 2008).

After the devaluation of wines it followed the degeneration of the consumer’s
tastes. The invasion of vines by direct producer hybrids through the places of
consummation and even more, the fluctuation of those wines had the talent to confuse the
public, because it didn’t have anymore an orientation source.

Well qualified wines between 1930-1950 are sought less and less, their oldness is
not any longer convenient, because the price differences towards the current wines are to
law in order to cover all expenses that requires conservation.

The old situation when the wine was leading the consumers tastes and the skills
gained in time is now dislocated, so that in this period even the mart skilled traders are had
by the torrent of improper tastes and forced to follow them.
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But the harm doesn’t stop here. The overproduction came along with the most
intensive wine falsification (1935-1948). Both are a results direct producer hybrids
extension.

“The wave of red juice that flows in the felt below the fact of the plain peasant,
from direct producer grapes on one side and the chemical tricks charged in tavern and
restaurant cellars on the other hand, have made from Romanian the fourth vine country
from the world and to be made unable to send abroad some wagons of wine or what is more
sad, not to offer consumers an absolutely natural, hygienic and healthy country wine. And
in the some time the native winemakers are groaning under the arises weight, was austerity
is redoubled by the problem of direct producer hybrids and vineyards with famous
historical existence is threatened (I.C.Teodorescu, 1928).

The determined intervention of the researchers (I.C.Teodorescu, 1930) sprang
from the great care they had for the national vineyards, has made the Law for detaining the
plantations of vines with direct producer hybrids to be vested by the Assembly of Deputies
of the meeting of fume the 4™ 1930, promulgated by the High Legal Decree no.2345 of
June, the 26" 1930 and published in the Journal nr. 141, P.I. on 28" of June 1930.

It is estimated correctly that our country, particularly with its favorable climatic
conditions for the culture of noble vines, with its urgent needs to fit among wine exporting
states, it is shown to be the least hospitable to direct producer hybrids.

Only after the World War II, especially after 1970, the areas planted with direct
producer hybrids have started to fail to prevail, as a result of state interventions to
rehabilitate Romanian viticulture and to include Romania among the countries exporting
quality wines.

We record a new explosion in areas under direct producer hybrids after 1990
(Tab.2), as a result of private property reconstruction also in viticulture.

The measures taken by the Romanian state for accession to the European
Community, and particularly after the accession to this Community, led to radical changes
in Romanian viticulture. Areas with direct producer hybrids are restricted (Tab.3) and
modern holdings with high profitability appear.

There are still large areas occupied by the direct producer hybrids producers
which, although it prohibited the sale, for consumption is consumed (it is the subject to
domestic consumption and also to the free trade that doesn’t subject to legal regulations).
As a result, quality viticulture suffers, and its domestic consumption is reduced by at least
45-50% (Tab.2).

II. The prohibition and abolition necessity of the culture of direct producer
hybrids in viticulture

Observations, systematic studies made over the last 100 years in all major
viticultural countries, but also in Romania, led strongly to the conclusion that the direct
producer hybrids should be limited in culture and even liquidated because they don’t
provide quality wines (including direct producer hybrids of the new generation).

The biggest shortcoming of the direct producer hybrids is the inferiority of their
products in terms of quality. Foxed grassy taste, specific to all direct producer hybrids is
even more pronounced as they have sufficient resistance to phylloxera and cryptogamic
diseases.

The fox’s taste of direct producer hybrids in our country is much more pronounced
due to weather conditions. This taste is the affect of the malvinas content (diglicozidul de
malvidina) that is high in the case of direct producer hybrids grapes.
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The difference in quality between direct producer hybrids and noble vines is
enormous, since in France nobody, until now, has dared to say a single word of plea for
hybrids for the famous wine regions as: Burgundy, Champagne, and Bordeaux.

The French cult for the assortment of these vineyards stands as the Chinese wall
against the hybrids (Nicolae Constantinov, 1932), Romania, where direct producer hybrids
haven’t reached the areas with great quality vocations, but remained in the lowland areas.

Another defect of direct producer hybrids refers to the degeneration of varieties,
which was demonstrated by the most advocate and valuable hybridofils.

After only 8 years SEIBL 1020, considerate the king of direct producer hybrids
ceases its intensity the immunity against cryptogamic diseases, the regular production.

Grapes of direct producer hybrids provide a small percentage of must; beans have
a larger number of seeds the grains skin thickness is exaggerated, mature beans shook
slightly from the stem.

As a consequence of the high percentage of grain skin, the wines have a high
content of methyl alcohol product with negative influences on the optic nerve.

Acidity of must and wine from many direct producers, in particular the blood of
Rupestris hybrids is very low, which makes the color maintenance and the wine aging very
difficult.

Direct producer hybrids resistance to phylloxera is so weak that we can not
cultivate them safely if they aren’t grafted.

The resistance to cryptogamic diseases is sufficient to ordinary varieties, but
totally insufficient to the better varieties.

The resistance to frost is also insufficient so creating direct producer hybrids in
order to save the vines from phylloxera attack and cryptogamic diseases resulted in a
notable failure.

CONCLUSIONS

1. After a century we are fully convinced that the direct producer hybrids
remain in the history of Romanian and European viticulture as sad memory
pages;

2. Now in the world is an overproduction of quality wines for the ones of
domestic consumption is difficult to find a place on the market. Of course it’s
about the wines that are resulted from noble vines;

3. Keeping wine consumption at high rates, compared to other competing
products (beer, distilled beverages, etc) can be achieved only with high
quality wines;

4. For Romanian viticulture to earn the prominent place it deserves we have to
forbid and then, to liquidate the direct producer hybrids from the culture;

5. Prohibition and then liquidation of direct producer hybrids from the culture,
must be supported by state regulations and incentives for noble vines growers
(different taxes, subsidies rooted planting material of noble and preparation
of the soil for planting noble vines, establishing a strict control on direct
producer hybrids wines transabilite.

6. Providing until liquidation a direct producer hybrids wine value through
industrialization (vinegar, distillation, etc).

7. The producers of quality wines from noble varieties should provide,
especially for domestic consumption, affordable wines.
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The areas and production development in viticulture 1990-2007

Tab. 2
No | Specification UM 1990 1991 1992 1993 1994 1995 1996 1997
1 | Vines per Mii 223.7 2253 2354 | 245 246.9 248.8 251.8 251.7
harvest ha
Kg/ha | 4266 37766 | 3846 | 5466 4183 5281 5685 4684
Mii 954 848.5 905.4 | 1339.2 1032.7 | 1313.9 | 14314 | 1179
to
2 | Noble vines Mii 161.1 159.3 161.5 | 158.9 149.7 146 141.8 137.7
per harvest ha
Kg/ha | 4402 4012 3934 | 5735 3912 5766 6273 5074
Mii 709.1 639.2 6354 | 911.3 585.7 | 841.8 889.5 698.7
to
3 | Noble vines Mii 1352 136.1 139 135.7 127.5 123.2 119.9 117.9
for wine ha
Kg/ha | 4282 3887 3829 | 5664 3919 5695 6169 4928
Mii 579 529 532.3 | 768.6 499.7 701.6 739.7 581
to
4 | Vines for Mii 259 23.2 22.5 23.2 22.2 22.8 219 19.8
grape ha
consumption | Kg/ha | 5023 4750 4582 | 6150 3963 6150 6840 5945
Mii 130.1 110.2 103.1 | 142.7 88 140.2 149.8 117.7
to
5 | Hybride Mii 62.6 66 73.9 86.1 97.2 102.8 110 114
vines per ha
harvest Kg/ha | 3912 3171 3653 | 4970 4599 4592 4926 4213
Mii 244.9 209.3 270 427.9 447 472.1 541.9 480.3
to
6 | Total wine Mii 5887 5925 6140 | 6231 6335 6721 7600 6690
production hl
No | Specification | UM 2000 2001 2002 | 2003 2004 2005 2006 2007
1 | Vines per Mii 247.5 244.4 233.1 | 223.1 191.8 190.5 189.7 188.6
harvest ha
Kg/ha | 5213 4568 4599 | 4802 5529 2530 5015 5954
Mii 1290.3 | 1116.5 | 1072 1071.2 1060.5 | 482.1 951.1 1122.9
to
2 | Noble vines Mii 128.5 122.3 116.6 | 111.9 102.8 98.1 98.1 96.2
per harvest ha
Kg/ha | 5968 4991 5214 | 4876 6209 2762 5619 8102
Mii 766.9 610.3 608 545.4 638.3 271 551.3 779.4
to
3 | Noble vines Mii 110.8 105.7 101.5 | 98.4 89.4 85.3 85.5 84.7
for wine ha
Kg/ha | 5857 4896 5074 | 4883 6050 2716 5664 8245
Mii 649 517.5 515 480.5 541 231.7 484.3 698.4
to
4 | Vines for Mii 17.7 16.6 15.1 13.5 134 12.8 12.6 11.5
grape ha
consumption | Kg/ha | 6661 5590 6159 | 4801 7260 3070 5317 7043
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Mii 117.9 92.8 93 64.9 97.3 39.3 67 81
to
5 | Hybride Mii 119 122.1 116.5 | 111.2 89 92.4 91.6 92.4
vines per ha
harvest Kg/ha | 4398 4147 3983 | 4727 4744 2284 4364 3717
Mii 5234 506.2 464 525.8 42222 | 211.1 399.8 343.5
to
6 | Total wine Mii 5453 5090 5461 5555 6166 2602 5014 5289
production hl
The hybride vine area per harvest and the grape production in 2007
Tab. 3
Hybrids From From
vine area . Interspecific | From which | Vobidden .
No. Area which X . which
per harvest - . hybrids white HPD .
ha white white
1 Alba 528.00 368.00 0.00 0.00 528.00 368.00
2 Arad 223.00 173.00 223.00 173.00 0.00 0.00
3 Arges 255.18 133.00 23.44 23.44 231.00 110.00
4 Bacau 3450.00 2765.00 20.00 15.00 3430.00 2750.00
5 Bihor 1480 525.00 53.00 15.00 1427.00 510.00
6 Bistrita 272.00 272.00 252.00 252.00 20.00 20.00
7 Botosani 1608.003.00 | 1608.00 1070.00 1070.00 538.00 538.00
8 Brasov 3797.97 0.00 0.00 0.00 3.00 0.00
9 Braila 6183.00 133.19 3797.97 133.00 0.00 0.00
10 Buzau 206.00 340.00 6183.00 340.00 0.00 0.00
11 Caras Severin | 3785.20 110.00 0.00 0.00 206.00 110.00
12 Calarasi 38.00 900.00 3785.20 900.00 0.00 0.00
13 Cluj Napoca 1219.00 10.00 38.00 10.00 0.00 0.00
14 Constanta 302.00 0.00 1219.00 0.00 0.00 0.00
15 Dambovita 8493.00 56.00 287.00 54.00 15.00 2.00
16 Dolj 6777.00 2488.00 8281.00 2325.00 212.00 163.00
17 Galati 3550.00 1807.00 5694.00 952.00 1083.00 882.00
18 Giurgiu 3856.00 0.00 3550.00 0.00 0.00 0.00
19 Gorj 35.00 2653.00 0.00 0.00 3856.00 2653.00
20 Harghita 7.00 25.00 7.00 7.00 28.00 18.00
21 Hunedoara 4114.00 0.00 7.00 0.00 0.00 0.00
22 lalomita 4193.71 454.00 4114.00 454.00 0.00 0.00
23 lasi 1486.00 3273.00 1550.00 1165.00 2643.00 2108.00
24 Ilfov 242.00 0.00 575.00 0.00 911.00 0.00
25 Maramures 3891.00 13.00 0.00 0.00 242.00 13.00
26 Mehedinti 273.00 707.00 3771.00 683.00 120.00 24.00
27 Mures 547.00 193.00 0.00 0.00 273.00 193.00
28 Neamt 5332.00 547.00 0.00 0.00 547.00 547.00
29 Olt 1058.00 1800.00 5332.00 1800.00 0.00 0.00
30 Prahova 3314.00 520.00 1058.00 520.00 0.00 0.00
31 Satu Mare 1695.00 2100.00 2500.00 1800.00 814.00 300.00
32 Salaj 325.00 892.00 174.00 174.00 1524.00 718.00
33 Sibiu 7183.00 325.00 0.00 0.00 325.00 325.00
34 Teleorman 140.00 0.00 7183.00 0.00 0.00 0.00
35 Timis 2231.00 60.00 140.00 60.00 0.00 0.00
36 Tulcea 6956.00 1090.00 2231.00 1090.00 0.00 0.00
37 Vaslui 1683.00 3329.00 164.00 15.00 6792.00 3314.00
38 Valcea 2756.00 0.00 0.00 0.00 1683.00 0.00
39 Vrancea 7.00 1024.00 2756.00 1024.00 0.00 0.00
40 Mun.Bucuresti 2.00 7.00 2.00 0.00 0.00
Total 93495.06 30695.63 66045.61 15029.63 27449.45 15666.00
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No. Area Total products \5;?:}11 Interspf:ciﬁc Intersp;ciﬁc Vobidden :/;1?2?1

t . hybrids hybrids HPD .
white white

1 Alba 1948.00 1358.00 0.00 0.00 1948.00 1358.00

2 Arad 1144.00 887.00 114.00 887.00 0.00 0.00

3 Arges 950.00 510.00 103.00 103.00 847.00 407.00

4 Bacau 16417.00 13396.00 95.00 78.00 16322.00 13318.00

5 Bihor 8140.00 2871.00 320.00 81.00 7820.00 2790.00

6 Bistrita 816.00 816.00 756.00 756.00 60.00 60.00

7 Botosani 7268.00 7268.00 4909.00 4909.00 2359.00 2359.00

8 Brasov 1.00 0.00 0.00 0.00 1.00 0.00

9 Braila 15192.00 533.00 15192.00 533.00 0.00 0.00

10 Buzau 21640.00 1190.00 21640.00 1190.00 0.00 0.00

11 Caras Severin | 614.00 314.00 0.00 0.00 614.00 314.00

12 Calarasi 10345.00 2168.00 10345.00 2168.00 0.00 0.00

13 Cluj Napoca 134.00 35.00 134.00 35.00 0.00 0.00

14 Constanta 1852.00 0.00 1852.00 0.00 0.00 0.00

15 Dambovita 1669.00 309.00 1586.00 298.00 83.00 11.00

16 Dolj 30518.00 7517.00 29755.00 6932.00 763.00 585.00

17 Galati 28102.00 7686.00 23987.00 4864.00 4115.00 2822.00

18 Giurgiu 15017.00 0.00 15017.00 0.00 0.00 0.00

19 Gorj 14601.00 10045.00 0.00 0.00 14601.00 10045.00

20 Harghita 139.00 99.00 28.00 28.00 111.00 71.00

21 Hunedoara 60.00 0.00 60.00 0.00 0.00 0.00

22 Talomita 9269.00 1020.00 9269.00 1020.00 0.00 0.00

23 lasi 14526.00 11337.00 5368.00 4035.00 9157.00 7302.00

24 Tlfov 4432.00 0.00 1715.00 0.00 2717.00 0.00

25 Maramures 573.00 26.00 0.00 0.00 573.00 87.00

26 Mehedinti 13992.00 2545.00 13575.00 2458.00 417.00 780.00

27 Mures 1098.00 780.00 0.00 0.00 1098.00 3180.00

28 Neamt 3180.00 3180.00 0.00 0.00 3180.00 0.00

29 Olt 20824.00 7029.00 20824.00 7029.00 0.00 0.00

30 Prahova 4623.00 2272.00 4623.00 2272.00 0.00 360.00

31 Satu Mare 3976.00 2520.00 3000.00 2160.00 976.00 3446.00

32 Salaj 8119.00 4264.00 818.00 818.00 7301.00 1520.00

33 Sibiu 1520.00 1520.00 0.00 0.00 1520.00 0.00

34 Teleorman 9097.00 0.00 9097.00 0.00 0.00 0.00

35 Timis 336.00 144.00 336.00 144.00 0.00 0.00

36 Tulcea 7082.00 3283.00 7082.00 3283.00 0.00 17232.00

37 Vaslui 36315.00 17310.00 820.00 78.00 35495.00 0.00

38 Valcea 12768.00 0.00 0.00 0.00 12768.00 0.00

39 Vrancea 16536.00 6144.00 16536.00 6144.00 0.00 0.00

40 Mun.Bucuresti | 17.00 4.00 17.00 4.00 0.00 0.00

Total 344850.00 120380.30 220003.80 52307.30 124846.20 | 68073.00
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ABSTRACT

The quality of water used in the production of bread and bakery products must be drinking
water quality. This property is ensured through compliance with quality parameters, which are
microbiological and physical-chemical. To determine the microbiological quality of water from
various sources, used by bakery units industry in Dolj County, have taken 50 samples of water from
units located in rural and urban area. Analysis of the laboratory results indicated that the
microbiological quality of water is not totally respected, 66.66 percentage of private water sources
(wells) situated in rural areas had an improper microbiological quality. Unfortunately, it is used in
food industry without an appropriate treatment. Water quality has an impact on food quality and
safety, which is transferred on finished product. Also it can be concluded that water, in generally,
suffers a deterioration of its quality, especially from the microbiological point of view.

INTRODUCTION

Food producers and processors require a framework based upon sound science
that permits them to assess the potential for optimizing water use and to determine the
potential impact of using different levels of water quality on their businesses. The
availability of adequate freshwater resources, in both quantity and quality, is vital to food
safety and production. It plays an important role in bakery industry as an ingredient and
hygiene aid. The food industry must address the future trends relating to this resource and
move towards increasing efficiency in water use. Improper use of water from the potability
viewpoint may prejudice by chemical and/or microbiological contamination. Thus,
regarding the water use by units of bakery, a distinction must be made between safety
aspects and quality aspects. Water quality is situated at the crossing between the two
features which equally contribute to the product’s quality, but especially to its safety. The
third edition of the WHO Guidelines for drinking water quality set microbial and chemical
quality targets for potable water and which are updated annually.

MATERIALS AND METHOD

To determine the microbiological parameters of the water used in the bread and
bakery industry in Dolj County, it was taken samples of water from the different water
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% Sanitary Veterinary and Food Safety Direction

93



sources used by various bakeries from Dolj County. The water samples were taken from
both, rural and urban area. These samples were monitored by the Department of Food
Safety of Sanitary Veterinary and Food Safety Division, Dolj County, and executed at the
corresponding laboratory. The Sanitary Veterinary Laboratory of Dolj County is in the full
process of accreditation and uses to determine the microbiological parameters of water the
specifications stipulated by Law no. 458/2002 of the quality of drinking water. Thus, for
determinations of microbiological parameters, like the presence of E. coli in water (ISO
9308-1:2004) the method performed was membrane filtration, followed by anaerobic
incubation on agar m-PC at 44°C + 1°C, for 21 + 3 hours. Colonies are opaque-yellow that
turns in pink or red after exposure to fumes of ammonium hydroxide for 20-30 seconds. For
the enumeration of culturable micro-organisms- colony count by inoculation in a nutrient
agar culture medium, according with ISO 6222:2004. This European Standard specifies a
method for the enumeration of culturable micro-organisms in water by counting the
colonies formed in a nutrient agar culture medium after aerobic incubation al 36° C and 22°
C. Inoculation was made by mixing with a specified medium in Petri dishes, measured
volumes of the samples or dilutions of the sample. Incubation of one set of plates was made
at 36" C for 44 h, and another set at 22 ° C for 68 h. The plates were examined as soon as
they are removed from incubators [3]. Calculation of the number of colony-forming units
(cfu) per milliliter of the sample from the number of colonies formed in the medium. The
method is intended to measure the operational efficiency of the treatment process of public
drinking water supplies and for general application to all types of water. It is particularly
applicable to the examination of water intended for human consumption.

Currently, water in the food industry is often classified as either potable or
nonpotable, with most legislation simply requiring the use of potable water with little
consideration of the application. It would seem logical to modify this classification to
include a category that considers “suitability for intended use” to allow for the use of water
of appropriate quality for a particular application. However, determining suitability for
intended use needs to be based on accepted risk assessment criteria for chemical and
microbiological hazards, and to be compatible with HACCP principles.

Table 1
Microbiological quality of water used in bakery industry

Nr. Crt. Total number of water samples from different sources (50 samples)
1. Private supply — samples from Public supply — samples from urban
rural area area
2. 18 32
3. Results: Results:
4. Proper samples | Improper samples | Proper samples | Impropersamples
5. 6 12 31 1
Percentage (33,33 %) (66,66 %) (96,8 %) (3,125 %)

RESULTS AND DISCUSSION

The three main sources of water for the food industry are treated municipal supply,
ground water and surface water. Two of the most significant microbiological safety hazards
are contamination of source water and of supply systems subsequent to treatment, by
sewage and animal manure. This is usually detected by the presence of E. coli, which is
also used as a mean of checking the quality of the final water.
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The amount of water used in the preparation of the dough depends on the dough
consistency of leaven, a very important parameter. The leaven consistency has influence on
the rate processes of the dough and, consequently, of the quality of bread. It is estimated
that most defective bread consistency errors are due to the dough and its phases.
The amount of water used in the preparation of the dough depends on the quality and
moisture extraction flour and quality of the ingredients from dough

From the physical-chemical point of view, the hardness of water has an important
role. Salts of calcium and magnesium form this hardness, which has a positive action in
terms of weak gluten. It is preferable to use medium hardness water (5-10 degrees
hardness) but also with high hardness (10-20 degrees hardness) (1). The very high hardness
(above 20 degrees) has a negative impact for the quality of dough, in this case it is
recommended the use of treated water, by decalcification.

In terms of microbiological quality, water should be devoid of microorganisms,
parasites or substances which by number or its concentration may be a potential hazard to
human health. Microbiological parameters are represented by the number of colonies at
37°C (20 colonies/ml), enterococcus (Streptococcus faecali/100 ml) and Escherichia coli
(0/1000 ml). Increasingly wide range of the assortments of bakery and bread improved the
image of these kinds of products in the daily diet. Whatever would be the choice, bread
manufacture involves the same raw materials: flour, water, yeast and salt. Determinations
of raw and auxiliary materials are designed to obtain ownership of dough rheological
optimal composition to the finished product. Water is a major component of bread dough,
participating in their production by hydration of flour particles, especially the gluten
proteins (1). According to the Law no. 458/2002 of the quality of drinking water, the water
used in food processing for the manufacture, preservation or marketing of products for
human consumption must have the quality of drinking water.

The “potability” of water, or requirement for drinking water quality, is normally
encompassed in legislation covering critical chemical, physical and microbiological
standards, although there can be significant variations in the number and levels of chemical
parameters. Most do not have specific values associated with pathogens and rely on the
principle of indicator organisms, particularly E. coli. It is also important to be aware of the
basis for a particular standard, as not all standards are health-based and there may political
or technical considerations. WHO has also introduced the concept of Water Safety Plans
(WSPs), which are adapted from HACCP and require that the hazards are identified and the
appropriate barriers are put in place to ameliorate the risks (4). In the case of microbial
contaminants, the reliance on indicator organisms does not provide a mean of ensuring the
safety of a water supply since pathogens, such as Cryptosporidium, may still be present in
the absence of indicators if the final barrier, often chlorine, is insufficient to kill the oocysts

).
CONCLUSIONS

Water resources, particularly those in groundwater aquiferous present a greater
risk of pollution. This risk is converted into direct consequence of only being used as
sources of drinking water. Phreatic pollution is an acute phenomenon, which is continuous
and irreversible. The data presented reveal a worsening trend of the quality of the water
sources, especially those located in rural areas. It may be noted that in rural areas we can
find the most intense depreciation of the quality of water sources.

Results of laboratory analysis indicate that the microbiological quality of water is
not totally accomplished, 66.66% of water sources from own sources (wells) in rural areas
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have the quality microbiological improper. The microbiological quality of water from
public supply was comply with the requirements in 96,8 % from cases (31 proper samples
from 32 determinated samples) (Table 1). Also, it can be concluded that water suffers a
deterioration of its quality, especially from the microbiological point of view.
Unfortunately, it is used in food without an appropriate treatment. This has an impact on
food quality and safety of its finished product.

This implies that an adequate monitoring and verification system must be in place
to demonstrate that control of the quality of water coming into the process, whether it is
from the public water supply or a private water supply, has been achieved at all times. It
would be stressing, however, that all requirements for microbiological monitoring and
verification must be derived from the HACCP study. Ideally, monitoring should not be
based solely on microbiological testing, as this is frequently retrospective, but should also
include the measurement of physical/chemical parameters.
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ABSTRACT

The paper aimed to evaluate the level of 22 major climatic factors , grape yield and grape
production of 11 vine types both for red and white wine grapes and table grapes (White Feteasca,
Royal Feteasca, Aligote , Sarba, Cabernet Sauvignon , Merlot , Black Babeasca, Black Feteasca ,
Chasselas Dore, Hamburg Muscat and Black selected Coarna) at Bujoru Vineyard in the years 2007
and 2008 . The change of climatic factors and grape production level from a year to another was
estimated based on Index Method,Gain Method, Share Method and Comparison Method and also
Point Method was used in order to establish the vine type hierarchization.The year 2008 registered
lower rainfalls but relatively higher temperatures with a deep influence on grape yield which has
recorded a higher level compared to the year 2007.

INTRODUCTION

Climate change has a deep impact upon production and agroecosystems. Growing
areas , grape yield , grape quality and efficiency in viticulture vary from a year to another
according to the level of the climatic factors. In the coming 30 years , it is expected as the
average temperature in Europe to increase by 2.04 —4.5 °C in summer season and by 3.5
°C - 6 °C in winter season with a strong influence upon the traditional limits of Vine
growing , phenological phases, grape yield and quality and costs .Researchers are looking
for solutions to monitorize viticulture so that grape and wine market not to be affected too
deeply. In this context, the aim of this paper is to analyze the evolution of the climatic
factors and grape production in the year 2008 compared to the level registerd in the year
2007 at the well known Bujoru Research and Development Station, Galatzi County,
Romania. This research work was run within a partneship project destined to evaluate the
impact of global climate change upon the viticultural ecosystems from the hilly areas.

MATERIAL AND METHOD

The experiments were carried out at the Bujoru Research and Development
Station, Galatzi County , which is situated in the Eastern part of Romania in a well known
hilly area suitable for vine growing. A number of 11 vine types, cultivated on 148 ha
surface have been used as follows: White Feteasca 49 ha, Royal Feteasca 12 ha, Aligote 17
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ha, Sarba 11 ha for white wine grapes, Cabernet Sauvignon 5 ha, Merlot 14 ha, Black
Babeasca 12 ha, Black Feteasca 1 ha for red wine grapes, Chasselas Dore: 17 ha for white
table grapes, Hamburg Muscat 6 ha and Black selected Coarna 4 ha for red table grapes.
The soil characteristics are: specific weight 2.65 g/cubic cm, total porosity 54.8 %, air
porosity 28.5 %, hygroscopic coefficient 3.43 %, whithering coefficient 611 m’/ha, field
capacity 2,615 m*/ha, total capacity 6,083 m*/ha, volumetric weight 1.19 g /em’.

The following 22 climatic factors were analyzed: global, active and useful thermic
balance, annual rainfalls and also during the vegetation period , annual average temperature
and also average temperature in July, August and September, air minimum temperature,
maximum average in August, average temperature in the 1% and 2™ decade of June , wind
speed, air moisture, nebulousness, the number of days with maximum temperatures, the
length of bioactive period, the real heliothermic index, hydrothermic index, the bioclimate
index of vine and oenoclimatic index.

The level of climatic factors as well as grape yield and grape production were
compared in the years 2008 and 2007. The levels registered in the year 2007 were
considered the Control variant (C) and the levels recorded in the year 2008 were
considered the Experimental variant (E).

The modern methodology was used as follows: Index Method, in order to
calculate the individual indices of 22 climate factors, according to the formula: R; =
XCi/XB;, where: i=1,...,22; if R;>1, i1 factor is increasing ; if R; <1, i factor is decreasing
and if R; = 1, the i factor is constant; Gain Method , based on the formula: S; =R, -1,
where S;_ the gain of the i climate factor and R; as mentioned above; if S;>1, i factor
is increasing; if S; < 1, i factor is decreasing and if S; = 1, the i factor is constant ; Share
Method, based on the formula : P; = | S; | *100 / X | Si|, where P;_ the weight of the
climate factor and S; as mentioned above; Point Method for ranking the vine types and
Comparison Method for setting up the economical analysis in grape production and
identifying the change from a year to another.

RESULTS AND DISCUSSIONS

Climatic Factors. In general, in the year 2008, less rainfals and relatively higher
temperatures have been noticed . More exactely, the thermic balance, average annual
temperature and also temperature in the month of August, the air minimum temperature
and the average maximum temperature in August, wind speed, air relative humidity and the
bioclimatic index have increased in 2008 compared to 2007. The hierarchy of the climate
factors in the decreasing order of their 2008 level has been the following one: annual
rainfalls, wind speed, the number of days with temperatures higher than 30 °C, average
temperature in July and the 1* and 2™ decades of June, hydrothermic index, rainfalls during
the vegetation period and heliothermic index. In 2008, the rainfalls registered 285.7 mm by
50 % less than in 2007. The sunstroke counted for 1,332.7 hours compared to 1,477.4 hours
in 2007. The average temperature in July was 24 °C compared to 28.1 °C in 2007. The
averages temperature was 25.9 °C in August and 17.1 °C in September . The minimum
temperature was — 14.5 °C in 2008 compared to 13 °C in 2007. The number of days with
temperatures higher than 30 °C was 52 compared to 66 in 2007. The bioactive period has
ranged between 177-178 days. The heliothermic index was 250 compared to 275 in 2007.
The hydrothermic index was 0.6 compared to 0.6 in 2007. The bioclimatic coefficient was
11.8 to 11.5 in 2007 and the oenoclimatic coefficient was 2
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Climatic factors in the years 2007 and 2008 in the Bujoru Hilly area

Table 1

C E E-C | Individual| Gain Share
2007 2008 Index S; P;
Global thermic balance (Xt°g) | 3,671.5 | 3,694.9 | +23.4 1.006 0.64 0.303
Active thermic balance (Zt°a)| 3,618.3 | 3,645.3 | +27 1.007 0.75 0.355
Useful thermic balance (Zt°u)| 1,858.3 | 1,875.3 | +17 1.009 0.91 0.431
¥ annual rainfalls ( mm) 554.4 285.7 -268.7 0.515 -48.47 22.948
¥ rainfalls during the 254.5 224.8 -29.7 0.883 11.47 5.525
vegetation period(mm)
T sunstroke hours during the| 1,477.4 | 1,332.7 | -1447 0.902 9.79 4.635
vegetation period
Average annual temperature, 13.5 13.4 -0.1 1.037 3.70 1.752
°C
Average temperature in July, 28.1 24.0 -4.1 0.854 -14.59 6.907
°C
Average temperature in 25.5 25.9 +0.4 1.015 1.57 0.743
August, °C
Average temperature in 17.4 17.1 -0.3 0.982 -1.72 0.814
September, °C
Air Minimum temperature, °C|[ -13.0 -14.5 +1.5 1.110 7.41 3.508
Maximum average temperature] 30.6 32.0 +1.4 1.045 4.58 2.168
in August,°C
Average temperature in the 1% 252 21.9 -33 0.869 -13.10 6.020
and 2n decades of June
Wind speed (km/hours) 23 - - 1.304 30.43 14.407
Air relative humidity (%) 57 - - 1.052 5.26 2.490
Nebulousness 5.6 - 1.071 7.14 3.380
Number of days with 66 52 -14 0.787 -21.21 10.042
maximum temperatures > 30
°C
The length of bioactive period, 178 177 -1 0.994 -0.56 0.265
days
The real heliothermic index 2.75 2.50 -0.25 0.909 -9.09 4.304
Hydrothermic coefficient 0.7 0.6 -0.1 0.857 -14.29 67.65
Bioclimatic index 11.5 11.8 +0.3 1.026 2.61 1.236
Oenoclimatic index 5,091.2 | 5,003.2 -88 0.982 -1.73 0.819
z[si|= 100.00
211,22

Grape Yield was higher in the year 2008 compared to the year 2007 for all the
vine types, varying between 13,188 kg/ha for Royal Feteasca and 7,547 kg/ha for Black
Babeasca, reflecting a favorable influence of the climatic factors. In order, the vine type
ranking in 2008 was the following one : Royal Feteasca, Chasselas Dore, Hamburg Muscat,
Black selected Coarna, Merlot, White Feteasca, Aligote, Black Feteasca, Cabernet
Sauvignon and Black Babeasca ( Fig .1).
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Grape Production was influenced by grape yield, but also by cultivated area for
each vine type. Grape production was higher in 2008 compared to 2007 and varied between
406,700 kg for White Feteasca and 8,000 kg for Black Feteasca. Related to this aspect, the
decreasing order of the vine types was White Feteasca , Chasselas Dore, Royal Feteasca,
Aligote, Sarba, Merlot, Black Babeasca, Hamburg Muscat, Cabernet Sauvignon, Black
Coarna and Black Feteasca (Fig.2).
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Fig 1 . Grape Yield by Vine Type and Year at Bujoru Vineyard
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Fig .2. Grape Production by Vine Type and Year at Bujoru Vineyard

The Hyerarchization of Vine types based on grape yield and grape production is
presented in Table 2 based on the Point Method which allows to rate each vine type
according to its grape output.
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Taking into account, the first criterium, grape yield, some vine types such as:
White Feteasca, Cabernet Sauvignon, Black Babeasca, Black Feteasca , Aligote have come
on higher positions in the year 2008 compared to the year 2007, refecting that the climate
change has had a favorable influence upon grape yield. Other vine types such as Muscat
Hamburg, Selected Black Coarna, Merlot, Chasselas Dore and Sarba registered lower
positions in the year 2008 compared to the ones occupied in the year 2007 . But the Royal
Feteasca vine type did not show any variation of grape yield, keeping its first position in
the vine type hyerarchy, meaning that in this case no matter climate change .

Table 2
The Hierarchization of Vine type based on Grape Yield and Production in the
years 2007 and 2008

Vine Type Vine Type Position
Grape Yield Grape Production
2007 2008 2007 2008
White Feteasca 3 7 1 1
Royal Feteasca 1 1 3 3
Cabernet 9 10 8 9
Sauvignon
Muscat 11 4 9 8
Hamburg
Selected Black 10 5 10 10
Coarna
Merlot 8 6 6 6
Black Babeasca 5 11 5 7
Black Feteasca 6 9 11 11
Chasselas Dore 4 2 4 2
Aligote 2 8 2 4
Sarba 7 3 7 5

Concerning grape production, the position of vine types did not vary too much in
the most of cases .
CONCLUSIONS

1. In the year 2008, the importance of climate factors based on their decreasing
order is the following one: average annual rainfalls, wind speed, number of days with
maximum temperatures higher than 30 °C, average temperature of July, the hydrotermic
coefficient, the average temperature in the 1% and 2™ decades of June, rainfalls during the
vegetation period, sunstroke hours, real heliothermic index, air minimum temperature,
nebulousness, air relative humidity, average temperature in August, annual average
temperature, bioclimatic index .

2. In the year 2008, in general , the grape yield was higher than in 2007 , varying
between 7,547 kg/ha for Black Babeasca and 13,188 kg/ha for Royal Feteasca .Total grape
production has also increased , the production gain varying between 883 % for Hamburg
Muscat and 30 % for Aligote.

3. The vine type decreasing order based on grape yield registered in the year 2008
was the following one : Royal Feteasca, Chasselas Dore, Hamburg Muscat, Black selected
Coarna, Merlot, White Feteasca, Aligote, Black Feteasca, Cabernet Sauvignon and Black
Babeasca.
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4. The increased grape yield in the year 2008 has allowed to some vine types such
as White Feteasca, Cabernet Sauvignon, Black Babeasca, Black Feteasca , Aligote to come
on higher positions compared to the year 2007, refecting that the climate change has had a
favorable influence upon grape yield .

5. The grape yield of Muscat Hamburg, Selected Black Coarna, Merlot, Chasselas
Dore and Sarba vine types has been affected by the lower rainfalls and higher temperatues
registered in the year 2008 .

6. The Royal Feteasca vine type looks to be resitant to the variation of climate
conditions because it has maintained its first position in the hyerarchy of vine types based
on grape yield.

7. Climate change is an important environment factor which has to be taken into
consideration, analyzed and monitorized in close relationship to vine types and other
technological aspects in order to sustain grape production.

BIBLIOGRAPHY

1. Anderson Kim, Chistopher C. Findley, Sigfredo Fuentes , Stephen Tyerman,
Viticulture, Wine and Climate Change, in “Garnaut Climate Change Review ",
www.garnautreview.org.au, 2008

2. Chiriac Cristina, Influence of climate change upon environment in the Cotnari
Vineyard, Annals of Stephan the Great University, Romania, XVI, http:/
www.atlas.usv.ro/www/anale/datagrid, 2007

3. Enache Viorica, Simion Cristina, Donici Alina, Tabaranu Gabriel, Popescu
Agatha, Research concerning the global climatic changes and their influence on
viticultural ecosystem in Dealu Bujorului vineyard, The Journal of Environmental
Protection and Ecology (JEPE), 2009, www.gen.teithe.gr/-bena

4. Enache Viorica, Simion Cristina, Donici Alina, Popescu Agatha , Aspects of the
Desertification risk in the South of Moldova, Romania, Conference on
Desertification, University of Ghent, Belgium, 23 January 2008

5. Hayes Peter, The Climate as a Factor for Wine Valorisation, International
Congress of Climate and Viticulture , Zaragoza, Aragon, Spain, 10-1 april , 2007

6. Jones Gregory, Climate Change: Observations, Projections and General Implications
for Viticulture and Wine Production, Whitman College, Working Paper 7,
http://dspace.lasrworks.org/bitstream, 2007

7. Popescu Agatha, Simion Cristina, Tabaran Gabriel, Simion Ion, A comparative
study concerning the economic efficiency in the producing of high quality grafted
vines , Annals of Craiova University, Vol. XIII (XLIX) , 2008

8. Schultz H., Climate Change and Viticulture: A European perspective on climatology,
carbon dioxide and UV-B effects. Journal of Grape and Wine Research , 6(1):2-12
, 2008

9. Simion Cristina, Enache Viorica, Donici Alina, Popescu Agatha, Research
concerning the world climate change upon the vegetative evolution of vine in
Dealu Bujorului Vineyard, Romania, 31st World Congress of Vine and Wine, June
15-20, 2008, Verona, Italia, segreteria.scientifica@oiv2008.it

10. Research upon the Impact of World Climate Change on the Viticultural Ecosystem
from the hilly areas. PN II Partnership Project, Globalclim 51075/2007,
WWWw.usab.ro, Www.cnmp.ro

102


http://www.garnautreview.org.au/
http://www.gen.teithe.gr/-bena
http://dspace.lasrworks.org/bitstream
mailto:segreteria.scientifica@oiv2008.it
http://www.usab.ro/
http://www.cnmp.ro/

Seria: v Biologie
UNIVERSITATEA DIN CRAIOVA v"Horticultura
UNIVERSITY OF CRAIOVA v’ Tehnologia prelucrarii
produselor agricole
v’ Ingineria mediului
Vol. X1V ( XLX ) - 2009

STUDY CONCERNING THE FORECAST OF GRAPE YIELD UNDER THE
CONDITION OF CLIMATE CHANGE IN THE HILLY AREA OF BUJORU
VINEYARD

Agatha Popescu', Viorica Enache?, Cristina Simion?, Alina Donici’, Gabriel Tabdranu®
KEY WORDS: grape yield, forecast, climate change , Bujoru Hills

ABSTRACT

The paper aimed to present the grape yield forecast for the year 2009 for 11 vine types
(White Feteasca, Royal Feteasca, Aligote, Sarba, Cabernet Sauvignon, Merlot, Black Babeasca,
Black Feteasca, Chasselas Dore, Hamburg Muscat and Black selected Coarna) based on the
evolution of 7 climatic factors and average grape production in the year 2007 and 2008 at Bujoru
Vineyard , Galatzi County, Romania. The Forecast Matrix inlcuding the values of grape yield shows
that it varies not only from a vine type to another, but also from a climatic factor to another
according to its importance. A higher average grape production is favorised mainly by the average
temperature in September, but also by the total annual rainfalls, the average temperatures in the 1 st
and 2 nd decades of June, the avergae temperatures in July and in August . The rainfalls during the
period of vegetation have a deep impact upon grape production.

INTRODUCTION

Climate variation from year to another could deeply influence vine growing. Many
aspects could be taken into account such as: the evolution of phenological phases, the
appearance of vine diseases and pests, the level of grape yield, grape quality and efficiency
in viticultural farms. Under these conditions, business planning requires to take into
account not only the production performance recorded in the previous years but also the
variability of climatic factors .

Ther is no doubt that, under the global climate change , the future of viticulture
belongs to the so called ,,expert systems,, destined to monitorize the change of climatic
factors in close relationship to environment itsms, vine growing technologies, plant
protection and economic performances in the vineyards situated in the hilly areas (Johns
Gregory, 2007). Various models have been used in order to predict the future global climate
change as well as to forecast the evolution of grape production (Anderson Kim and col,
2008, Heyes Peter, 2007).

In this context , the present paper aims to establish the forecast of grape yield in
the hilly area of Bujoru Vineyard, Galatzi County , Eastern Romania taking into account
the evolution of climatic factors .

! University of Agricultural Sciences and Veterinary Medicine Bucharest, Romania
2 Bujoru Research And Development Station for Viticulture and Vinification, Galatzi County , Romania
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MATERIAL AND METHOD

The forecast of the average grape production has been carried out for the year 2009,
based on the yield records achieved in close connection with the climate conditions in the
years 2007 and 2008 at the Bujoru Research and Development Station, Galatzi County,
which is situated in the Eastern part of Romania in a well known hilly area suitable for vine
growing.

The grape yield has been planned for a number of 11 vine types as follows: White
Feteasca , Royal Feteasca, Aligote, Sarba for white wine grapes, Cabernet Sauvignon,
Merlot, Black Babeasca, Black Feteasca for red wine grapes, Chasselas Dore for white
table grapes, Hamburg Muscat and Black selected Coarna for red table grapes.

Based on the previous experiments run in the years 2007 and 2008 when 22 climatic
factors have been analyzed , a number of 5 climatic factors have been considered to have a
major impact upon grape production as follows: annual rainfalls, rainfalls during the
vegetation period, annual average temperature, average temperature in the 1% and 2™
decade of June, average temperature in July, in August and in September.

The grape yield forecast was determined using the following mathematical formula:

Y= A¢tA*P*X/100,

where Y= grape yield, A;= YB - A;*P*XB/100, A;=100*(YC-YB)/ (P*(XC-XB)), P =
the share of climatic factor , X = climatic factor, B — the year 2007 considered the Control
variant and C — the year 2008, considered the experimental variant. The term P , meaning
the share of the climatic factor was determined by the formula : P; = | S; | *100/ X | S; | ,
where P;_the weight of the climate factor and S; - the gain of the climate factor, where S;
=R;-1 and R=XC/XB,, and finally i=1,...,22 climatic factors.

The data concerning the level of the climatic factors in the years 2007 and 2008
have been collected from the Meteo Forecast Galatzi Station.

The experiments have been carried out within a partnership research project
destined to study the impact of World Climate Change on the Viticultural Ecosystems
from the hilly areas.

RESULTS AND DISCUSSIONS

The level of climatic factors in the years 2007 and 2008. In general , in the year
2008, less rainfalls and relatively higher temperatures have been noticed .

The rainfalls during the vegetation period were 224.8 mm in the year 2008
compared to 254.5 mm in the year 2007.

The average annual rainfalls have been almost 50 % less in 2008 compared to
2007 , that is 285.7 mm compared to 554.4 mm.

The average annual temperature was 14 Celsius degrees in the year 2008
compared to 13.5 Celsius degrees in the year 2007.

The average temperatures in the 1% and 2™ decades of Junewas 21.9 Celsius
degrees in the year 2008 compared to 25.2 Celsius degrees in the year 2007 .

The average temperature in Julywas 24 Celsius degrees in 2008 in comparison
with 28 Cesius degrees in the year 2007.

The average temperature in August was 25.9 Celsius degrees in the year 2008
compared to 25.5 Celsius degrees in the year 2007.
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The average temperature in September was 17.1 Celsius degrees in the year 2008
compared to 17.4 Celsius degrees in the year 2007.

The share of the climatic factors was different from a climate factor to another
showing their importance. However, the shares of all these 7 climatic factors totalize
44.709 % , representing an important part of the all 22 climatic factors studied within the
research project. This was the main reason , they have been considered the most important
climate factors with a deep impact upon grape yield . The most important share belongs to
the total annual rainfalls (22.948 %), then the average temperatures in the 1% and 2™
decades of June and in July come on the second position (over 6 % ), the rainfalls during
the vegetation period come on the 3rd postion (over 5 %) and finally the average
temperatures in the month of August and September (less than 1 % ) .

The forecast for the Climatic Factors. Taking into account the level of the
climatic factors registered in the years 2007 and 2008, for the year 2009 the forecast figures
have been calculated as an average value of the previous records as presented in Table 1.

Table 1
The evolution of climatic factors in the year 2007 and 2008 and the forecast
for the year 2009

Climatic factor MU | 2007 2008 | Differences | Share 2009
2008-2007 P(%) | Forecast
Rainfalls during the mm | 2545 | 2248 -29.7 5.525 240
vegetation period
Total annual rainfalls mm | 5544 | 285.7 - 268.7 22.948 420
Average annual °C 13.5 14.0 +0.5 1.752 13.7
temperature
Average temperatures in °C 25.2 21.9 -33 6.020 23.5
the 1% and 2™ decades of
June
Average temperature in °C 28.1 24.0 -4.1 6.907 26
July
Average temperature in °C 25.5 259 +0.4 0.743 25.7
August
Average temperature in °C 17.4 17.1 -03 0.814 17.2
September

The Grape Yield recorded in the years 2007 and 2008 . In the year 2007 , the
grape yield varied between 1,163 kg/ha for Hamburg Muscat and 7,119 kg/ha for Royal
Feteasca vine type. In the year 2008, the grape yield was higher compared to the year
2007 for all the vine types, varying between 13,188 kg/ha for Royal Feteasca and 7,547
kg/ha for Black Babeasca, reflecting a favorable influence of the climatic factors. In order,
the vine type decreasing ranking in the year 2008 was the following one: Royal Feteasca,
Chasselas Dore, Hamburg Muscat, Black selected Coarna, Merlot, White Feteasca, Aligote,
Black Feteasca , Cabernet Sauvignon and Black Babeasca (Table 2 ).

The forecast of grape yield for the year 2009. The values of the average grape
production are presented in Table 3. They have been determined taking into account both
the levels of grape yield but also of climatic factors in the previous years , 2007 and 2008,
using the mathemetical formulas presented above. The matrix presented in Table 3 shows
the future values of the grape yield at the crossroads of the columns, representing the
studied vine types with the rows, representing the climatic factors taken into consideration.
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Table 2
Ranking of Grape Yield by vine type in 2007 and 2008 at Bujoru Vineyard

Vine Type Grape Yield/ | Grape Yield/ Yield Gain— | Differences %
Position in Position in kg 2008-2007
2007 2008 2008-2007
White Feteasca 5,307 8,300 2,993 156.39
Royal Feteasca 7,119 13,188 +6,069 185.25
Cabernet 2,720 7,650 +4,930 281.25
Sauvignon
Muscat 1,163 11,438 +10,267 983.49
Hamburg
Black Coarna 1,350 9,010 +7,660 667.40
Merlot 2,888 8,800 +5,912 304.70
Black Babeasca 3,677 7,547 +3,870 205.24
Black Feteasca 3,515 8,000 +4, 485 227.59
Chasselas Dore 4,000 13,000 +9,000 325.00
Aligote 6,290 8,200 +1,910 130.36
Sarba 3,500 11,700 +8,200 334.28

As we can see from the Forecast Matrix, the values of grape yield varies not only
from a vine type to another , but also from a climatic factor to another according to its
importance among other climate determinants. For instance, a higher average grape
production is favorised mainly by the average temperature in September, but also by the
total annual rainfalls, the average temperatures in the 1 st and 2 nd decades of June, the
avergae temperatures in July and in August. The rainfalls during the period of vegetation
have a deep impact upon grape production.

CONCLUSIONS

1. The grape yield has been planned for a number of 11 vine types as follows :
White Feteasca, Royal Feteasca, Aligote, Sarba for white wine grapes, Cabernet Sauvignon,
Merlot, Black Babeasca, Black Feteasca for red wine grapes, Chasselas Dore for white
table grapes, Hamburg Muscat and Black selected Coarna for red table grapes.

2. In general, in the year 2008, less rainfalls and relatively higher temperatures
have been noticed.

3.The share of the climatic factors was different from a climate factor to another
showing their importance. However, the shares of all these 7 climatic factors totalize
44.709 %, representing an important part of the all 22 climatic factors studied within the
research project.

4. In the year 2007, the grape yield varied between 1,163 kg/ha for Hamburg
Muscat and 7,119 kg/ha for Royal Feteasca vine type. In the year 2008, the grape yield was
higher compared to the year 2007 for all the vine types, varying between 13,188 kg/ha for
Royal Feteasca and 7,547 kg/ha for Black Babeasca, reflecting a favorable influence of
the climatic factors.

5.The vine type decreasing ranking in the year 2008 was the following one: Royal
Feteasca, Chasselas Dore, Hamburg Muscat, Black selected Coarna, Merlot, White
Feteasca, Aligote, Black Feteasca , Cabernet Sauvignon and Black Babeasca.
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6. The Forecast Matrix inlcuding the values of grape yield shows that it varies not

only from a vine type to another , but also from a climatic factor to another according to its
importance .

7. A higher average grape production is favorised mainly by the average

temperature in September, but also by the total annual rainfalls, the average temperatures in
the 1 st and 2 nd decades of June, the avergae temperatures in July and in August. The
rainfalls during the period of vegetation have a deep impact upon grape production.

10.
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Table 3

Grape Yield Forecast in the year 2009 based on the average grape production and
climatic factors in the years 2007 and 2008
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Rainfalls
during the |5 300 | 7101 | 2720 | 1,334 | 2,891 | 1478 | 3,677 | 3,511 | 4150 | 6291 | 3,637
period of
vegetation
Total annuall ¢ o0 | 7140 | 5188 | 1200 | 5.845 | 1378 | 5.631 | 5759 | 4033 | 6359 | 3.530
rainfalls
Average
annual | 6,504 | 9,547 | 4,692 | 5270 | 5253 | 4,454 | 5225 | 5,309 | 7,600 | 7,054 | 6,780
temperature
Average
temperature
inthe Ist | ¢ cag | 10245 | 5260 | 6452 | 5.934 | 5296 | 5.671 | 6,795 | 5328 | 7.274 | 7.724
and 2nd
decades of
June
Average
temperature| 6,840 | 10,228 | 5245 | 6,422 | 5916 | 5273 | 5,659 | 5812 | 8,610 | 7.268 | 7,700
in July
Average
temperature| 6,804 | 10,154 | 5,185 | 6,297 | 5844 | 5,180 | 5,612 | 3,739 | 8,500 | 7,245 | 7,600
in August
Average
tempie;amre 7,302 | 11,165 | 6,007 | 8,008 | 6,829 | 6457 | 6257 | 6,505 | 6,000 | 7,563 | 4,047
September
AVERAGE| 6,527 | 8259 | 4,897 | 3,099 | 5498 | 2,796 | 5,385 | 5,592 | 5,179 | 6,678 | 4,961
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MOTS CLE: vin, consommation, ventes, préférences, bouteilles
RESUME

Une équipe de chercheurs de [’Université des FEtudes Economiques de Bucarest,
["Université de Craiova et ’Association des Dégustateurs Autorisés de Roumanie a réalisé une étude
sur les préférences des consommateurs roumains concernant les vins de qualité, a partir des ventes
du vin en 2008 dans le plus grand réseau de magasins en Roumanie. L’analyse des ventes montre que
sur premieére place dans les préférences des consommateurs roumains dans ’année 2008, il a été le
vin Grasa de Cotnari, vendus en 1.071876 bouteilles, celui-ci étant le seul vin vendu en plus d'un
million des bouteilles. Dans la classification des meilleurs vins de qualité vendus sur le marché
roumain, sur les places 2 - 6 ont été des vins issus du vignoble Murfatlar, sur la 7-éme place il a été
un autre vin de Cotnari, Tamdioasd romdneasca et sur la 8-éme place il a été toujours un vin de
Murfatlar. De 37 vins, 36 étaient des vins roumains et seulement un vin était importé.

INTRODUCTION

Le contexte culturel et social de la production vinicole et de la consommation
regarde le rapport entre la production vinicole et le marketing, se focalisant dans le
comportement du consommateur et les attitudes culturelles (Charters S., 2006).
Evidemment, le monde du vin change. La filiére, en pleine mutation, doit faire face a un
marché domestique en recherche de valeur plus que de volume (Mora P., 2007).

En Roumanie, la consommation de vin est abaissée de 27 litres par habitant a 21
litres par habitant entre 1990 et 2006 mais la consommation de vins de qualité est en
augmentation (Boboc D. et. al., 2008). Sur le marché roumain du vin, les ventes par super
ou hypermarchés sont de plus en plus importantes et depuis 2007 ils sont passé de 70 % et
la tendance est toujours d’augmentation (David 1., 2008). C’est le contexte qui a imposé
d’étudier les préférences des consommateurs roumains pour les vins de qualité, notamment
en qui concerne les types des vins, les cépages et les vignobles d’origine.

MATERIEL ET METHODE

Ce travail a été réalisé a partir de 1’analyse des ventes de des vins de qualité dans
I’année 2008 par le plus grand réseau de magasins de type hypermarché en Roumanie.

! Université de Craiova, Faculté d'Horticulture, chaire d'Oenologie
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L’étude a été réalisée d’une equipe de chercheurs de I’ Université de Craiova, I’Université
des Etudes Economiques de Bucarest et I’Association des Dégustateurs Autorisés de
Roumanie et elle a été portée seulement sur les vins mises en bouteilles de 0,7 1, c’est-a-dire
le type de bouteille spécifique pour les vins de qualité.

L’étude a montré que dans I’anée 2008 ils sont vendus, par ce réseau de magasins,
plus de 300 vins de qualité, de la production interne et de I’import, beaucoup d’entre eux en
petites quantités, de quelques milliers de bouteilles ou moins. C’est le raison que nous
avons pris en compte uniquement les vins vendus en plus de 10.000 bouteilles, pour avoir
des résultats concluants. Pour une meilleure réprésentation des préférences des
consommateurs, nous avons partagé ces vins en deux groupes: une groupe comprenant les
vins vendus en plus de 100.000 bouteilles et la groupe des vins vendus entre 10.000 et
100.000 bouteilles.

RESULTATS ET DISCUSSIONS

L’analyse des ventes montre que dans I’année 2008 ils sont vendus, par ce réseau
de magasins, 16.449.144 bouteilles, si on prend en compte seulement les vins vendus au-
sessus de 10.000 bouteilles. Ces sont les vins blancs le mieux vendus (7.118.088 bouteilles,
c’est-a-dire 43,3%), suivis des vins rouges (5.971.596 bouteilles, ¢’est-a-dire 36,3%), les
muscats (2.600.892 bouteilles, c’est-a-dire 15,8%), les vins liquoreux (459.204 bouteilles,
c’est-a-dire 2,8%) et les vins rosés (299.364, c’est-a-dire 1,8%) (tableau 1). Les données du
méme tableau montrent des grosses différences concernant la structure des ventes entre les
deux grouppes. Ainsi, pour trois de cinq types de vins, les ventes au-dessus de 100.000
bouteilles ont été nettement suppérieurs que les ventes de 10.000 a 100.000 bouteilles. Ces
vins sont: les blancs, avec 4.510.512 bouteilles (63,4%) au-dessus de 100.000 et 2.607.576
bouteilles (36,7%) au-dessous de 100.000 bouteilles, les muscats, avec 2.020.248 bouteilles
(77,7%) contre 580.644 bouteilles (22,3%) et, surtout, les liquoreux, avec 431.916
bouteilles (94,1%) au-dessus de 100.000 contre uniquement 27.288 bouteilles (5,9%) au-
dessous de 100.000 bouteilles. Par contre, pour les vins rouges et les rosée, les ventes sont
plus importantes au-dessous de 100.000 bouteilles. Les rouges sont vendus en 3.059.052
bouteilles (51,2%) entre 10.000 et 100.000 bouteilles, tandis que les rosés sont vendus
entiérement au-dessous de 100.000 bouteilles, donc aucun vin rosé n’est vendu au-dessus
de 100.000 bouteilles.

Tableau 1
Les ventes des vins, bouteilles et %, sur types de vins
Vins 10.000 — 100.000 Plus de 100.000 Total
bouteilles bouteilles

Blancs 2.607.576 4.510.512 7.118.088
36,6% 63,4%

Rouges 3.059.052 2.912.544 5.971.596
51,2% 48,8%

Muscats 580.644 2.020.248 2.600.892
22,3% 77,7%

Rosés 299.364 0 299.364
100% 0%

Liquoreux 27.288 431.916 459.204
5,9% 94,1%
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La structure des ventes apres les types des vins - %

Tableau 2

Vins 10.000 - 100.000 Plus de 100.000 Total
bouteilles bouteilles
Blancs 38,8 45,7 433
Rouges 46,5 29,5 36,3
Muscats 8,8 20,4 15,8
Rosés 4.5 0 1,8
Liquoreux 0,4 4,4 2,8
60,00%-
40,0090
20,00%-
0,00%-
Blancs Muscats Liquoreux
Figure 1 — Structure des ventes
O Blancs O Rouges O Muscats O Rosés OLiquo

5,90

100%

Figure 2 — Structure des ventes pour le niveau 10.000 — 100.000 bouteilles
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Figure 3 — Structure des ventes pour le niveau plus de 100.000 bouteilles

OBlancs ORouges OMuscats  ERosés H Liquoreux

Figure 4 — Structure des ventes totales

L’analyse des ventes montre aussi que les vins blancs (43,3%) et les rouges

(36,3%) touchent 80% des ventes totales tandis que les autres trois types de vin ont un taux
beaucoup plus bas, environ 20%. C’est une situation bien différente d’autres pays de
I’Union Européenne n’importe pas qu’ils sont pays viticole ou pas, ou les vins rouges, a
coté des rosés se trouvent a la premicre place dans la consommation. En Roumanie, les vins

rosés présentent un taux assez faible dans la consommation totale.
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Les mieux vendus vins dans 1’année 2008 sont présentés dans le tableau 3. Les
données du tableau montrent qu’ils sont 37 vins vendus en plus de 100.000 bouteilles, dans
un nombre total de 9.875.220 bouteilles. Parmi les 37 vins, ils sont 36 vins roumains et
uniquement un vin provenant de 1’import mais il se trouve sur la 35-¢me place dans le
classement des ventes.

C’est Grasa de Cotnari le premier vin dans les préférences des consommateurs
roumains dans 1’année 2008, avec 1.071.876 bouteilles vendues. Il faut encore remarquer
qu’il est le seul vin vendu en plus d’un million de bouteilles. Sur les suivantes cinq places
(2-6) dans le classement, ils sont des vins obtenus dans le plus renommé vignoble roumain
— Murfatlar. Sur la 7-éme place il a ét€ un autre vin de Cotnari, Tamdioasd romdneasca et
sur la 8-¢me place il a été toujours un vin de Murfatlar. Les places 9 et 10 revients a deux
vins produits d’autres deux grands producteurs roumains — Vinia et Jidvei.

Tableau 3
Le classement des vins aprés les ventes
Nr. crt. Le vin Bouteilles

1. Grasa de Cotnari 1.071.876
2. Dry Riesling Premium Murfatlar 651.036
3. Pinot & Merlot Vinoteca Murfatlar 642.636
4. Lacrima lui Ovidiu Murfatlar 431.916
5. Cabernet Sauvignon Vinoteca Murfatlar 422.352
6. Muscat Ottonel Vinoteca Murfatlar 352.020
7. Tamaioasa romaneasca Cotnari 297.744
8. Merlot Vinoteca Murfatlar 290.004
9. Busuioaca de Bohotin Vinia 286.716
10 Dry Muscat Gal. Rom. Jidvei 279.456

En qui concerne ’origine des vins, c’est Murfatlar, le premier vignoble dans les
préférences des consommateurs roumains de vins de qualité dans I’année 2008. Le plus
renommé vignoble roumain produit touts les 4 types de vins qui sont entrés dans notre
classement. Ainsi, dans cette étude, les vins de Murfatlar sont vendus en 3.198.492
bouteilles, c’est-a-dire 32,4%. Sur la deuxiéme place il est le vignoble de Cotnari, avec
1.759.392 bouteilles (17,8%) mais il faut préciser qu’il est un vignoble producteur
uniquement de vins blancs, y compris les muscats. Les deux vignobles, Murfatlar et
Cotnari, sont a I’origine de moiti¢ des vins de qualité vendus en plus de 100.00 bouteilles.
Ils sont suivis, a grande différence, d’autres deux connus vignobles roumains — Recas
(8,6%) et Jidvei (7,5%, mais non-producteur de vins rouges).

L’analyse de ’origine des vins montre que les cépages roumains (cv. Grasd de
Cotnari, Feteasca regald, Feteasca alba, Galbena de Odobesti, Frincugd — blancs,
Feteasca neagra — rouges, Tamdioasa romdneascd, Busuioaca de Bohotin — muscats) sont
bien préférés des consommateurs roumains de vins de qualité.

CONCLUSIONS

L’¢étude portée sur ventes des vins dans le plus grand réseau de magasins de
Roumanie dans I’année 2008 a mis en évidence les préférences des consommateurs
roumains pour les cépages et également pour les vignobles producteurs de vins de qualité.
La consommation des vins de qualité n’est pas le méme chose avec la consommation totale
de vin, ou ils sont d’autres taux de consommation pour différents types de vins.
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Les vins de qualité sont consommés principalement a domicile, au cours des repas
en famille et avec les amis, notamment a 1’occasions spéciales, parce que la plus grande
partie de la population roumaine garde I’habitude de célébrer ainsi la majorité des fétes.
Egalement, les vins de qualité sont toujours bons pour cadeaux.

La structure des ventes, résulté de I’é¢tude, prouve que les consommateurs
roumains aiment plus les vins fruités que les boisés, qui sont préférés d’un nombre plus
petit de consommateurs, les vrais connaisseurs, pouvant bien apprécier la complexité
aromatique du vin et surtout le bouquet. C’est I'une des explications que parmi les
meilleurs vendus vins les blancs et les muscats dominent. Il est surprenant le taux réduit de
des ventes des vins rouges mais il faut préciser que cette situation est valable seulement
pour les vins vendus en grandes quantités parce-que si on prend en compte encore les
ventes en moins de 100.000 bouteilles, le taux des rouges arrive a 40 %.
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RESUME

Les recherches en vue d’optimiser la technologie d’élaboration des vins de Novac, nouveau
cépage roumain pour vins rouges, de grande production mais avec un potentiel qualitatif
remarquable, ont montré I'importance de maitriser I’extraction fractionnée des composants du marc
agissant sur certains facteurs technologiques, comme la date optimale de la vendange, la durée de
macération, le nombre, le moment et la durée des remontages et, également, la nécessité de maitriser
la macération et fermentation alcoolique par aditions de d’enzymes pectolytiques, de levures
sélectionnées et d’activateurs de fermentation.

INTRODUCTION

Elaborés a partir de jus des raisins noirs, les vins rouges sont plus corsés que les
vins blancs. Leur couleur est obtenue par une macération plus ou moins longue des parties
solides de la grappe du raisin pendant la fermentation (PRIEWE J., 2001). Le vin rouge est
un vin de macération. Selon la nature des raisins, selon le type de vin recherché, cette
macération peut étre plus ou moins poussée; il s’agit d’un moyen simple, a la disposition du
vinificateur pour apporter une personnalisation du vin produit. Des vins de "style primeur",
a consommer jeunes, doivent posséder un arome et un fruité qui sont des fonctions inverses
du taux des composés phénoliques. Par contre, le bon développement au vieillissement des
vins de garde suppose une richesse suffisante en tanin (RIBEREAU-GAYON P. et al. ,
1998). La vinification en rouge moderne donne toute I’attention a la qualité du produit,
méme si cette notion n’est pas trop rigoureuse. Une définition simple pourrait étre celle-ci:
"La qualit¢ d’un vin est ’ensemble de ses qualités, c’est-a-dire de ses propriétés que le
rendent acceptable ou désirable". La qualité est le résultat d’une rencontre entre le vin,
avec ses caractéristiques, et le consommateur, avec ses préférences, sa culture, ses
conditionnements du moment (PEYNAUD E. et BLOUIN J., 2006). Le bon raisin rouge
est mir, débarrassé de ses composés a caractéres herbacés, enrichi de ses ardmes variétaux,
assez riche en sucre et sans dégats de pourriture (BLOUIN J. et PEYNAUD E., 2006).

Quantité et qualit¢é des tanins sont notion importantes qui conditionnent la
constitution d’un vin et plus ou moins grande aptitude au vieillissement. (BADUCA
CIMPEANU C., 2008). Pour une méme matiére premiére, la quantité¢ et la qualité des
tanins sont fonction des modes et techniques de vinification: température de fermentation,

! Université de Craiova, Faculté d'horticulture, chaire d'Oenologie
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durée de macération, contact marc-jus favorisé par le nombre et la durée des remontages,
concentration en éthanol et tout phénomene facilitant plus ou moins 1’extraction des tanins.
(TAILLANDIER P. et BONNET P., 2005).

Parmi les principaux facteurs d’influence sur la qualité des raisins est toujours le
cépage. Novac c’est un nouveau cépage roumain pour vins rouges, obtenus a Dragésani,
depuis une vingtaine d’années. Il s’agit d’un cépage de grande production mais avec un
potentiel qualitatif assez remarquable, qui permet d’obtenir, selon les millésimes et les
terroirs, souvent des vins de qualité (CICHI D. et COSTEA D.C., 2008).

MATERIEL ET METHODE

L’objectif de notre travail a été de trouver les meilleures solutions pour conduire les
différentes séquences technologiques de vinification en rouge conduisant aux vins avec des
propriétés physico-chimiques et sensorielles en mesure de valoriser au mieux le potentiel
qualitatif du cépage Novac. Ainsi, nous avons évalué l’incidence de quelques facteurs
technologiques et microbiologiques de vinification primaire sur la composition et la qualité
des vins de Novac. Nos recherches sont déroulées pendant plusieurs années (2005 — 2008) sur
vendanges de Novac provenant de différents terroirs de la zone collinaire d’Olténie —
Dragasani, Starmina, Oprigsor. Les facteurs étudiés sont: le niveau de maturité et 1’état
sanitaire des raisins, macération, fermentation alcoolique. Les vins obtenus en conditions de
microvinification et dans la cave, ont été analysés physico-chimique et organoleptique.

RESULTATS ET DISCUSSIONS

Les conditions climatiques des années viticoles ont beaucoup varié pendant les
recherches. Il s’agit d’une mauvaise année viticole (2005), trés humide et peu ensoleillée,
d’une année viticole normale (2006) et deux grandes années viticoles (2007 et 2008), avec
beaucoup chaleur et lumicre. Nous avons constaté ainsi la forte influence des conditions
climatiques sur la maturation et la qualité des raisins de Novac. Il faut dire aussi qu’il est un
cépage avec grand potentiel de production, pouvant arriver jusqu’a 200 g/ha, mais au-
dessus de 150 — 160 g/ha la qualité est trés faible, la maturité reste déficitaire (tableau 1).
C’est la raison que certains producteurs, pour privilégier la qualité prennent souvent la
décision de limiter production, environ de 110 — 130 g/ha. A ces niveaux de production, le
cépage a une remarquable aptitude d’accumuler sucres mais il a des difficultés de garder
I’acidité. En qui concerne I’état sanitaire de raisins, elle a ét¢ bonne méme dans les
automnes pluvieux, le cépage ayant une bonne résistance.

Tableau 1
Relation entre la production et qualité des raisins de Novac

Rendement, g/ha

Maturité

Qualité

moins de 200 g/1, souvent de 150
a 170 g/, acidité 4 — 5 g/l H,SO,

100 —120 Trés bonne maturation, teneurs | Bonne synthése et extraction des
en sucres au-dessus de 220 g/l, | anthocyannes, vins de qualité,
mais faible acidité (3 — 3,8 g/l | colorés, corsés, charnus, prétables
H,S0,) a garder

120 - 150 Bonne maturation, teneurs en Vins de qualité, colorés, souples,
sucres de 200 a 230 g/l, acidité fruités, souvent a consommer
3,5-4 g/l H,S0O, jeuns

Plus 150 Mauvaise maturation, sucres Vins de faible qualité, peu

colorés, minces, communes
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A partir de la vérité que la macération c’est la principale séquence technologique
de la vinification en rouge, nous avons étudi¢ I’'influence des différents facteurs
technologiques sur I’extraction des composés phénoliques pendant la macération pour
obtenir des vins avec caractéristiques de composition et sensorielles en mesure de valorise
le potentiel qualitatif du cépage Novac. Dans toutes les expérimentations, en
microvinifications ou dans la cave, nous avons utilisé des procédés statiques de macération,
en récipients de différents volumes, de 10 1 a 300 hl, en verre ou acier. Nous avons suivi
I’influence de deux procédés d’assurer le contact jus-marc, c’est-a-dire le remontage et
I’enforcement du chapeau de marc en moiit pour accroitre la macération et pour protéger
contre le développement des bactéries acétiques. A la suite des essayes, nous pouvons dire
que, pour le cépage Novac, le remontage est le meilleur moyen d’homogénéiser les phases
de la vendange et d’améliorer I’extraction des composés phénoliques. De la figure 1 on voit
que pour la méme vendange, le remontage permet d’obtenir un vin plus plus gras, plus
structuré et moelleux mais moins végétal, avec moins d’amertume, d’astringence et de la
dureté que le vin obtenu par I’enforcement du chapeau de marc en moit. Egalement, nous
avons constaté que le nombre, le moment et la durée des remontages sont des points
d’intervention pour régler I’extraction des constituants du marc et, par cette voie, la tenue et
le caractere du vin.

Comment le Novac présente plus d’aptitude a la production des vins a consommer
jeunes que des vins de garde, les remontages en debout de cuvaison sont plus importants
que les remontages en fin de macération. Ainsi, pour les vins de Novac, la composition
polyphénolique est donnée essentiellement par les anthocyannes et les tanins des pellicules
et trés peu par les tanins des pépins. Ils sont obtenus trés bons résultats avec le schéma
suivant: pour les premiers deux jours de macération 5 remontages fermés/jour, de 15
minutes chacun et, pour les suivants deux jours, 2 remontages fermés plus un remontage
ouvert/jour, de 20 minutes chacun.

Amertume

VEgE ringence

Structure Dureté

Figure 1 - Influence du remontage sur les principaux caractéres gustatifs des vins de Novac

En qui concerne la durée de macération, nos recherches ont montré que pour le
Novac, généralement, ils sont suffisants 4 — 5 jours de macération et les cuvaisons plus
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longues ne sont pas justifiées toujours parce que I’extraction des anthocyannes et des tanins
des pellicules est assez facile des premiers jours de macération, notamment si s utilise des
enzymes pectolytiques et la température de macération est supérieure de 25°C. Parmi les
nombreux essayes concernant la durée de macération, la figure 2 montre I’extraction des
composés phénoliques pendant la macération et on voit que les teneurs en anthocyannes
augmentent dans les premiers jours de macération, avec un maximum vers le 5-éme jour, et
baissent ensuite ainsi que un vin avec 3 jours de macération a plus d’anthocyannes que le
vin avec 10 jours de macération. Par contre, les teneurs en tanins augmentent au long de
toute la durée de macération.

& Anthocyannes mg/I = @ = Tanins g/l
700 630 4
600 + + 35
500 + T3

+ 25
400 +
T2
300 +
+ 15
200 + 1,
100 + + 0,5
0 t t t 0

3 jours 5 jours 7 jours 10 jours
Figure 2 — L’extraction des tannins et anthocyannes de la vendange de Novac

Parmi les meilleures possibilités d’améliorer I’extraction des composés phénoliques
s’est prouvé [’utilisation des enzymes pectolytiques. Nous avons réalisé beaucoup
d’expérimentation concernant [’action des différentes préparations enzymatiques sur
I’extraction des composés phénoliques et touts les essais nous ont conduit vers la
conclusion qu’il y a une forte amélioration de la composition polyphénolique et des
caractéres organoleptiques des vins issus des macérations avec des enzymes pectolytiques.
Les vins obtenus par macérations conduites avec des enzymes d’extraction sont plus
colorés, plus charnus, plus fruité, moins amers, moins astringents, moins végétaux grace
aux enzymes riches molécule dégradant la paroi des cellules du raisin, qui facilitent la
libération des tanins contenus dans vacuoles (figure 3).

Dans I’évolution du vin, la fermentation alcoolique représente la phase de
naissance et il est particuliecrement important de maitriser la fermentation alcoolique pour
éviter touts les arrétes qui peuvent mettre en danger 1’équilibre, la qualité et la stabilité du
vin. Nos recherches montrent que 1’addition des levures sélectionnées, sous la forme des
levures seéches actives, permet non seulement un bon déroulement de la fermentation
alcoolique avec la transformation compléte des sucres, mais aussi il y a une forte influence
des levures sur I’arome des vins, notamment sur le fruité et I’ardme secondaire (de
fermentation), qui fait les vins trés agréables et aptes a la consommation rapide. Pour
stimuler I’activité des levures, notamment en conditions de teneur élevée en sucre, s’ impose
I’addition des activateurs de fermentation.
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Végetal Astringent
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Couleur
Figure 3 — Influence des enzymes pectolytiques sur les caractéres gustatifs des vins de
Novac

CONCLUSIONS

Novac, nouveau cépage roumain pour vins rouges, permet d’élargir la gamme des
vins produits dans la zone collinaire d’Olténie. Ils sont des vins souples, assez colorés,
fruités, d’un bon équilibre olfacto-gustatif mais ils sont encore d’établir certains aspects
concernant I’optimisation des différentes séquences technologiques de vinification. Il faut
d’abord établir quel niveau de maturité permet d’avoir une vendange optimale pour le type
de vin recherché et parce qu’il s’agit d’un cépage de grande production, souvent s’impose
de limiter le rendement au maximum 150 g/ha, avec un optimum environ de 110 — 130
g/ha.

En qui concerne la vinification, il faut bien maitriser 1’extraction des constituants
du marc parce qu’on sait que dans un méme organe, a coté des composés phénoliques
favorables a la qualité il y a aussi d’autres substances moins favorables de point de vue
olfacto-gustatif. C’est la raison qu’il faut rechercher d’avoir une extraction fractionnée
visant exclusivement les constituant de bonne saveur.

Les recherches déroulées sur une période de 4 ans (2004 — 2008) en conditions
de microvinification et de la cave ont montré ’efficacit¢ de 1’addition des enzymes
pectolytiques pour favoriser la macération, des levures séches actives et des activateurs de
fermentation pour maitriser la fermentation alcoolique. Parmi les facteurs technologiques,
il faut faire attention sur la durée de macération (qui n’est pas nécessaire de dépasser 4 —
jours de raison de I’aptitude du cépage plutdt pour vins de style primeur que pour vins de
garde) et au remontage, qui s’est prouvé le meilleur moyen d’assurer le contact jus-marc.
Nous avons constaté qu’ils sont particuliérement importants les remontages des premiers
jours de macération, notamment les premiers deux jours, quand touts les remontages sont
fermés. Pour les suivants deux jours de macération, il est conseillé de faire deux
remontages fermés et un remontage ouvert.
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RESUME

L'Analyse Dangers et Points de Contréle Critiqgue (APPCC) est un systeme préventif qui
essaye de garantir la sécurité et l'innocuité alimentaire, et qui permet la protection du produit et la
correction de jugements, en améliorant les couits de qualité par des défauts et en économisant presque
le super contréle final. Dans ce travail on décrit les dangers propres qui peuvent étre trouvés dans la
ligne d'élaboration de vin blanc, les mesures préventives qui peuvent étre appliquées dans l'usine et
les systemes de surveillance a implanter, ainsi que les mesures correctrices prévues, en étant
nécessaires, et les registres de contréle qui devront rester dans l'industrie. La mise en pratique de ces
connaissances permettra, a toute industrie d'élaboration de vin blanc, un auto-contréle de ses
productions basé le systeme APPCC

INTRODUCTION

La Directive Générale d'Hygiene des Aliments 43/93/CEE (transposée a l'ordre
juridique espagnol a travers l'arrété royal 2207/1995, de du 28 décembre), établit que les
entreprises du secteur alimentaire, dans lesquelles on inclut, évidemment, les industries du
vin blanc, elles doivent mettre en marche un systéme d'autocontrdle de leurs productions,
basé le systeme d'Analyse Dangers et Points de Controle Critique (APPCC) (DOUZE,
1993). L'APPCC, défini comme un systeme préventif de contréle des aliments dont
I'objectif principal est la sécurité ou l'innocuité alimentaire (ICMSF, 1991), il introduit
comme premiére nouveauté le fait qui la responsabilité de la sécurité du consommateur est
transférée depuis I'inspection officielle jusqu'au cadre du producteur, qui doit garantir cette
sécurité avec la prévention (NOVOTEC, 1999). L'objectif principal de ce travail consistera
I'implantation du systéme APPCC dans la ligne d'élaboration de vin blanc.

MATERIEL ET METHODE

Pour la réalisation de ce travail il a été nécessaire de visiter différentes industries
productrices de vin blanc qui avaient prévu l'implantation du systtme APPCC. Dans une
premiére étape nous compilons une information sur les caractéristiques physique - chimies
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et microbiologiques des vins et les matiéres premiéres auxiliaires. Postérieurement, nous
élaborons le diagramme de flux du processus productif complet. Une fois révisée ce
diagramme, nous révisons chacune des étapes a la recherche des possibles dangers
(biologiques, physiques ou chimiques) pour le consommateur. Une fois identifié un danger,
nous cherchons un ou plusieurs mesures préventives qui pourraient le diminuer ou
I'annuler. Quand les mesures préventives ne seront pas suffisantes ou adéquates pour
réduire un danger, on dépassera la limite critique établie, ce qui sera détecté grace au
systeme de surveillance établi. On appliquera alors une série de mesures correctrices qui,
aussi, devront étre prévues précédemment, dans le but d'éliminer, dans la mesure du
possible, les causes des dangers détectés. Tous les pas donnés pour définir le systeme
APPCC seront documentés et enregistrés.

RESULTAS ET DISCUSSIONS

Dans ce paragraphe on décrit le processus ou le diagramme de flux (Figure 1),
depuis la réception des matieres premiéres jusqu'au stockage du vin, en accord avec le
cadre d'étude et toujours en nous basant ce qui est observé dans les différentes industries
visitées. On inclut aussi un synoptique d'application (Tableau 1) ou, pour chaque phase, on
décrit les principaux dangers qui peuvent étre prévus, ainsi que les mesures préventives a
tenir compte pour diminuer ou éliminer ce danger. Ce qui est synoptique refléte la limite
critique pour chaque mesure préventive et la surveillance nécessaire pour démontrer qu'un
point critiqgue est sous contrdle. Afin de corriger les déviations qui pourraient
superficiellement se produire ou sous les limites critiques marquées, nous avons formulé
toutes les mesures correctrices spécifiques pour chaque PCC du systéme.
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DIAGRAMME DE FLUX LIGNE D'ELABORATION DE VIN BLANC

1. RECEPTION ET SELECTION DE LA MATIERE PREMIERE

\ 4

2. ERRAFLAGE ET PRESSURAGE

\ 4

3. ADDITION D'ANHYDRIDE SULFUREUX (SO>)

4. CUVAISON

A 4

5. MACERATION

A A 4

6a. DECUVAGE 6b. PRESSURAGE

y y

7. CORRECTIONS DE COMPOSITION

A 4

8 F

A 4

9. FERMENTATION MALOLACTIQUE

A 4

10. TRANSFERTS

A 4

11. CLARIFICATION

A 4

12. FILTRATIONN

A 4

13. REFRIGERATION

A 4

14. FILTRATION

\4

15. STOCKAGE
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Synoptique d'application de la ligne d'élaboration de vin blanc

Tableau 1

PHASE

DANGERS

MESURES
PREVENTIVES

LIMITE
CRITIQUE

SURVEILLANCE

MESURES
CORRECTRICES

REGISTRES

1. Réception et
sélection de la
matiere premiere.
Approvisionnement
d'eau.

« Déficient état de
maturation ou
sanitaire.

* Restes produits
phyto-sanitaires ou
herbicides.

* Pollution
microbiologique des
milieux de transport
et des trémies de
réception.

* Aplatissement
prématuré des raisins.
 Eau non potable.

* Fixer le moment
optimal de vendange.
« Eviter l'utilisation
produits phyto-
sanitaires ou herbicides
non autorisés, hors de
délai ou en doses
supérieures a a celles
permises.

* Former aux
agriculteurs.

* Conditions
hygiéniques des
remorques et les
trémies de réception.

« Etat de
maturation et
sanitaire fixé par
I'entreprise.

* Doses permises et
délais de sécurité
les produits phyto-
sanitaires et les
herbicides.

* Bonnes pratiques
d'hygiéne dans des
remorques et des
trémies de
réception. ¢ Ne pas
dépasser de limites

 Controle visuel la
charge et la prise
d'échantillons pour
analyse.

* Analyse de résidus
dans les raisins.

* Controle
hygiénique des
moyens transport et
trémies de réception.
* Modt libre dans la
remorque. ¢ Analyse
physico-chimique et
microbiologique de
I'eau.

* Rejet de la matiere
premiére non apte.
 Favoriser les bonnes
pratiques agricoles.

« Correction du

programme propreté et
désinfection du moyen

de transport et des
trémies.

* Corriger des pratiques

de transport. ¢
Chloration I'eau et le
changement du point
d'approvisionnement.
* Entrée de départs.

* Analyse des raisins et de
I'eau.

* Dossier le maintien et le
réglage du matériel de
pulvérisation.

* Programme propreté et
désinfection.

« Conditions de transport
autorisées.

* Mesures correctrices

* Transfert adéquat du | de charge. ®
raisin au chai. Accomplir R.D.
* Approvisionnement | 140/2003
d'eau potable.
2. Eraflage et * Rupture du raspén | * Maintien préventif * Bon * Application * Corriger les deux * Programme de maintien

pressurage

et des pépites du
raisin.

* Pressé tres
énergique.

* Pollution
microbiologique du
modt.

d'équipements. ®
Propreté et désinfection
adéquates.

fonctionnement des
équipements.

* Bonnes
conditions
hygiéniques.

correcte des
programmes de
maintien préventif
d'équipements et de
propreté et de
désinfection.

programmes, quand se
nécessaire.

préventif d'équipements.
* Programme propreté et
désinfection.

 Mesures correctrices
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3. Addition « Doses incorrectes |« Etre rigoureux avec le | « Dosage correct (< | * Analyse du modt. |+ Mélange avec des * Instructions données par
d'anhydride sulfureux | de sulfureux. niveau d'hygiene. 160 mg/L). * Processus mo(ts devant addition | I’oenologue (dose, maniére
(SOy). * Ajouter la plus petite d'addition. excessive. d’emploi, etc.).
quantité possible de » Exécution du « Corriger des  Résultat des analyses.
SO, avant la maintien préventif instructions de travail. | ¢ Programme de maintien
fermentation. d'équipements. * Corriger le préventif d'équipements.
* Suivre des programme de maintien | ¢ Mesures correctrices
instructions de préventif
I’0enologue. d'équipements.
* Calcul de la dose
avant l'addition.
* Maintien préventif
d'éguipements.
4. Cuvaison. * Pollution * Programme propreté | ¢ Conditions * Inspection visuelle | Corriger programme | * Programme propreté et
microbiologique. ¢ et désinfection adéquat. | hygiéniques et controle propreté et désinfection. | désinfection et résultats des
Dose incorrecte ou * Bonnes conditions satisfaisantes. analytique des * Rejeter les levures en | analyses pratiquées aux
mal été les enzymes | stockage et * Conditions réservoirs. mauvais état et corriger | réservoirs.

et des levures. ¢

conservation des

adéquates stockage

 Contréle des

les conditions de

 Conditions de stockage.

Montée de la levures. et bonne utilisation | conditions stockage | stockage. * Programme de maintien
température  Maintien préventif des levures. et date de caducité | ¢ Refroidir le réservoir | préventif d'équipements.
des équipements de *Fonctionnement | des levures. dans le plus petit temps | *Registre graphique quotidien
froid. correct de *Fonctionnement possible. de la température.
I'équipement de correct de * Correction du * Moyennes correctrices.
froid. I'équipement de programme de maintien
froid. préventif d'équipements
5. Macération. * Temps de * Temps de macération | Temps optimal de | * Analyse de mo(ts. | Répéter une * Ordres dictées par
macération fixé par I’oenologue. macération entre 2 opération. I’oenologue.
inadéquat. et 8 heures. * Traiter le moQt * Registre graphique quotidien
séparément et chercher | de température.
une sortie adéquate au | * Analyses physico-chimiques
futur vin. et organoleptiques pratiquées.
* Mesures correctrices.
6a. Decuvage. * Pollution * Déterminer moment |  Résultats * Analyse. * Addition d'anhydride |e Analyses pratiquées.
microbienne. optimal de descube. adéquats des * Bonnes pratiques | sulfureux. *Programme propreté et
* Danger * Propreté de réservoirs |analyses pratiquées. | de manipulation. « Corriger le désinfection. *Mesures

d'oxydations.

aprés son moulage.
*Eviter contact entre le
mo(t et l'air.

*Propreté adéquate
des réservoirs.
*Bonnes pratiques
de manipulation.

* Propreté des
réservoirs.

programme propreté et
désinfection.

» Modifier les pratiques
de manipulation.

correctrices.
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6b. Pressurage.

* Pressurage
incorrect.

¢ Pollution
microbienne du modt
presse.

* Maintien préventif
des presses.

« Conditions
hygiéniques adéquates.

* Bon
fonctionnement des
presses.

* Propreté adéquate
des presses.

*Fonctionnement les
presses et du
pressage.

* Exécution correcte
du programme
propreté et
désinfection.

« Corriger les
instructions de travail.
* Corriger les
programmes de

maintien préventif et de

propreté et de
désinfection des
presses.

* Instructions données aux
ouvriers.

* Programmes de maintien
préventif et de propreté et de
désinfection de presses.

* Mesures correctrices.

7. Correction des
modits.

* Pollution
microbiologique.
* Doses inadéquates

*Fonctionnement
correct du programme

propreté et désinfection.

» Conditions
hygiéniques
satisfaisantes.

* Propreté et
désinfection de
réservoirs correcte.

* Répéter I'opération de

correction de modts.
*Correction du

¢ Programme propreté et
désinfection. *Contrdles
analytiques effectués.

produits * Doses adéquates et *Doses d'acide *Analyse de programme propreté et | *Caractéristiques des lots
oenologiques ou mal | bon état de stockage de | tartrique indiquées | laboratoire. désinfection. *Rejeter | d'acide tartrique regus.
été de de ces derniers. | I'acide tartrique. par I’oenologue (> ; | *Confirmer dose a | les produits en mauvais | *Conditions de stockage.
4g/L). utiliser. état. *Modifier les *Mesures correctrices.
* Bonnes *Conditions conditions de stockage.
conditions de stockage
stockage. (température,
humidité, etc).
8. Fermentation * Parada * Mantenimiento * Funcionamiento | e Correcto * Enfriar el depdsito * Programa de mantenimiento
alcoolique. fermentativa. preventivo del equipo | correcto del funcionamiento del | en el menor tiempo preventivo de equipos.
* Pérdida de de frio. equipo de frio equipo de frio. posible. * Registro gréfico diario de

viabilidad de las
lavaduras secas
activas (LSA)

» Contaminacion
microbioldgica.

» Deteccion previa de
residuos.

* Adicion de
activantes.
 Calentamiento del
mosto.

* Respetar
instrucciones del
fabricante de LSA.

* Condiciones
higiénicas adecuadas.

* T2 ¢ptima de
fermentacion: 15-
18°C.

* Dosis de LSA
recomendadas
por el fabricante.
* Buenas
condiciones
higiénicas.

* Seguimiento del
proceso
fermentativo (T2,
densidad, acidez
volatil, etc.).

* Buenas préacticas
de dosificacion de
LSA.

 Correcta
aplicacion del
programa de
limpiezay
desinfeccion.

 Adicion de LSA.

* Correccion del
programa de
mantenimiento
preventivo de
equipos.

* Adicion de
nutrientes.

* Reestablecer pautas
correctas de limpieza
y desinfeccién.

temperatura.

* Analisis fisico-quimicos y
microbioldgicos.

* Caracteristicas de las LSA.
* Programa de limpieza y
desinfeccion.

* Medidas correctoras.

9. Fermentation
malolactique.

e Arréts de
fermentation.

* Doses inadéquates
ou perte de viabilité

* Maintien adéquat de
I'équipement de froid.
*Garantir de bas
contenus de SO,.

*Fonctionnement
correct de
I'équipement de
froid.

*Fonctionement de
I'équipement de
froid.

*Analyse physico-

* Augmenter ou

diminuer la température

du vin.

* Inoculer des bactéries

* Programme de maintien
préventif d'équipements.

* Registre graphique quotidien
de température.

126




des ferments *Addition du pied de » Doses adéquates | chimique, sensorielle | lactiques. * Contrdles analytiques.
lactiques. cuve. et bon état du pied | et microbiologique | Corriger le * Dose de ferments lactiques
* Suivre des de cuve. des vins. *Bonnes programme de maintien |utilisés.
instructions du pratiques de dosage. | préventif * Mesures correctrices
fabricant du pied de d'équipements.
cuve. * Ajouter acide
tartrigue.

10. Transferts. * Pollution * Suivre des *Date établie par * Inspection visuelle | Rejet de départs dans | e Instructions de travail.
microbiologique. ¢ instructions de de I’0enologue. des conditions de mauvaises * Programme propreté et
Retard dans le I’0enologue. *Conditions travail et hygiéne. conditions. désinfection.
transfert. *Accomplir le hygiéniques *Doses de SO, *Correction du plan de | Doses de SO, ajoutées.

* Risque oxidasique.

programme propreté et
désinfection. *Dosage
correct de SO,.

satisfaisantes des
instruments. *Dose
optimale de SO,.

ajoutées. *Compte
du nombre micro-
organismes et
concentration d'acide

travail.

*Correction du
programme propreté et
désinfection. *Addition

» Résultats des analyses.
* Mesures correctrices.

lactique. de SO..
*Dégustation.
11. Clarification. e Clarification * Contréle de la * Température *Température. * Nouveau clarifié du | * Température. *Dose de de
défectueuse. température. environ de 14°C. *Dosage et état des | vin. clarifiantes.
*» Dosage inadéquat | *Suivre des instructions | » Ajouter des doses | clarifiantes. *Correction des *Dossier de clarifiantes
de produits. de de I’oenologue. adéquates (50 *Accomplir le conditions de stockage |autorisés.

* Incorporation de
produits toxiques ou
certain clarificante
non autorisé.
Pollution
microbienne.

*Bon état et
identification correcte
des clarifiantes.
*Conditions
hygiéniques adéquates.

g/hL).

* Bon état de
conservation des
clarifiantes.

* Ne pas incorporer
de produits
toxiques ou
clarifiantes non
autorisés.
*Equipements et
instruments
hygiéniques.

programme propreté
et désinfection.

des clarifiantes.

* Retrait de lots en
mauvais état. *Rétablir
des réegles de propreté.

 Conditions de stockage.
* Programme propreté et
désinfection.

* Mesures correctrices.
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12. Filtration. * Filtration * Réviser les filtres. * Bon état des * Etat des filtres. * Nouveau filtrat. * VVolume vin filtré, état des
défectueuse. * Analyse filtres. e Limpidité du vin * Changer ou nettoyer | filtres et résultat des analyses.
Pollution microbiologique du vin | Conditions apres la filtration. le filtre. * Programme de propreté des
microbienne. filtré. hygiéniques *Propreté du filtre. |« Correction du filtres.
* Conditions satisfaisantes. programme de propreté | e Mesures correctrices.
hygiéniques des filtres.
appropriées.
13. Réfrigération. *Rupture de la chaine | * Accomplir le|* Bon eFonctionement de | ¢ Mise sur le pointde | * Bindbme temps-température.
de froid. programme de maintien | fonctionnement des | I'équipement de I'équipement. * Plan de maintien préventif
*Bindme temps- préventif équipements. froid. * Rétablir la chaine de | d'équipements. * Mesures
température d'équipements. *Accomplir du *Controle quotidien | froid. correctrices.
inadéquate. *Suivi exhaustif de la|temps et des de la température. * Nouvelle stabilisation
température. températures *Contrble du du vin.
choisies par matériel précipité.
I’0enologue.
14. Filtration. * Filtration * Réviser les filtres. * Bon état des « Etat des filtres. * Nouveau filtrat. * Volume vin filtré, état des
défectueuse. * Analyse filtres. e Limpidité du vin | * Changer ou nettoyer | filtres et résultat des analyses.
Pollution microbiologique du vin | * Conditions apres la filtration. |le filtre. * Programme de propreté des
microbienne. filtré. hygiéniques *Propreté du filtre. | * Correction du filtres.
* Conditions satisfaisantes. programme de * Mesures correctrices.
hygiéniques propreté des filtres.
appropriées.
15. Stockage. *Eviter les * Bonnes pratiques de | * Bonnes * Pratiques de * Suivre des * Résultat des analyses.
oxydations. manipulation. conditions de manipulation. instructions de *Programmes de bonnes
*Modifications * Réviser I'état propreté | travail. « Etat propreté et I’0enologue. pratiques de manipulation et de
microbiologiques et désinfection des * Propreté et désinfection des * Rejet de départs non | propreté et de désinfection des
réservoirs. désinfection réservoirs. aptes. réservoirs.
* Analyses physico- adéquates des * Interprétation des |« Correction des * Mesures correctrices.
chimiques et réservoirs. analyses. programmes de bonnes

organoleptiques.

* Valeurs positives
des paramétres
analysés.

pratiques de
manipulation et de
propreté et de
désinfection des
réservoirs.
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ABSTRACT

The Hazard Analysis and Critical Control Points (HACCP) is a preventive system, which
seeks to ensure the security and food safety, and allows product protection and correction of errors,
improving quality costs for defects and saving nearly over control final. This paper describes the
perils that can be found in the processing line of sweet red wine, preventive measures that can be
applied in the factory and to establish monitoring systems and remedial measures provided, if be
required, and control registers that must be in the industry. The implementation of this knowledge
will allow to any industry of red sweet wine to self-manage their products based on HACCP.

INTRODUCTION

The General Directorate of Food Hygiene 43/93/CEE (transposed into Spanish law
by Royal Decree 2207/1995 of 28 December), states that food businesses, among which are
included, obviously, white wine industries, must implement a quality assurance system of
its productions, the system based on Hazard Analysis and Critical Control Points (HACCP)
(DOCE, 1993). HACCP, defined as a preventive system of food control systems whose
main goal is safety or food safety (ICMSF, 1991), introduced as the first novelty of the fact
that responsibility for consumer safety inspection is carried from official until field
producer, which must ensure that safety prevention (NOVOTEC, 1999). The main
objective of this work will consist in the implementation of HACCP in the processing line
of sweet red wine.

MATERIAL AND METHOD

For the realization of this work has been necessary to visit various processing
industries sweet red wine that had planned the implementation of HACCP. As a first step
we gather information about the physical - chemical and microbiological characteristics of
wines and auxiliary raw materials. Subsequently, we developed the flow chart of the entire
production process. Once you review this chart, we reviewed each of the stages in search of
potential hazards (biological, physical or chemical) to the consumer. Having identified a
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hazard, we seek one or more preventive measures that could prevent or decrease. When
preventive measures are not sufficient or adequate to reduce a danger, exceed the critical
limit set, which will be detected through the monitoring system. Then apply a series of
corrective measures, too, must be provided in advance in order to eliminate, as far as
possible the causes of identified hazards. All steps taken to define the HACCP system shall
be documented and recorded.

RESULTS AND DISCUSSIONS

This section describes the process or flow chart (Figure 1), from receipt of raw
materials to storage of wine, according to their field of study and always based on the
findings of the various industries visited. Also included is an overview of application
(Table 1) where for each phase, describes the main hazards that can be anticipated and
preventive measures to consider minimizing or eliminating that danger. The summary
reflects the critical limit for each preventive measure and monitoring necessary to show that
a critical point is under control. In order to correct the deviations that may occur above or
below critical limits marked, we have identified specific corrective actions for each CCP in
the system.
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Figure 1.

IMPLEMENTATION OF THE HAZARD ANALYSIS AND CRITICAL
CONTROL POINT
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Synoptic application of the processing line of sweet red wine

Table 1.

HAZARD CRITICAL CORRECTIVE
PHASE| MEASURES PREVENTIVE LIMIT SURVEILLANCE MEASURES RECORDS
*Inadequate * Winemaker's * Harvest | Control * New * Obtained
B < monitoring instructions. between 17- | maturation by the |samples in data from the
° g Proper 19 ° Baume. | winemaker. fields to conducted
= maintenance of harvest. tests.
S = measuring * Review of
Ow instruments. the status of
— = the measuring
apparatus
* Poor health *Establish the |* Do not ¢ Visual * Rejection of | Input items.
% status. optimum time | exceed inspection of the | unsuitable * Analysis
- * Raw materials | of harvest loadlimits. grapes. material. grapes.
G contaminated by | Monitoring |.*Good ¢ Chemical * Correct ¢ Corrective
S fungicides the health hygiene determinations in | transport measures.
bx * Crushing grapes | status of the practices. grapes. practices. * Cleaning
% % and premature grape * Good ¢ Terms of means |* Clean program.
® 'C | initiation of * Appropriate |transport of transport. adequate
2 % fermentation transfer to the | practices. * Control means of
g £ | *Wrong Baume | cellar * GHPs. hygienic means of | transport and
k=) Grade * Hygienic transport. hoppers.
a * Microbiological | conditions of * Cleaning and
§ contamination of | the hoppers. disinfection of the
04 transportation. hopper.
N * Non-drinking
water.
= * Rupture and * Appropriate | Effective * Proper * Correct both |* Program
o scrape the seeds | maintenance of | functioning |implementation of | programs when | cleaning
® 5 | * Crushing very |equipment. of preventive necessary * Maintenance
o 3§ |energetic . * Cleaning and |equipment. | maintenance of equipment,
g B | Microbiological | disinfection. * Good programs for disinfection.
= cjy contamination hygienic equipment, * Corrective
g2 conditions. | cleaning and measures.
> '8 disinfection.
> ®©
L
™
¢ Incorrect doses | * Being strict | Effective | Control of the * Mixture * Instructions
of sulfur with hygiene | functioning | maintenance musts before given by the
standards of program. adding winemaker
-g * Add the least | equipment. |* Analysis of the [excessive. (dose, mode of
= amount of SO2 | correct must. * Correct work | employment,
£ before dosage (< * Control instructions. etc.)..
© fermentation. | 160 mg/1). |Laboratory. ¢ Correct * Analysis
5 * dose preventive results
H—; calculation maintenance * Control of
€ before program of maintenance.
o " ;
= addition. equipment. * Control
3 * Preventive doses of sulfur.
< maintenance of * Corrective
< equipment. measures.
* Follow

directions to
the winemaker.
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* Microbiological | *Correct . * Control of * Correct * Control of
contamination. operation of Satisfactory |storage conditions | storage storage.
¢ Inadequate cleaning and sanitary * Confirm dose conditions. * Corrective
s | dose or poor disinfections | conditions. |used. * Discard bad | measures
S |enological program. * Dose of * Cleaning and products. * Program
B |products thereof. | Appropriate |tartaric acid |disinfections of * Repeat cleaning and
g dose and as indicated | tanks correctly correction disinfections.
) condition of by the must. * Analytical
O_ storage of winemaker ¢ Correction controls made.
Lo tartaric acid >4g/)). cleaning and .
* Good disinfections Characteristics
storage program. received lots of
conditions. tartaric acid.
c |* Added * Program * Sanitary * Visual * Correct * Program
-g excessive adequate condition. inspection of the | cleaning and cleaning and
© | temperature. cleaning and . tanks. disinfections disinfections.
S | disinfections. | Satisfactory |e Temperature program. * Corrective
E [Microbiological | Preventive |operation of |control. * Correct the |measures.
.2 | contamination. maintenance of | the cold. cooling
6 equipment. conditions.
©
* Taking too * Control of | Preventive |* Monitoring of | Correction |* Preventive
o |sweet wine pumping. maintenance | fermentation maintenance maintenance
© | * Skiwrong * Inoculation | of proper process program. program of
E *Microbiological |of yeast equipment (T *, density, * Frequently |equipment
S | contamination. sensitive low | ¢ volatile acidity, lift, aerate and | Daily chart
e of 17°C. Temperature |etc.) restore hygiene | record of
E) * Appropriate |control * Control program. temperature
o maintenance of | * Hygienic |equipment and density
IS equipment. conditions. | maintenance. .
S * Cleaning and * Temperature Conventional
g disinfections. control microbiologica
~ * Traced and 1 analysis
hygiene programs. * Corrective
measures.
*Microbiological |* Determine |* Good  Controls * Adding  Laboratory
o |contamination. optimal time handling physicochemical |sulfur dioxide |controls
E ¢ Risk of devatting practices. and sensory. dosage, when | * Corrective
S | oxidation. * Follow * Good * High number |necessary. measures.
8 * Production of | directions to organoleptic |of * Practical
. |H2S and aromas | the winemaker. | quality of microorganisms. analysis.
®  |and flavors. wine.
* Wrong pressed | ¢ Correctly * Apply * Intensity of the | Correction * Daily
¢ Oxidations of |adjust the appropriate | pressing force. of working extraction of
wines pressing force. |pressures. * Preventive conditions. worth
* Microbiological | ® Program . maintenance of e Correction |* Pressure
'ac; contamination. adequate Satisfactory |equipment. of cleaning and | used
2 cleaning and sanitary * Visual control | disinfections * Laboratory
u disinfections. | conditions of the pressing programs and | controls
o * Preventive * Good process equipment * Program
o maintenance functioning maintenance. | cleaning and
program of of the press. disinfections.
equipment. * Corrective
* Instructions measures
winemaker.

133




* Stop * Proper * Good * Temperature * Wine * Equipment
fermentation. maintenance of | handling control. mixture and maintenance
¢ Inadequate cooling practices * Physical- addition of program.
c |dose orloss of equipment. * Operation |chemical, sensory |starter cultures. | ® Analytical
,g viability of lactic | * Maintain a of the and ¢ Correction controls and
© | ferments. warm, if equipment microbiological equipment corrective
£ |* Acetic acid necessary. from the analysis of wines. | maintenance measures
'-'-_ production. * Analytical cold. ¢ Control program. implemented.
9 controls. . equipment * Addition of |* Record
e Addition of | Satisfactory |maintenance tartaric acid chart.
starter cultures. | sanitary program. * Dose of
conditions starter cultures
used.
¢ Incorrect e Adjust the * Proper * Visual * Reject * Receiving
filling of the fill level. rinsing. inspection of the | unsuitable lots
bottles. * Preventive |* Proper operation. items * Cleaning and
¢ Contaminated |maintenance of | maintenance |® Implementing |e Correction |disinfections
corks. equipment of equipment | correct programs | program for program
- *Physicochemical | * Good and supplies. | for cleaning, cleaning, * Maintenance
£ |alterations. condition of * Good disinfecting and | Disinfecting program of
= |* Thepresence |the corksand |cleaning preventive and preventive |equipment and
L fof crystals or bottles. practices. maintenance of maintenance of | utensils.
= | other foreign * Cleaning. equipment. equipment. * General
bodies. * Right Incidents.
¢ Incorrect wash | decalcification * Corrective
water process measures.
decalcification.
* Microbial
contamination.
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ABSTRACT

Foliar fertilization with natural organic compounds of boron contributes to increasing the
strength and productivity of plants.

At watermelons culture the using of boron fertilizers determined the increasing of  fruits
mean weight and increasing of production. The greatest fruits (4,660 Kg), were obtained when used
the compound Bor complex. In this variant the production of fruits was 45,3 t/ha.

At peach tree, the strenght of trees, expressed throughtthe length of offshoots, registered
the values between 25,37 m/tree in variant with Acid boric, 0,15% and 32,90 m/tree in variant with
Bor complex, 5 Il/ha, comparative with 17,80 m/tree in witness variant, foliar unfertilized. The
production spores in variants foliar fertilized were between 6 and 48% comparative with witness
variant, foliar unfertilized.

At vine, the spores of production, function of different types of fertilizers, comparative with
witness variant, foliar unfertilized, were between 13 and 50%. It was emphasized the variant
fertilized with Bor complex, 5 I/ha, where grapes production was of 6750 Kg/ha.

INTRODUCTION

Vegetable growing, fruit growing and viticulture, considered specialized
agrosystems, represent a large frame for man's interventions, for example ensurance with
mineral elements necessary for the plants nutrition.

The boron has a great fisiological importance for plants because it encourages the
blossom, fecundation and development of seeds, stimulates the increasing of root,
intensifies some ensime as saccharose, pectase, tirosinase, dehydrogenase, operates
indirectly upon the photosynthesis through intensification of glucides transport, especially,
saccharose from leaves (Davidescu D., 1974, Davidescu Velicica, Davidescu D., 1999,
Scorei R.si colab.).

The agricultural soils from Romania contain, in mean, about 15-68 ppm boron,
and the boron mobil quantity is between 0,1-0,8 ppm (Bdjescu Irina, Chiriac Aurelia,
1984). The sandy soils contain the smallest quantity of microelements, and boron, too.

The watermelons, tree and bush fruits and vine manifest temperat necessity for
boron. The insufficiency of boron in plants nutrition determine the deficiency phenomenon

! Research — Development Station for Agricultural Plants on Sands Dabuleni
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(Davidescu D., 1974). The correction of deficiency phenomenon of boron in plants
nutrition is made through the administration in soil of boron salts but also through the
application on leaves of some products on base of boron (Gartel W., 1974).

MATERIAL AND METHODS

For emphasizing the role of boron for the horticole plants were used the products
on base of boron, of the type Acid boric, 0,15%, Folibor standard, 5 I/ha, Folibor B, 5 1/ha,
Cupribor, 5 1/ha, Bor complex, 5 I/ha, at watermelons culture, peach tree and vine in 2005-
2006 period.

Two foliar treatments were applied:

- the treatment I, at before of the increasing of offshuts at watermelons culture,
before the start of blossom at vine, and at the start of intense increasing of offshuts at peach
tree;

- the treatment II, at 10 days for the first at watermelons culture, after the end of

blossom at vine, and at 14 days after the first.

The solution quantity for one treatment was 300 1/ha at watermelons culture, 600 1/ha at
vine and 1000 1/ha at peach tree.
In witness variant, foliar unfertilized, the agrofound was N150 P, 05 100 K, O 100.

RESULTS AND DISCUSSION

At watermelons culture the rezults, regarding the level of production, obtained
through fertilization with the boron from natural organic compounds, show the importance
of boron in their nutrition, on the sandy soils.

The mean of two experimentation years emphasize the treatments with Acid boric
(production spore of 5,2 t/ha) and Bor complex (production spore of 4,9 t/ha), (table 1). The
production differences between variants, are evidently but are not statistical provided, this
because of sandy soils ununiformity from the point of view of natural fertility, and the
reduce relative spores of 0,4-5,2 t/ha were obtained because of the rich agrofound relative
and of reduce number of foliar treatments.

The importance of boron is very relevant compared to the production obtained
through fertilization with Folibor standard, which was of 44,4 t/ha, and fertilizing with Bor
complex, were obtained 45,3 t/ha, because of the chemical composition of the two products.
Although, the product Bor complex has in its composition a great number of macro and
microelements, the product Folibor standard, which has in its composition only boron and
calcium, achives almost the same the production spore.

The importance of boron in plants nutrition of watermelons on psamosoils is, also,
emphasized through the production spore obtained in variant treated with Acid boric, which
has not these elements in their composition.

Utilisation of boron fertilizers determined the increasing of fruit mean weight of
watermelons. The fruits with the mean weight too greatest (4,660 Kg), were obtained when
the fertilization was made with Bor complex (table 1). The mean of two years showed a
increasing of fruit weight with 3-13%, the greatest increasing were registered through
foliar fertilization with Bor complex (spore of weight of 561 g) and Acid boric (spore of
weight of 496 g).
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Table 1
The influence of fertilization with natural organic compounds of boron upon of
watermelons production

Variant Mean weight Yield
of fruits
Kg % | t/ha % Difference | Signification
t’ha

Witness, foliar unfertilized | 4.099 | 100 | 40.4 | 100 Mt. -
Acid boric, 0,15% 4595 | 112 | 456 | 113 +5.2 -
Folibor standard, 5 1/ha 4412 | 107 | 444 | 110 +4.0 -
Folibor B, 5 I/ha 4375 | 106 | 40.8 | 101 +0.4 -
Cupribor, 5 I/ha 4.246 | 103 | 43.5 | 108 +3.1 -
Bor complex, 5 I/ha 4.660 | 113 | 453 | 112 +4.9 -

DL 5% 53 8.7 7.0

DL 1% 7.1 12.1 9.6

DL0,1% 94 16.7 13.0

At peach tree culture, the trees strength was expressed by the length of offshoots,
height of tree, diameter of tree crown and the volum of the crown. The foliar fertilizing
with natural organic compounds of boron contributed to obtaining some superior values in
all fertilzed variants and at all the studied elements (table 2).

The sum of vegetative increasing registered values between 25,37 m/tree in
variant treated with Acid boric, 0,15% and 32,90 m/tree in foliar treated variant with Bor
complex, 5 I/ha, comparative with 17,80 m/tree in witness variant, foliar unfertilized.

The height of the tree is an important indicator, for establishing the strength of
fruit trees, with condition without man intervention. In this case the differences
comparative to the witness variant were small, 2,13 m in witness variant, foliar unfertilized
and from 2,23 m to 2,31 m in fertilized variants with Folibor standard, 5 1/ha and
respectively Bor complex, 5 l/ha.

The crown volum of trees, registered superior values in foliar treated variants,
with nutrients, respectively from 1,63 m*/tree in variant treated with Cupribor, 5 1/ha to
1,80 m*/tree in fertilzed variant with Bor complex, 51/ha, comparative with witness variant,
foliar unfertilized where registered a value of 1,07 m*/tree.

Table 2
The influence of fertilization with natural organic compounds of oron upon some
elements of strength at peach tree

Variant Sum of Heith Diameter of tree Volum of
vegetative | of tree crown (m) tree crown
increasing between on

(m/tree) (m) rows row (m3 )
Witness, foliar unfertilized 17.80 2.13 1.77 1.66 1.07
Acid boric 0,15% 25.37 2.30 1.80 1.68 1.65
Folibor standard, 5 1/ha 29.60 2.31 2.31 1.88 1.77
Folibor B, 5 1/ha 26.70 2.23 1.80 1.56 1.70
Cupribor 5 1//ha 27.37 2.23 1.91 1.70 1.63
Bor complex 5 1/ha 32.90 231 2.21 1.71 1.80
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From the point of view of the influence of foliar fertilzers on base of boron upon
fruits production it was established that comparative to the witness variant, foliar unfertilized,
was obtained a mean production of 8,3 t/ha, in all foliar fertilized variants were obtained very
big productions, the spores of production were between 6 si 48% (table 3).

Table 3
The influence of fertilization with natural organic compounds of boron upon
production of peach tree

Variant Fruit mean Yield Differences | Signification
weight t/ha
(g) t/ha %

Witness, foliar unfertilized 71 8.3 100 - Mt.
Acid boric 0,15% 83 8.9 106 +0.55 -
Folibor standard, 5 1/ha 92 12.4 | 148 +4.05 ol
Folibor B, 5 1/ha 86 10.4 | 125 +2.10 *
Cupribor 5 1//ha 87 112 | 135 +2.90 Hx
Bor complex 5 I/ha 90 12.4 | 148 +4.02 oAk
DL5% 1.65

DL1% 2.29

DLO0,1% 3.16

The greatest production of fruits was obtained in fertilized variants with Folibor
standard, 5 1/ha and Bor complex, 5 l/ha, 12,4 t/ha. The mean weight of fruits was
influenced by the foliar fertilization but also by the fruits number on tree. Comparative with
the witness, foliar unfertilized where the fruits mean weight was of 71 g the greatest
values were obtained in fertilized variants with Folibor standard, 5 1/ha (92g) and Bor
complex, 5 1/ha (90g).

The production spores were statistically provided in four from five variants very
significantly, in fertilized variants with Folibor standard, 5 1/ha and Bor complex, 5 I/ha,
significantly distinct in treated variant with Cupribor, 5 1//ha and significantly in fertilized
variant with Folibor B, 5 1/ha.

At vine culture, the foliar fertilization, with natural organic compounds of boron,
contributed to obtaining spores of production in all variants which it was used (table 4).
The production spores, function of different types of fertilizers, comparative to the witness
variant, foliar unfertilized, although were between 13 and 50%, are not statistically
provided. It was emphasized the fertilized variant with Bor complex, 5 1/ha, where the
grapes production was of 6750 Kg/ha, with a production spore of 50% comparative with the
witness, foliar unfertilized. This variant was followed by variants which used Folibor
standard, 5 1/ha and Cupribor, 5 1/ha with production spore of 22%.

The grapes production quality depend on the biological potential on variety, of
culture factor but also on the climatical conditions as well as grapes production quantity
(table 4).

Concerning the influence of different types of fertilizers on boron base, showed
that through their utilisation were obtained grapes with a big weight comparative with the
witness, foliar unfertilized. The mean weight of 100 grapes was between 188 and 198 g in
all foliar treated variants comparative with the witness, foliar unfertilized where it was
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registered a value of 172 g. The greatest value was registered in the variant which used Bor
complex, 5 I/ha, 198 g/100 grapes.

The values of total sugar content were between 160 si 162 g/l in foliar treated
variants comparative to 166 g/l in the witness, foliar unfertilized. The greatest value was
registerred in treated variant with Folibor B, 5 'ha, 162 g/1.

Table 4
Grapes production function of foliar fertilization with natural organic compounds of boron
at vine
Variant Grape's Difference | Mean Total Total
production Kg/ha of 100 o
Ko/ha % rapes | Sugar acidity
& Y | @) | @S0
Witness, foliar 4500 100 172 166 2.42 Mt.
unfertilized
Acid boric, 0,15% 5250 116 188 161 241 +750
Folibor standard, 5 1/ha | 5500 122 192 160 2.56 +1000
Folibor B, 5 1/ha 5125 113 191 162 2.60 +575
Cupribor, 5 1/ha 5500 122 193 160 2.71 +1000
Bor complex, 5 1/ha 6750 150 198 160 2.73 +2250
DL 5% = 3070 DL 1% = 4260 DL 0,5% = 5880

In witness variant, foliar unfertilized, the value of total titrable acidity was of 2,42
g/l HSO, and in treated variants with products on boron base this registered the greatest
values, with one exception. This was between 2,56 g/l H,SO, in treated variant with Folibor
standard, 5 I'ha, and 2,73 g/l H,SO, in treated variant with Bor complex, 5 1/ha.

CONCLUSIONS

1. The foliar fertilization with different types of fertilizers on boron contributes to
obtaining some superior values concerning the plants strength and productivity.

2. At watermelons culture, the utilisation of fertilizers with boron determined the
increasing of fruits mean weight and, finally, the increasing of production. The fruits with
the greatest mean weight too greatest (4,660 Kg), were obtained when the fertilization was
made with Bor complex.

3. At peach tree culture, the trees strength expressed through the vegetative
increasing sum registered values between 25,37 m/tree in treated variant with Acid boric,
0,15% and 32,90 m/tree in treated variant with Bor complex, 5 I/ha, comparative with 17,80
m/tree in witness variant, foliar unfertilized.

4. At vine culture, the foliar fertilization, with natural organic compounds of

boron, contributed to obtaining grapes with a big weight of spores of production between
13 and 50%.
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ABSTRACT

To achieve drinks of spirit brandy type (Cognac), raw distillations of wine are subject to the
processes of aging, for a long time, in cake barrels, where take place profound physical, chemical
and biochemical transformations that lead to the enrichment of chemical composition and the
enablement of olfactory-gustative characteristics of distillates.

The classical aging of wine distillates remained also in this days as a traditional practice,
slow and delicate, based a winemaker kills and experience. During the aging of distillate wine occurs
a concentration of some of its components and occurs the achievement of other new components, bath
sets of changes contributing decisively to the improvement of organoleptic characteristics (Popa A.,
1992, 2002).

INTRODUCTION

As for Romania, the wine distillations represent an important way of recover the
wine-raw material, from many vineyard areas and one of these areas is the vineyard center
Banu-Maracine, Craiova, so we proposed to surprise the physical-chemical processes
during 2004-2009, that occurs during the aging of wine distillates in barrels of different
capacities.

MATERIAL AND METHODS

To achieve the experiments were used cak with a capacity of 500 liters and 200
liters, where was passed to aging the wine distillate, from the Cramposie wine, 1990
harvest. Composition and organoleptic characteristics of raw wine distillate from the
Cramposie wine, harvest in 1990 are present in Tab. 1.

Oak barrils (500 1 and 2001) with raw distillate of wine, were passed in the
warehave of againg, where temperature varied between 15-25°C. Periodically, from six to
six months were analyzed the chemical characteristics of distillate subjected to aging,
turning to analysis adapted by O.I.V, and the organoleptic assessment was done by the
calling to the assessment system of compensation points from 1 to 20.

We mention that our experiences are part of a larger/broader research program
conducted at the Department of Viticulture-Oenology of the Horticulture Faculty of
Craiova.
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Tab.1

Compositional characteristics of raw distillate of wine

. The physico-chemical properties Content Content improved by the
quality standard
1. | Alchoolic concentration at 20°C vol.% | 68,82 62-72
2. | Total acidity (acetic acid) mg/1 450 600
3. | Aldehydes (acetaldehida) mg/l 94 150
4. | Superior alchools, mg/I 1800 700-3000
5. | Metyl alchool, g/ 0,8 2,60
6. | Esters, mg/l 1900 500-2200
7. | Furfural, mg/l 9,3 14,5
8. | Iron, mg/l 0,7 1
9. | Copper, mg/l 1,02 3
10.| Lead, mg/l 0,03 0,3
11.] Arsenic, mg/l - 0,05
I1. Sensors features
Clear liquid without suspended particles or slurry and without sediment. Colorless liquid

RESULTS AND DISCUSSION

The evolution of the distillate wine characteristics during the aging of raw
distillate wine in cak barrels (500 1 in full) are presented in Tab.2. Distillate obtained from
Cramposie wine, the harvest of 1990.

The evolution of the same characteristics of raw distillate of wine found during
aging, but in cak barrels of smaller capacity (200 I in full) is given in Tab.3

During aging of wine distillates in barrels of different capacities located in
warehause of aging with temperature, relatively high, between 15-25°C, occur distillate
losses. The results obtained by us are presented in Tab.4.

CONCLUSIONS

Analytical results obtained during 5 years of research, concerning on physico-
chemical processes that occur during aging of wine distillates in cak barrels of different
capacities allow us to draw next conclusions:

1. The most important chemical reactions that occur during aging can be
divided into two main categories:
a) hydrolysis reaction
b) oxidation reaction
2. Hydrolysis reactions have influence mainly on the taste characteristics of
distillate, while the oxidation of the fragrance;
Volatile components of the distillate from wine by distilation during aging
4. Nonvolatile components, mainly from, cak and dry extract from of distillate
at a rate of 0,5-2 g/l after 4 to 8 years of aging. The extract contains a
complex of substances: acids, tannins, lignin, lignon, colorants, sugars,
esters, aldehydes and aromatic ketones, lactones;
5. Inbarrels of larger capacity (500 liters), the aging of distillate wine is heavy
because of larg volumes, the staves barrel is very big and the contact with
the oxigen from oxigen becomes insuficient;

(O8]
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6. In vassels of smaller capacity (200 liters), wine distillate obsolescent
quieker, as a result of a favorable report between the surface and the
volume and the lower thiekness, which eases the oxidation processes. At
the sametime, low-capacity vassuls, the proportin of distilate that is lost by
evaporation is higher.
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The evolution of the distillate wine characteristics during the aging of raw distillate wine in
cak barrels (500 [ in full).
Distillate obtained from Cramposie wine, the harvest of 1990

Tab.2
° In mg/1 distilled In mg per 100 ml anhydrous alcoohol @ =
2 5 =
2
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& ) ) + 2
=] Q
| 5 g q 2| o + = | 2| 2g
iy 2o g 29 s = g =" » 3 S ] 82
8 8 R=; = 20 5 5 g 3 1] = o == <=
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1 63,70 | 3,61 | 482 | 55 | - | 6500 | 69 | 89,10 | 020 174 | 3352| 263,1 | 195| 9,5
1,5 | 6868|372] 592 | 54 | - | 7704 | 75| 9640 | 060 | 182 |357,6| 2784 | 1.88| 12
2 | 6850|385 610 | 62 | - 804 | 86 | 1140 | 0,80 | 188 | 391,8| 3020 | 1,64 | 16
25 | 6842|380 742 | 69 | - 876 | 98 | 1304 | 090 | 194 | 422,7| 3244 | 148| 17
3 63,10 | 383 | 870 | 69 | - 89,0 | 104 | 1460 | 1,20 | 204 | 4506| 3500 | 139| 18
35 | 679|371 890 | 71 | - o1 | 13| 1724 | 130 | 210 | 486,1| 3824 | 121| 18

4 67,51 [ 350 | 899 | 73 | 229| 924 | 126 180,1 | 1,50 | 215 | 501,6| 395,01 | 1,19| 18
45 | 6743|349 946 | 74 | 235| 944 | 154| 1843 | 1,50 | 220 | 5156 4043 | 1,19] 19
5 67,14 | 345 | 1144 | 75 | 240 | 952 | 182 189,0 | 1,60 | 232 | 5364| 4210 | 122 19

* Nonalcohoolic coefficient = X acids, aldehydes, esters, furfural and higher alcohools

143




Tab 3.

The evolution of the distillate wine characteristics during the aging of raw distillate wine in
cak barrels (200 1 in full).

- ° in mg/1 distilled in mg per 100 ml anhydrous alcoohol £ | g
) Ao 3 [5)
o | = =2 | 8 | &
21 “ gl + |8
g 5 5] >~ o) —_ ) = + 5 =z 25
S =RE) o | =23 2 = — <] == » 3 S < &
Slga Mg | £ 828 58| 2|85 z2% | 8 |gs
g1 = € |E| S8 2| E| £ 22| M2 2|8
2| < = S| S8 ||| 2| 2|53 3 I
ERIE: cles|g 2 2028 Tl 5%
< = Ke)
Initial | 68,82 | 3,56 | 114 | 25 | 1,1 36,4 6,8 76,8 10,00 | 152 | 272 2288 | 1,97 8
1 68,73 | 3,51 | 942 | 27 |23 37,0 7,6 84,8 1,14 | 166 | 296,5 | 250,8 | 1,95 10
1,5 | 68,50 |347 | 1156 | 31 |29 89,4 8,5 95 1,27 | 169 | 363,1 264 1,77 12
2 68,01 | 3,46 | 1404 | 34 | 3,6 105 10 143 2,14 | 186 | 446,1 329 1,30 17
2,5 | 67,80 |345 | 1686 | 34 | 4,8 109 17 164 2,64 | 198 | 490,6 362 1,20 19
3 67,53 | 3,46 | 1743 | 35 | 5,7 134 20 189 3,50 | 214 | 560,5 403 1,13 19
35 | 67,32 | 343 | 1794 | 35 | 6,9 166 26 210 4,80 | 292 | 6388 442 1,10 19
4 66,80 |3.42 | 2742 | 35 |75 195 28 236 6,44 | 247 | 7124 483 1,04 19
45 | 66,56 | 342 | 289 | 35 | 84 210 33 241 7,30 | 253 | 7443 494 1,04 19
5 66,50 | 3,42 | 2886 | 36 | 9,0 230 34 256 8,50 | 286 | 8145 542 1,11 20
Distillate obtained from Cramposie wine, the harvest of 1990
Tab.4

The oscillation limits and the loss average of distillate wine, occuring during aging, in

relation to the size of barrels (kg/100Kg).
Barrels in full in a local with ambiental temperature between 15-25°C

Analysis phase Barrels capacity (1)
(ages) 500 200
) 14-29 33-7.2
1,84 49
15 3,6-57 8-13,2
’ 4,0 10,2
5 3.7-52 8,6 - 9,4
4.8 10,9
5,8-64 9,9 - 14,6
3 5,8 12,2
3 53-84 11,2-17.9
6,8 14,0
35 73-10,6 13,7-19,6
’ 8.4 16,4
4 7,5-10,9 14,6 - 22,0
8.8 17,9
45 8.4-13,0 16,4 - 24,8
’ 11,4 19,80
5 9,2-13,6 17,2-2,70
11,40 23,0
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ABSTRACT

The main chemical processes that conducted to the improve of wine distillates composition
and of their olfactory-gustative characteristics are related with ethanolissis and other wood lignin of
oak transformations. During the process of lignin oak ethanol’s happen two opposite phenomena, one
refers to decomposition by the simplest combination of lignin monomers and the other to
condensation of monomers with the formation of dense products, which ultimately precipitates. Also,
during aging of wine distillates some of the lignin ethanolisse products, and some of the simplest
combination of wood extracted cycle enzymes are subject to oxidative degradation, resulting
aromatic aldehydes, such as vanillin. It should be emphasized the fact that the most condensed non-
volatile products of lignin ethanolisse increase the distillate of wine extract, and the fact that they
have color, it participate in reaching the aged distillate’s color (Popa A., 1985, 2002, Gavrilescu 1.,
1998, Teodorescu and all, 1958).

INTRODUCTION

In a research program developed at the Department of Viticulture and Oenology of
the Faculty of Horticulture in Craiova, in connection with the production and aging of wine
distillates we decided to catch the wine distillate extract evolution during aging and to
determine the main origin components thereof.

Material and methods

The experiments were conducted in the wine technological laboratory Banu
Maracine resort Craiova, following which is the origin and evolution of the main
components of wine distillate extract old to 15 years, in oak barrels of different capacity
(500 liters and 200 liters), located in a place for aging, whose ambient temperature was
between 15°C and 25°C. for chemical determinations, there were used methods
recommended by the International Organization of Vine and Wine (OIV).

RESULTS AND DISCUSSIONS

The main obtained results of the extract’s content evolution of aged wine distillate
in oak barrels with a capacity of 500 liters, are presented in Tab.1.
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Extract’s content evolution of aged wine distillate in oak barrels
with a capacity of 500 1 (in full). Distillate obtained from Cramposie wine,
made from de harvest of 1990

Tab.1
Compo- Maturation period (years)
nent 1 1,5 2 2,5 3 3,5 4 4.5 5 After 10 | After 15
years years

Tanning 20 23 25 | 29 | 33 | 34 | 35 | 36 | 36 37 14

substances
%

Lguin % 27 29 31 | 32 | 34 | 36 | 36 | 37 | 37 19 18
Reducing 16 19 21 23 24 24 25 25 25 36 47
sugars %

It was found that tanning substances are extracted from oak wood in the first 3 to 5
years, after which their content is reduced on account of condensation process, that takes
place. Lignin content increases in distillate u to 5 years of aging, then decreases
significantly as a result of chemical transformations with the formation of reducing sugars,
that face important proportions as the aging period increases.

Aging of distillates in oak barrels with smaller capacity lead to the same
evolutionary effect of tanning substances, lignin and sugars, but their proportions are more
considerable. The obtained results are presented in Tab.2.

Extract’s content evolution of aged wine distillate in oak barrels
of smaller capacity (200 1, in full).
Distillate obtained from the Cramposie wine made from the harvest of 1990

Tab. 2
Compo- Maturation period (years)
nent 1 1,5 2 2,5 3 3,5 4 |45 5 After 10 | After 15
years years
Tanning 20 23 25 29 33 34 35 | 36 36 37 14
substances
%

Lguin % 27 29 31 32 34 36 36 | 37 37 19 18
Reducing | 16 19 21 23 24 24 25 | 25 25 36 47
sugars %

To capture the component’s source of aged wine distillate’s extract, we have made
absolute alcoholic aqueous extracts in the inner layer of oak staves that came in direct
contact with the distillate subjected to aging up to 2 mm thick.

The results obtained from aged distillates in oak barrels with a capacity of 500
liters are presented in Tab.3.
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The chemical composition of the imner and outer layers of staves’ oak barrels
(500 liter capacity), in which wine distillate got aged for 15 years. The extract was made
from the 2 mm resulted talaj of two layers

Tab. 3
The area where the extract The chemical composition of the a queos
was made and alcoholic extract (mg/1)
Dry residue Tanning Reducing Lignin
substances substances

From the inner layer (that
came direct contact with the 1,84 0,85 0,05 0,89
distillate) up to 2 mm thick
From outer layer (that came 4,05 3,10 0,09 1,17
in direct contact with the at
mosphere) up to 2 mm thick

Inner layer’s depletion is easily found into the main components of the wine

distillate extract, as a result of the hydrolysis and oxidation reactions process.

We meet the same phenomenon in the case wine distillate aging in vassals of
smaller capacity (200 liters), the depletion of the immer layer being more severe and
therefore, a more rapid aging and quality distillate. The obtained results are given in Tab. 4.

The chemical composition of the inner and outer layers of stares oak barrels

(capacity 200 liters) in which wine distillate got aged for 15 years.

The extract was made from the first 2 mm resulted talas of the two layers

Tab.4
From outer layer (that came in The chemical composition of the a queos and alcoholic
direct contact with the at extract (mg/l)
mosphere) up to 2 mm thick
Dry Tanning Reducing Lignin
residue substances substances
From the inner layer (that came
direct contact with the distillate) 1,52 0,42 0,01 0,39
up to 2 mm thick
From outer layer (that came in 4,00 3,12 0,08 1,14
direct contact with the at
mosphere) up to 2 mm thick
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CONCLUSIONS

Our research confirms researches carried out in other major wine countries of the
world, demonstrating that in the aging technology of wine distillates, the oak
barrel is not only a container for wine distillate, but mostly it provides wood
extractive substances to the distillates that are necessary in the aging process and
in the same time it accomplishes the physical and chemical conditions that conduct
to the transformations that occur between wine distillate and wood. Without the
wood presence the organoleptic qualities of the wine distillate would not form,
whatever the length of aging.

The extraction and then oxidation of tanning substances from the oak barrel stave
leads to an improvement in the wine distillate’s taste, printing a pleasant taste. In
the raw wine distillates, the tanning substances are absent and they increase
gradually as aging, reaching the maximum level after 3-5 years, and then due to
the oxidation processes they begin to decrease;

The lignin is a nucleosides substance, whose constitution is little known; it
contributes with the cellulose to vegetable cells walls constructions. A part of the
lignin is soluble in alcohol in the presence of acetic acid. Therefore it can be
soluble by the distillate and decays in time in aromatic compounds, such as
vanillin. The consequence of this process is that, as aging, absolute lignin content
of the distillate decreases, as a result of oxidative damage and, further, as a result
of condensation with tanning substances:

Hemicelluloses are hydrolysis substances by dilute acids and soluble in time,
during the monosaccharide formation, that result in improving the distillate taste;
During the wine distillate’s aging period from 5 to 10 years, the extraction of
tanning substances decreases due to the tannin depletion of the superficial layers
of the oak staves layers. At this age, the distillates are moved in barrels that were
used before. Now, a slow oxidation of the dissolved tannins takes place, the color
intensifies, and the bitter taste disappears. The acidity continues to slightly
increase, mainly due to non-volatile acids that were extracted from oak wood. The
lignin ethanolisse and the hemicelluloses hydrolysis intensifies, the esters
alcoholize continues. As a result of ethanolissis and lignin oxidation, aromatic
aldehydes occur, such as vanilla.
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ABSTRACT

The obtaining of superior yields, typical for varieties and area of culture depends on
knowing the technological and agrobiologic characteristics of varieties, but also on the application of
some technologies which are specific to each variety.

In order to obtain high-quality wines is very important for the production to be balanced in
terms of quality and quantity. This paper regards the vigor, fertility and productivity of the Feteasca
regald, Feteasca albd, Muscat Ottonel and Burgund varieties in terms of applying of differentiated
pruning.

The experimental variants consist in applying fructification pruning differentiated under the
form of equal fruit loads but applied on different elements of fructification: short canes and long
canes.

INTRODUCTION

The fructification pruning is one of the most important works in the grapevine
technology of culture and, at the same time, the most difficult to apply, with a high labor
consumption.

The pruning methods and the training forms of the grapevine have evolved a lot in
the recent years; the viticulturists are trying to adopt the simplest solutions in order to
facilitate the other works.

When applying these pruning, the genetic characteristics of the variety and the
climatic conditions during the bud differentiation should be taken into account.

MATERIAL AND METHODS

The study was conducted during 2007-2008 in the vineyard of the Timisoara
Didactic Resort from U.S.A.M.V.B.T. The studied varieties: Feteasca regala, Feteasca alba,
Muscat Ottonel and Burgund are aged over 15 years, are grafted onto the Berlandieri x
Riparia Kober 5BB rootstock and the planting distances are 2 x 1.2 m, the density being
4166 logs/ha .

! Banat University of Agricultural Sciences and Veterinary Medicine, Timisoara
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Because the training form specific to vineyards of the Timisoara Didactic Resort is
the semi-tall, the following pruning types, were applied on the varieties:

V 1-30 buds assigned to short canes
V 2-30 buds assigned to long canes
V 3 - 40 buds assigned to short canes
V 4 - 40 buds assigned to long canes
V5 - 50 buds assigned to short canes
V6 - 50 buds assigned to long canes

During the researches we conducted observations and measurements on logs vigor,
fertility and productivity, the quantity and quality of yields. The annual growths were
measured; the shoots and inflorescences were counted. The foliar surface calculation was
done by weighting using the round-pieces method. Sugar determination was made by
refractometry.

RESULTS AND DISCUSSIONS

The estimation of logs’ vigor was done by measuring the annual growths and
determining the foliar surface.

The foliar surface and obtained production are closely related, because the
accumulation of organic substances in the grape-berries is based on photosynthesis. Foliar
surface is specific to each variety, but is influenced by both the pedoclimatic conditions and
the technology of culture.

Foliar surface grew along with the fruit load. At equal fruit loads, foliar surface is
greater if at the pruning long elements of fructification are left on the log (long canes).

After measuring annual growths, we have observed that at the Feteasca regala
variety, the V3 variant had the highest percentage of maturated growths of 94.95%, while
the V2 variant had the lowest percentage of 88.98%.

At the Feteasca albd variety, we observed the lowest percentage of maturated
wood of 83.65% at the V2 variant and the highest percentage at the V6 variant of 95.75%.

Muscat Ottonel variety has the highest matured wood percentage between 88.82%
(V2) and 93.44 (V6).

82.97% at the V3 variant is the lesser value of maturated wood at Burgund variety,
and the highest value was obtained at V1 variant, 93.46%.

At the Feteasca regala variety as compared to the V1 variant — the control variant,
the V6 variant after analyzing the variance had a very significant positive significance.

At the Feteasca alba variety the V6 variant had recorded as compared to V1 —
control variant a very significant positive value.

The Muscat Ottonel variety had recorded significantly positive values next to the
control at the V4, V5, V6 variants.

Positive significations were also obtained at the Burgund variety at V5 and V6
variants.

In order to determine the logs’ fertility and productivity, the fertility and
productivity coefficients and indexes were calculated.

Comparing the studied varieties we observed that the best fertility was registered
at the Muscat Ottonel variety and the lowest at the Feteasca alba variety.
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The best percentage of fertile shoots was at: the Feteasca regala, V5 variant -
82.2%; Feteasca alba, V2 variant - 73.6%; Muscat Ottonel, V3 variant - 93.4% and
Burgund, V5 variant - 83.6% .
Absolute productivity index had the highest values at the variants: V5 - Feteasca
regald - 253.4; V4 - Feteasca alba - 232.5; V3 - Muscat Ottonel - 180; V4 - Burgund - 300.8

Table 1
Logs’ vigor (2007-2008 average)
Variety Variant Total Maturated growths Foliar | Difference | Significan
annual surface to the ce
growths m/log % from | (m%log | control
(m/log) total ) (m*log)
Feteasca | VI(ct) 16,40 15,02 91,58 4,25 - -
regala V2 16,97 15,10 88,98 4,40 +0,15 -
V3 17,06 16,20 94,95 4,48 +0,23 *
V4 17,30 16,15 93,35 4,60 +0,35 *
V5 17,50 16,30 93,14 4,62 40,37 *
V6 18,02 16,94 94,00 4,88 +0,63 *E
DL5%=0,23 DL1%=0,41 DL0,1%= 0,97
Feteasca | Vl(ct) 21,02 18,70 88,96 7,40 - -
alba Y 20,62 17,25 83,65 7,56 +0,16 -
V3 20,11 18,16 90,30 8,35 40,95 o
V4 20,17 17,80 85,99 8,52 +1,12 **
VS 19,89 17,55 88,23 8,78 +1,38 **
V6 19,30 18,48 95,75 8,96 +1,56 kK
DL5%= 0,37 DL1%=0,79 DL0,1%=1,55
Muscat | VI(ct) 14,30 13,09 91,53 3,40 -
Ottonel V2 14,95 13,28 88,82 3,68 +0,28 -
V3 14,80 13,35 90,20 3,65 +0,25 -
V4 15,15 14,02 92,54 3,74 +0,34 *
V5 15,30 14,10 92,15 3,78 +0,38 *
V6 16,03 14,98 93,44 3,96 +0,56 *
DL5%=0,31 DL1%=0,72 DLO,1%= 1,43
Burgund | Vl(ct) 19,27 18,01 93,46 5,15 - -
V2 18,49 15,90 85,99 5,20 +0,05 -
V3 18,21 15,11 82,97 5,32 +0,17 -
V4 18,14 16,89 93,10 534 +0,19 -
V5 18,00 15,40 85,55 5,48 +0,33 *
V6 17,80 16,38 92,02 6,02 +0,87 *x
DL5%=0,28 DL1%= 0,58 DLO0,1%=1,23

Finally we present data on the quantity and quality of grape production. At the
Feteasca regala variety, V5 variant has the highest production, having as compared to the

control variant a very significant positive value.

The Feteascad albd variety recorded at the V4 variant a distinctly significant
positive production from the control.
At Muscat Ottonel, V3 variant has a distinctly significant positive value next to the

control’s production and the V6 variant has a negative significance.



At the Burgund variety, significant positive yields experienced the V4, V5 and V6
variants.

We estimated the quality of production on the sugar and acidity content. We
noticed as very qualitative the varieties Burgund and Muscat Ottonel, which have sugar
values over 190 g/l at all tested variants.

Table 2
Logs’ fertility and productivity (2007-2008 average)
Variety Variant | Fertile Fertility coefficients Medium Productivity index
shoots weight
(%) relative absolute of a grape | relative absolute
(2

Feteasca ! 75,1 1,15 1,29 142 163,30 183,18
regala V2 76,2 1,22 1,40 145 176,90 203,00
V3 75,9 1,26 1,36 134 168,84 182,24

V4 77,1 1,29 1,47 137 176,73 201,39

V5 82,2 1,44 1,81 140 201,60 253,40

V6 80,8 1,38 1,72 138 190,44 237,36

Feteasca Vi 71,2 1,12 1,32 118 132,16 155,76
alba V2 73,6 1,24 1,46 104 128,96 151,84
V3 70,9 1,54 1,62 120 184,80 194,40

V4 70,2 1,61 1,86 125 201,25 232,50

V5 68,5 1,55 1,78 112 173,60 199,36

V6 66,8 1,58 1,80 110 173,80 198,00

Muscat \A! 90,2 1,39 1,45 98 136,22 142,10
Ottonel V2 93,0 1,48 1,53 96 142,08 146,88
V3 93,4 1,72 1,80 100 172,00 180,00

V4 92,1 1,64 1,71 95 155,80 162,45

VS5 88,8 1,25 1,32 88 110,00 116,16

V6 88,0 1,18 1,24 90 106,20 111,60

Burgund Vi 76,8 1,20 1,35 120 144,00 162,00
V2 78,6 1,29 1,43 147 189,60 210,21

V3 81,0 1,70 1,74 151 256,70 262,74

V4 82,4 1,76 1,88 160 281,60 300,80

V5 83,6 1,67 1,75 158 263,86 276,50

V6 83,0 1,71 1,80 155 265,05 279,00

At the Feteasca alba variety we noticed a larger quantity of sugar in the case of
variants with a smaller load of fructification, but V3 and V4 variants have a balance
between production and quality. 2007 and 2008 being favorable for the cultivation of vines,
also determined the obtaining of superior qualitative productions at the Feteasca regala
variety.
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Quantitative and qualitative production (2007-2008 average)

Table 3

Variety | Variant | Production | Sugar Acidity Alcoholic | Difference | Signifi
(kg/ha) (g/) (g/l degree to the cance
H,SOy) (% vol.) control
(kg/ha)
Feteasca | V 1(ct) 7545 185 5,4 10,8 - -
regala V2 8998 186 5,5 10,9 +1453 -
V3 10207 182 5,3 10,7 +2662 *
V4 10869 184 5.4 10,8 +3324 **
V5 13582 183 52 10,7 +6037 ke
Vo6 11491 180 5,2 10,5 +3946 ok
DL5%=1667 DL1%=3125 DLO0,1%= 5749
Feteasca V 1(ct) 6458 197 4,8 11,5 - -
alba V2 7583 202 4,9 11,8 +1125
V3 8124 199 4,7 11,7 +1666 *
V4 9166 195 4,8 11,4 +2708 ok
V5 8749 191 5,0 11,2 +2291 *
V6 8624 188 5,1 11,0 +2166 *
DL5%=1333 DL1%=2708 DLO0,1%= 5498
Muscat V 1(ct) 9571 200 3,8 11,7 - -
Ottonel V2 10100 198 3,8 11,6 +529 -
V3 13200 192 3,6 11,2 +3629 *E
V4 11030 196 3,6 11,5 +1459 -
V5 8126 195 4,0 11,4 -1445 -
Vo6 7290 196 4,1 11,5 -2281 0
DL5%=1665 DLI1%= 3541 DLO0,1%=6905
Burgund | V I(ct) 10800 200 4,5 11,7 -
V2 11120 202 4,4 11,8 +320 -
V3 11400 197 4,3 11,5 +600 -
V4 12300 198 4,4 11,6 +1500 *
V35 12044 198 4,6 11,6 +1244 *
V6 11980 196 4,3 11,5 +1180 *
DL5%=1124 DL1%=2207 DLO0,1%= 4499

CONCLUSIONS

Foliar surface at the studied varieties ranged within the normal limits, the highest
values were recorded at the variants with big fruit loads.

At Feteasca regald and Burgund varieties the optimal fertility and productivity
have been observed at the variants with the fruit load of 50 buds, distributed on short canes.

Muscat Ottonel variety presents a good fertility at a fruit load of 40 buds
distributed on short canes, and the Feteascd alba variety prefers a moderate fruit load,
distributed on long fructification elements (long canes).

Between fertility, productivity and actual production there isn’t always a direct
correlation.

In all the years of research, production quality was good on all varieties.

The differences recorded between varieties reflect their genetic potential.
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ABSTRACT

Diseases and pests control at the grapevine in the context of sustainable viticulture is an
important technological link that directly affects the quantity and quality of grape production and the
economic efficiency of grapevine cultivation. In the vineyards of Timisoarea Didactic Resort in
U.S.AM.V. Timisoara, we applied 2 different schemes of phitosanitary treatments with products that
are available on the market, on the table grape variety Silvania. Researches were focused on the
damaging symptoms represented by the frequency, intensity and attack degree of pests and diseases and
the effect of the applied treatments. We observed that the application of the first treatments which have a
preventive role is very important and the use of expensive phitosanitary products is not always justified.

INTRODUCTION

The grapevine pathogens that induce the greatest losses are downy mildew,
powdery mildew and gray mold, and the most harmful pests are mites and moths. One of
the most expensive technological sequences at the grapevine is the control of diseases and
pests. Treatments of diseases and pests at the grapevine should be primarily made as
preventive; in this respect rigorous observations are being necessary in order to signal the
risk of infection in terms of diseases or the exceeding of the pest thresholds at the pests. As
required by modern viticulture, we must develop effective and less polluting treatment
plans that take account of the ecologic and economic conditions of the area of culture. The
application of the most appropriate technological measures which would result in
phytosanitary protection of the vineyards has direct influence on the quantity and quality of
grape production and also a greater economic efficiency.

MATERIAL AND METHODS

The experience was conducted in the vineyard of the Didactic Resort from the
U.S.A.M.V.B. Timisoara in 2008, on an area of 1 ha planted with table grape variety
Silvania. We choose a table grape variety because they are more susceptible to attack by
diseases and pests as compared to wine grapes, in addition Silvania variety has a good
resistance to downy mildew, medium to powdery mildew and low to gray mold. We
divided the area of 1ha in 2 parcels of 0.5 hectares on which we applied different treatment
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plans, with the most representative products that are currently found on the market. Plan 1
for phytosanitary treatments that we applied in the parcel I includes products that on the
market have a higher cost, and plan 2 contains products with a more affordable price. 8
treatments were carried out; they were performed in both parcels during the same
phenophases and at the same dates. We studied 20 logs in each parcel in which we
examined leaves and bunches, observing the pest symptoms represented by the frequency,
intensity and degree of attack of pests and diseases. These indicators were analyzed before

the first treatment and after the first treatment corresponding to diseases / pests. After
applying the 8 treatments, we analyzed by comparing yields from the 2 parcels.
As follows we present the treatment plans that we used.
Table 1

Plan 1 for phytosanitary treatments against pests and diseases from vineyards used in parcel |

Nr. Date Phenophase Pest or disease Commercial product and dose
crt.
1 20-30 IV Bud break Mites , Powdery Neoron 500 EC 0,1%;
mildew Decis 25WG 0,03%; Karathane
Gold 0,05%
2 10-20 V 10-15 cm shoots | Mites , Moths, Envidor 240 SC 0,04% 0,4 1/ha;
Powdery mildew Calypso 480 SC 100 mi/ha;
Flint max 0,16 kg/ha
3 20-30 V 25-30 cm Downy mildew, Ridomil Plus Gold 42,5WP
shoots, bunches | Powdery mildew 3kg/ha,
release Talendo 0,2251/ha
4 30V-10 Before Downy mildew, Melody Duo 2kg/ha,
VI flowering Powdery mildew, Flint max 0,16 kg/ha
Moths (gen. I) Decis 25WG 0,03%, 30 g/ha
5 10-20 VI After flowering | Downy mildew, Ridomil Plus Gold 42,5WP
Powdery mildew, 3kg/ha,
Gray mold Talendo 0,2251/ha Teldor 500 SC
1 1/ha
6 20-30 VI | Growth of the Downy mildew, Melody Duo 2kg/ha,
berries Powdery mildew Flint max 0,16 kg/ha
7 1-20VIL Compacting of Downy mildew, Ridomil Plus Gold 42,5WP
the bunches Powdery mildew, 3kg/ha,
Gray mold, Moths | Talendo 0,2251/ha Teldor 500 SC
1 1/ha
Envidor 240 SC 0,04% 0,4 1/ha
8 20 VII- 10 | Beginning of the | Downy mildew, Melody Duo 2kg/ha,
VI ripening Powdery mildew, Flint max 0,16 kg/ha Mythos 3
Gray mold, Mites, 1/ha,
Moths (gen. II) Neoron 500 EC 0,1%;
Calypso 480 SC 100 mi/ha

Approximate cost of the plan 1 for the phytosanitary treatments - 3467 RON/ha

Table 2

Plan 2 for phytosanitary treatments against pests and diseases from vineyards used in parcel II

Nr. Data Phenophase Pest or disease Commercial product and dose
crt.
1 20-30 IV [Bud break Mites , Powdery Nissorun 0,05%;
mildew Decis 2,5 EC 0,03%, 0,31/ha;
Kumulus DF 0,3%
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2 10-20 V 10-15 cm shoots | Mites , Moths, Apollo 50 SC 0,04%,
Powdery mildew Karate Zeon 0,02%,
Falcon 460 EC 0,31/Ha
3 20-30 V 25-30 cm Downy mildew, Mikal Flash 3kg/ha,
shoots, bunches | Powdery mildew Folicur Solo 250EW 0,41/ha
release
4 30 V-10 |Before Downy mildew, Curzate F 2,5kg/ha,
VI flowering Powdery mildew, Falcon 460 EC 0,31/Ha
Moths (gen. I) Decis 2,5 EC 0,03%, 0,31/ha
5 10-20 VI  |After flowering | Downy mildew, Mikal Flash 3kg/ha,
Powdery mildew, Folicur Solo 250EW 0,41/ha Topsin
Gray mold 70PU 0,1%
6 20 —30 VI |Growth of the Downy mildew, Curzate F 2,5kg/ha,
berries Powdery mildew Falcon 460 EC 0,31/Ha
7 1-20VIL Compacting of | Downy mildew, Mikal Flash 3kg/ha,
the bunches Powdery mildew, Folicur Solo 250EW 0,41/ha Topsin
Gray mold, Moths 70PU 0,1%
Apollo 50 SC 0,04%
8 20 VII-  [Beginning of the| Downy mildew, Curzate F 2,5kg/ha,
10 VIII ripening Powdery mildew, Falcon 460 EC 0,31/Ha
Gray mold, Mites, Shavit 25EC 0,02%
Moths (gen. II) Nissorun 0,05%;
Karate Zeon 0,02%

Approximate cost of the plan 2 for the phytosanitary treatments — 2031RON/ha.

RESULTS AND DISCUSSIONS

Silvania variety has a good resistance to downy mildew, so that the frequency of
the pathogen Plasmopara viticola attack is relatively low. After applying the first treatment
against downy mildew (phenophase : 25-30 c¢cm shoots) is observed that the frequency,
intensity and degree of attack have decreased a lot. Plan 1 (Ridomil Plus Gold, Melody Duo
2kg/ha) of treatment recorded a slight qualitative surplus next to the plan 2(Mikal flash ,
Curzate F).

Table 3
The effectiveness of treatment plans on downy mildew attack
Variant Nr. of analyzed leaves | F% 1% GA%
Before the first treatment 70 13,20 15,88 2,09
After the first treatment from plan 1 6,55 5,02 0,32
After the first treatment from plan 2 7,30 5,96 0,43

The degree of attack of the pathogen Uncinula necator is higher as compared to
downy mildew attack. After the first treatment (at bud break) we observed that the
application of the product Karathane Gold is more effective in controlling the powdery
mildew than the application of a concentration of 0.3% of Kumulus DF which contains
800g/kg sulfur.

Table 4
The effectiveness of treatment plans on powdery mildew attack
Variant Nr. of analyzed leaves F% 1% GA%
Before the first treatment 86 24,60 20,13 4,95
After the first treatment from plan 1 10,12 7,24 0,73
After the first treatment from plan 2 12,38 8,01 0,99
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This table grape variety is sensitive to Botrytis cinerea, which explains the high values
recorded by the pest symptoms. The treatment with Teldor SC 500 gave spectacular results,
after the first treatment the frequency and intensity of attack were reduced by half. The treatment
with Topsin 70 PU also gave good results, reducing the degree of attack at 2.39.

Table 5
The effectiveness of treatment plans on gray mold attack
Variant Nr. of analyzed inflorescence | F% 1% GA%
Before the first treatment 60 30,43 | 20,75 6,31
After the first treatment from plan 1 15,10 | 10,96 1,65
After the first treatment from plan 2 18,22 | 13,15 2,39

The products used to control mites and insects (Neoron, Nissorun, Decis, Envidor,
Apollo) have given good results in both treatment plans, without significant differences and
were applied generally. The products for the control of the moths at the grapevine (Calypso,
Karate Zeon) were locally applied because the attack has not covered the entire area on
which we conducted the experience.

In order to carry out the research we have chosen for each treatment plan 2
products which we used alternative. After applying the 8 treatments we concluded that the
production from the parcel I was 4560 kg / 0.5 ha, being superior to the production obtained
in parcel 11, 4112 kg / 0.5 ha.

CONCLUSIONS

2008 was favorable to grapevine culture in terms of climate, the high frequency
and intensity of disease and pest attacks from this year is a consequence of poor
phytosanitary degree of the vineyard from the previous year. We found that the first
treatments-that are preventive-are very important but we also noted that it is not always
necessary the application of 5-6 treatments for controlling a disease as occurred in our case
at downy mildew, if weather conditions aren’t favorable for the development of the disease.

At Silvania variety we appreciate that the treatments against gray mold must be
applied in time to avoid damage, the more justified in terms of production surpluses was the
third treatment. We believe that both treatment plans can be successfully chosen. We
mention that in favorable years for the vine culture, with no serious attacks by diseases and
pests, it is not economically efficient to use expensive phytosanitary products, the
difference in production being not very significant. We recommend the alternative
application of phytosanitary products in order not to create resistant breeds and reducing the
consumption of expensive products by using them at a smaller number of treatments,
especially at critical moments; at the remaining treatments at the phenophases with a lower
risk use phytosanitary products less expensive. We cannot develop treatment plans that are
universally valid, they shall be establish differently depending on the phitosanitary
condition of the vineyard, soil and climate conditions of the area and of each year, financial
resources of the exploitation, etc..
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ABSTRACT

The temperature has a great influence upon a series of parameters: the multiplication of
yeasts, the speed of the substratum effervescence, the accumulation of the alcohol and the breathing
intensity of the yeasts.

The yeasts have wide limits of development regarding the temperature at which they can
display the vital processes, between 0 degrees Celsius and 45 degrees Celsius and this is the reason
why they are framed in the group of eurythermal organisms.

The temperature acts synergically with other factors: the hydration degree, the alcohol, the ph,
the acetic acid, the light in different stages of the effervescence process, often inhibiting this process.

INTRODUCTION

Temperature influences upon a series of parameters: multiplication of yeasts, the
rate of fermentation, the cumulation of alcohol and intensity of breathing

The yeasts have large edges of development concerning the temperature where
they can display the vital processes, between 0-45°C, and for this reason they are situated in
the group of the eurythermal organisms. To these organisms we can't talk of minimum
temperatures, optimal or maximal of growth and development. Temperature varies a lot in
accordance with variety and species, but also in accordance with the type of wine
production (white and red).

Temperature, along with other factors: the degree of aeration, concentration of
acetic acid, the internal surface of a substratum, the degree of hydration, light, operate
synergistically in different steps of the fermentation process, inhibiting the most often this
process.

For this reason the oenologue is obliged to know the action of these factors in
order to guide them in the desired direction so as the wine to present high quality of the
bouquet and flavor.

MATERIAL AND METHODS OF RESEARCH

In order to study the temperature influence over the yeast metabolism it was used
must that derives from white grapes italian Riesling red grapes, Merlot variety.

! Doctorand Facultatea de Horticulturd Craiova
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The experiments concerned the influence of temperature on rate of fermentation of
sugar and the growth rhythm of yeasts, after 2-15 days from the onset of fermentation, as
well as the limit of fermentation of the yeasts. The same experiment was monitored and the
final amount of alcohol acquired depending on temperature of fermentation.

The alcoholic fermentation was caught at different temperatures: 6°C, 20°C, 25°C,
30°C and 35°C.

THE RESULTS OBTAINED

The influence on the temperature of fermentation upon the metabolic processes
proved to be very complex. The decrease or increase in temperature in the limits followed
of 6-35°C affected the vital-metabolic processes of yeasts, but they did not induce their
death when when the environment may have accumulated toxic products.

At low temperatures of fermentation (6°C), the rate of fermentation of sugar and
the rhythm of multiplication of yeasts are minor. Only after 4 days from the must seeding
the number of yeasts doubled in the case of italian Riesling must and tripled in the case of
Merlot must.

As for the italian Riesling must, after 7 days from the beginning of fermentation
only 20 g of sugar were metabolized, as for the italian Riesling must 40 g of sugar (the
higher values for the Merlot must being explained by the influence of the internal surface of
the substratum).

As for the italian Riesling must we observe that the process of multiplication of
yeasts, it decreased after the 7™ day, sign that low temperatures strongly inhibit the process
of multiplication.

In the last day (the 15" ), the metabolized quantity of sugar was of 25 g for the
italian Riesling must and 56 g for the Merlot must, so we can conclude that at a temperature
of 6° the yeasts metabolize slowly the available substratum. (fig 1)
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Fig 1 The influence of temperature of 6°C on the rate of
multiplication of yeasts in two types of must, italian Riesling
(196g./1 sugar) and Merlot (210g/1 sugar)

Once the growth of the temperature of fermentation (at 200°C) strongly increased

the rhythm of metabolizing the sugar on account of the better and obvious multiplication of
yeasts. For this only after 2 days there are metabolized 23 g of sugar in the case of italian
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Riesling must and 30 g for the Merlot must, the number of yeasts strongly increased,
especially in the first days, after which the rate of multiplication decreased (fig 2). At a
temperature of 20°C in the last day of determinations (the 15™ day) there were metabolized
156 g of sugar in case of the italian Riesling must and 175g sugar for the Merlot must.
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Fig.2 Influence of temperature of 20°C upon the rhythm of
multiplication of yeasts for two types of must, italian Riesling
(196g/1 sugar) and Merlot (210g/1 sugar)

At a temperature of 25°C, the yeasts invaded the substratum, that they metabolized
at a high rate, in day two from the beginning there have already been fermented 41 g of
sugar for the italian Riesling must and 80 g of sugar the Merlot must, only to realize in the
last day a registration for the italian Riesling must of 180 g of metabolized sugar and 192 g
of metabolized sugar for the Merlot must. The rate of multiplication of yeasts at this
temperature increased in the first two days and afterwards temperated. (fig 3).
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Fig. 3 The influence of temperature of 25°C upon the rhythm
of multiplication of yeasts for two types of must of italian
Riesling (196g/1 sugar) and Merlot (210 g/l sugar)
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At 30°C and 35°C, even if the yeasts invaded the substratum, after 2 days, for the
italian Riesling must 68 g of sugar were metabolized (at a temperature of 30°C),
respectively 74 g (at a temperature of 35°C) and for the Merlot must 78 g of sugar
metabolized (at a temperature of 30°C), respectively 79 g (at a temperature of 35°C),
although it was registered a decrease in the rate of muliplication of yeasts after the 4™ day,

all this being explained that the primary and secondary products of the fermentation inhibit
the activity of yeasts. (fig.4 and 5).
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Fig.4 Influence of temperature of 30°C upon the rhythm of
multiplication of yeasts for two types of must, italian
Riesling(196g/1 sugar) and Merlot (210 g/l sugar)
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Fig.5 Influence of temperature of 35°C upon the rhythm of
multiplication of yeasts for two types of must, italian
Riesling (196g/1 sugar) and Merlot (210 g/ sugar)
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In all the cases that we researched (6°C, 20°C, 25°C, 30°C, 35°C), the rate of
metabolizing of sugar decreases during the final 7 days, which is just by the difficulties that
yeasts encounter because of the cumulation of stress factors in the environment, but also the
diminuation of nourishing substances.

The parallel interpretation for the two types of must reached to the conclusion that
if the Merlot must, the phenomena registered are faster and display at a higher rate in
comparison with those from the italian Riesling must, a fact that is easily explained by the
musts fermentation that derive from the black grapes is made in presence of solid parts of
the grape (peel of grapes, seeds, pulp) that provide additional favourable conditions to the
development of metabolic processes.

The biggest proportions of alcohol issued registered after 15 days from the start of
the fermentation at a temperature between 25°C-30°C. At a temperature of 20°C
respectively of 35°C the alcohol degree was lower, because there remained foxy sugar in
the environment. At a temperature of 20°C the fermentation could continue but at 35°C it
blocked, in the environment the quantity of foxy sugar being so high, it resorts to other
means of transformation than the normal ones, and that's why the wine which was obtained
does not present organoleptic and chimical normal qualities.

COCLUSIONS

Following the experiments carried out regarding the influence of temperature on
metabolism of yeasts we arrived to the following conclusions:

- assessing the fermentative activity of a population of yeasts is based on the speed
and efficiency that the substratum can ferment at;

- low temperatures of fermentation (6°C) are ineffective for the yeasts metabolism,
number of viable cells is small, onset of fermentation is delayed and large amounts
of unfermented sugar remain in the environment;

- it was observed that at a temperature of 200C the multiplication of yeasts is good,
fermentation rate was good, final alcohol acquired is small and large amounts of
unfermented sugar remainl5 days later in the environment;

- temperatures of 25 - 300C proved to be optimal for both the multiplication rate and
the rate of metabolism, small amounts of sugar remain in the environment and
final alcohol acquired registered the highest value;

- high fermentation temperatures (350C) obviously slow down yeasts metabolism,
stopping the fermentation process, the yeasts die, even though large amounts of
sugar remain in the environment;

- effect of temperature should be studied by linking the influence of other factors
that inhibit the action of yeasts
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ABSTRACT

The normal metabolic activity of the leavens is permanently inhibited by a lot of physique,
chemical and biological factors.

The inhibitory action of these factors comes from: the exaggerated content of some normal
components of the grape must (sugar, phenols), the accumulation in big size of some secondary
products of effervescence (carbonic anhydride, acetic acid) or the intervention of some antagonism
and izoantagonism phenomena.

INTRODUCTION

The normal metabolic activity of yeasts is permanently inhibited by multiple
physical, chemical and biological factors.

The inhibitory action of those issues from: the grape must excessive content of
some normal components (sugar, phenol), the accumulation of larger proportion of some
secondary products of fermentation (alcohol, carbon dioxide, acetic acid) or the
intervention of some antagonism and izoantagonism phenomena.

MATERIAL AND RESEARCH METHOD

Among factors that inhibit the metabolic activity of yeasts, in this paper we treated
the action of initial concentration of sugar on grape must.

To watch embarrassing sugar we used the yeast flora of yeast spontaneous, where
prevailed Saccharomyces ellipsoideus.

For the experiment we used Italian Riesling grape must with different initial sugar
concentrations and we followed the time requeired from the processing time till the
perfection of must fermentation. The rate of fermentation expresssed in grams sugar
fermentation/24hours, the final acohol acquiered and the must rate of fermentation.

To highlight the best the influence of the sugar concentration on the activity of
yeast, we used grape musts with an initial sugar concentration of : 136; 160; 180; 200; 220;
240; 280; 300; 320; 340; 360 g/1.

! Doctorand Facultatea de Horticulturd Craiova
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RESULTS OBTAINED

Following tests carried out on the reaction of yeasts we got to the following data
(table 1):

Table 1

Rate of fermentation of musts (g zahar/24 hours) depending on their initial
concentration in sugar

Sugar Nr. days required | Unfermented The rate of
concentration for shaping the sugars fermentation (g

(g/D fermentation sugar/24 hours)

136 5 traces 27,2

160 10 traces 16

180 10 traces 18

200 15 traces 12,3

220 15 traces 14,6

240 20 traces 12

280 30 38 8,06

300 30 57 8,10

320 30 63 8,56

340 30 110 7,66

360 30 112 8,26

At a grape must with reduced initial concentration of sugar(136g/l), fermentation
yeasts triggered after three hours of sowing, metabolized relatively quickly available
substrate, but finally acquiered degree alcohol was small(7.8 vol % alcohol).

At a grape must with initial concentration of sugar (160g/1), fermentation yeasts
triggered after four hours of sowing, metabolized the entire available substrate, permitting
also the obtaining of a good finally acquiered degree alcohol, 9.2 vol %.

In the case of must with initial concentration of sugar of 180g/1, there are already
.embarrassed yeasts” translated by delaying the fermentative beginning (six hours). Still,
they manage to metabolize the entire sugar available (after 24 hours) and the wine has a
good finally acquiered degree alcohol(10.5 vol%).

With increasing initial concentration of sugar in the must, delaied fermentative
commencent is recorded: 6.5 hours at the initial concentration of 200g/1 and 7 hours for that
of 220g/l. These yeasts metabolize hard sugar concentrations available, 360 hours being
requiered to complete the process. The quantity of final acquiered alcohol is good, 11.7
vol% alcohol, respectively 12 vol% alcohol. However, it is clear that the yeasts are feeling
the environmental hiperosmotic inhibitory action together with the alcohol accumulated.

The maximum amount of sugar that could be metabolized by yeasts, we recorded
it at a must with 240g/1 sugar. In this case, although fermentation lasted 480 hours, yeasts
were able to metabolize the subtrate and the wine obtained had a high degree of alcohol (14
vol% alcohol).
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Above this value, pursued in all cases, we observed that yeasts can not work in

hiperosmotic environments, they cease any activity fementative, although the amount of
sugar is high. At high concentrations, large delaies of fermentation beginning of 14 hours at
320g/1 sugar are recorded; 20 hours at the initial concentration of 340g/l and 26 hours at
360g/1 sugar. At high concentrations, yeasts lost water in external environment, loss that led
to lysis by plasmolization.

9.

CONCLUSIONS

1. Yeasts multiply easily in small and moderate sugar levels initially and hard
with its growth.

2. The largest quantity of final acquired alcohol was recorded in wines that came
from musts with an initial concentraion of sugar of 160, 180 and 200g/1.

3. Yeasts are unable to metabolize all the sugar available in case of musts whose
initial concentration was at least 280g/1.

4. The destructive action of a large concentration of sugar was potentiated also
by other fermentation products, by alcohol in particular.

5. The rate of fermentation of sugars by yeasts was good in the musts having an
initial concentration of sugar starting with 160 till 240 g/l, then with the
increasing of sugar concentration, the rate of fermentation was highly
unbalanced.
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ABSTRACT

Researches were conducted in 2008 and concerned the evolving of vegetation phenophases,
the total and maturated annual growth, and the quantitative and qualitative production of the
varieties, in order to highlight the biological and technological characteristics of some grapevine
varieties from the wine-growing area of Ineu, varieties cultivated in a biological system. 11 grape
varieties were studied —out of which 2 have technological characteristics of table grape varieties
(Pargav, Ochiul Boului), 6 have the characteristics of wine grape varieties (Ruja Alba, Ruja Rogsie,
Negru Dulce, Galbend, Rara Alba, Risling — biotype of the Riesling Italian variety), 2 varieties have
mixed characteristics (Tamdios, Ceasla Mare — biotype of the Chasselas Dore variety), and one is
the variety Chasselas Dore, a cosmopolitan variety which is very popular and has mixed
technological characteristics and was selected as witness variety .

INTRODUCTION

Viticulture has been over time a main occupation of many populations. Taking into
account the specificity of grapevine culture, we consider that there is a close interdependence
between the continuity of the viticultural activity and the settling of a population. The vineyard,
source of wealth and charm, is one of the benefits offered by the generosity of nature. Vineyards
steal and imprison feelings and sights, as this wonderful scenery of nature, represent an
attraction hard to resist. The Minis — Maderat vineyard has a temperate continental climate with
Mediterranean influences, under the specific influences of Central European climate. The values
of the climatic elements registered at the Meteorological Station of the Minis Viticultural
Research Resort exceed the restrictive limits of the grapevine.

MATERIAL AND METHODS

The studied materials are 11 grape varieties, out of which 2 have technological
characteristics of table grape varieties (Pargav, Ochiul Boului), 6 have characteristics of
wine grape varieties (Ruja Alba, Ruja Rosie, Negru Dulce, Galbena, Rara Alba, Risling —
biotype of the Riesling Italian variety), 2 varieties have mixed characteristic (both for table
and wine) (Tamaios, Ceasla Mare — biotype of the Chasselas Dore variety), and one is the
variety Chasselas Dore, a cosmopolitan variety which is very popular and has mixed
technological characteristics and was selected as witness varieties.

! Banat University of Agricultural Sciences and Veterinary Medicine, Timisoara
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Researches were conducted in 2008 and concerned the evolving of vegetation
phenophases, the total and maturated annual growth, and the quantitative and qualitative
production of the wvarieties, in order to highlight the biological and technological
characteristics of some grapevine varieties from the wine-growing area of Ineu, varieties
cultivated in a biological system. Although these varieties have good or very good qualities,
both in terms of quantity and quality of production, they haven’t extended in the viticultural
practice. Some of these varieties are practically local biotypes of some worldwide well-
known varieties, but because of their age in cultivation in this area and also due to the
selection of populations they have developed some unique characteristics as compared to
the original varieties.

The vineyard in which the enumerated varieties may be found has about 120 years
and is a family holding, having as planting distances 1m between rows and 1m between the
logs on a row and the number of logs is approximately 2000. The used pruning system is
multiple Guyot without trunk, and the fructification elements are represented by fruit links
of 4-5/1og.

RESULTS AND DISCUSSIONS
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The studied grapevine varieties belong to(in terms of grape maturation), different
ages, so we have: a 2" age variety (Pargav), 5 varieties of 4™ age (Ruja Alba, Ruja Rosie,
Negru Dulce, Ceasld Mare, Chasselas Dore), 4 varieties of 5t age (Galbena, Rara Alba,
Risling, Tamaios), a 6™ age variety (Ochiul Boului).

Regarding the leaf falling, this phenophase starts first at the Pargav variety, and
the variety that keeps its leaves on the log the longest is the Ochiul Boului variety.

The vigor of a  grapevine is generally given by the annual vegetative growth.
This vigor is synthetically expressed by a number of indicators, out of which the most
important are total and maturated annual growth. Their value is shown in Table 2. The
largest total growths were observed at the Ochiul Boului variety, while the smallest are
observed at the Pargav variety.

The production of the studied varieties is presented in quantitative terms in Table 3
and in terms of quality in Table 4.

Quantitatively, production is outlined in the above mentioned tables through the
following indicators: total number of grape bunches, total weight of the grape bunches, the
average weight of a grape bunch and the average weight of a grape berry. The variety with
the largest number of bunches/log is the Risling variety, which has a 24,4 average of
bunches /log. The smallest number of bunches per log is in the Ochiul Boului variety.

This indicator (number of bunches per log) is not sufficient to express the
production’s quantitative level of a variety, because a variety may have as main feature the
presence of a large number of bunches on the log, but the bunches taken individually may
have a reduced weight and thus the total weight of the bunches is small.

Regarding the average weight of a bunch is notable the Ochiul Boului variety
with a weight of approximately 600 g.

The most important indicator for determining the productive capacity of a variety
is the total weight of bunches on the log. Given this fact and considering the data in the
table below you can observe that the Rara Alba variety is the most productive, this variety
can produce, in some favorable years, a bucket of grapes per log (10-11kg of grapes).

Out of all the substances that are contained in the chemical composition of the
grape berries, the greatest importance for the formation of taste qualities of the grapes and
their technical processing is given by sugars and organic acids. Therefore, the quality of
grapes is frequently assessed by the content in sugars and organic acids, however narrow
and unilateral this scaling may be.

From a viticultural point of view 2008 was a favorable year for the accumulation
of sugars in grape berries. The sugar content in the must (g/l) of the studied varieties was
between 236 g/l at Negru Dulce variety and 168 g/l at Ochiul Boului variety.

According to the must acidity content (expressed in g/l H,SO,), the Rard Alba
variety is on the first place with a value of approximately 5,3 g/l, and on the last place is
Negru Dulce variety with a value of approximately 3,2 g/ L.
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Table 4
Sugar and acidity content of grape must in 2008

Nt Variety Sugar content of the Acidity content of
) must (g/1) the must (g/l H,SOy)
1. Pargav 172 3,7
2. Ochiul Boului 168 43
3. Ruja Alba 178 4,5
4. Ruja Rosie 181 4,3
5. Negru Dulce 236 3,2
6. Galbena 179 4.8
7. Rarad Alba 188 5,3
8. Risling 210 4.4
9. Téamaios 229 34
10. Ceasla Mare 183 4,1
11. Chasselas Dore 187 3,9
CONCLUSIONS

Analyzing the obtained results from researches on the varieties we can draw the
following conclusions:

- Péargav, Ceasla mare and Ochiul Boului variety have technological characteristics
of table grape varieties. Pargav variety is notable by precocity and a balanced taste similar
to Chasselas Dore variety, and Ochiul Boului variety is a late grape variety with very
appealing bunches , with large berries and very pleasant taste. The grapes of this variety
are very well preserved over the winter. The taste of the Ceasld mare variety grapes is
similar to the variety from which it originates, but the appearance of its bunches is clearly
superior to the Chasselas Dore variety.

- Ruja Alba, Ruja Rosie and Galbena varieties have features that are characteristic
to varieties cultivated to produce table wines,

- Negru Dulce, Risling and Tamaios varieties can be successfully used to obtain
superior wines. Tamaios variety can also be used to obtain table grapes, the berries being
semi-crunchy and having excellent taste,

- Rard Alba variety has very good features to obtain quality sparkling wines. Given
the above mentioned features, the presented varieties deserve to be studied in detail in the
context of comparative cultures, and if they prove to be suitable, widespread in production.

The researches which formed the basis of obtaining these results were funded by
CNCSIS Bucharest project: Development of some models of advanced viticultural
technologies in accordance with the pedoclimatic conditions, the varietal assortments and
sustainable viticulture principles, ID-1128, 2007-2010.
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ABSTRACT

Researches concerned the behavior of the Muscat Ottonel variety when applying treatments
with Pro-Gibb and Berelex bio-stimulators. Researches have been conducted in 2008, in the vineyard
of the Timisoara Didactic Resort, a plantation of more than 15 years old, with planting distances of 2
m between rows and 1,2 m between vines per row.

The pruning type is Cazenave Cordon. Observations and measurements on the influence of
these bio-stimulators on the foliar surface, maturated and total annual growths, grape maturation
evolution, the quantity and quality of production, were carried out.

Bio-stimulators were applied after flowering and shoots fastening in accordance with
concentrations in the prospect.

INTRODUCTION

Muscat Ottonel variety is a grape variety for aromatic wines, but is also used for
fresh consumption due to its specific "Muscat" flavor. In the Timisoara Didactic Resort the
growth conditions of this variety are weak, being a variety with early ripening, the process
of wood maturation takes place in good conditions, which assures a relatively good
resistance to frost.

The degree of milleting and beading is very low, usually the grapes of the Muscat
Ottonel variety do not millet and do not bead.

MATERIAL AND METHODS

Researches have been conducted on the Muscat Ottonel variety, variety of grapes
for aromatic wines and targeted the action of bio-stimulators on growth and fructification.
Pro-Gibb and Berelex bio-stimulators were applied after flowering and shoot fastening, the
foliar surface, total and maturated annual growths, grape maturation evolution, the quantity
and quality of production being observed.

Foliar surface was determined by the round-pieces method, in early July, when it
reached the maximum; total annual growths were determined by direct measurement, after
the leaf fall, and the maturated growths after the first frosts.

! Banat University Of Agricultural Sciences And Veterinary Medicine Timisoara
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The evolution of grape maturation was monitored by determining the sugar
content and acidity, by analyzing samples of grapes harvested from 5 to 5 days, from
August 15 until September 30.

RESULTS AND DISCUSSION

In Table 1 we have presented the influence of bio-stimulators on foliar surface in
2008, its average on the log was 6,06 m2. Untreated control variant has registered a
minimum value of 4,5 m? the maximum value was recorded in the case of the variant
treated with Berelex, 8,5 m’.

Both at the experimental variant with Pro-Gibb and at the variant of treatment with
Berelex were recorded differences next to the Untreated control variant, which are
statistically reliable.

Analyzing the results it is found that after treatments with bio-stimulators foliar
surface increases were observed, pointing out that Berelex influences foliar growths much
better as compared to Pro-Gibb's, both being superior to Untreated control variant.

Table 1
The bio-stimulators influence on foliar surface in 2008
. Leaf medium | Foliar surface | Foliar surface Difference .
Variant surface (cm?) (m*/log) (m’/ha) to czontrol Significance
(m*/log)
Untreated(CT) 135 4,5 18747 - -
Pro-Gibb 208,2 52 21663,2 +0,7 *
Berelex 186,3 8,5 35411 +4,0 Hrx
DL 5% - 0,5 DL 1%-1,2 DL 0,1% - 3,1
Table 2
The bio-stimulators influence on total and maturated annual growths in 2008
Variant Total annual growths Maturated annual growths | Difference
to the CT Signifi-
Pe but. La HA % Pebut. | LaHA | % (maturated cance
(m) (m) (m) (m) growths
/log-%)
Untreated 15,0 62490 100 12,6 52491 84 - -
(CT)
. 19,09 79528 127 14,7 61240 77 -7,0 -
Pro-Gibb
Berelex 18,3 76237 122 14,06 58574 | 76,8 -1,2 -
Average 17,4 72751 116 13,7 57435 | 79,2 -4,8 -
DL 5%= 7,38 DL1%= 13,21 DL 0,1%= 21,2
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In 2008 the average of total annual growths was 17,4 m/log slightly superior to the
control, which had growths of 15,0 m/log, and inferior to the variants treated with bio-
stimulators. Between the 2 treated variants we observed a slightly higher growth at Pro-
Gibb, of 19,09 m/log versus 18,3 m/log at Berelex.

Analyzing maturated annual growths we found higher values of the percentage at
the Untreated control (84%) than at the treated variants.

Regarding the influence of the bio-stimulators on total and maturated annual
growths, the differences recorded as compared to Untreated control are not statistically
reliable. At this indicator we can conclude that, by applying bio-stimulators, higher annual
growths as compared to the Untreated control were recorded, while maturated growths in
percentage were superior to the control.

The application of bio-stimulators did not endanger wood maturation, on the
contrary, annual growths (in absolute values) were net superior to the control. Muscat
Ottonel variety is a variety that is noticed in particular by the production’s quality and not
quantity.

At this variety, the obtained productions are much lower than at other varieties
such as Feteasca Regala, Creata, Cadarcd, Riesling, etc..

In 2008, we observed superior productions at the variants treated with Pro-Gibb
and Berelex of 7964 kg/ha and 8312 kg/ha, as compared to the Untreated control variant
who produced a lower yield (7325 kg/ha).

The surplus of production at the variants treated with bio-stimulators as compared
to the Untreated control variant were 639 kg/ha at Pro-Gibb and 987 Kg/ha at Berelex, the
differences being statistically reliable.

In pursuance of the results we can affirm that at the Muscat Ottonel variety the
application of the bio-stimulators gave production surpluses as compared to the Untreated
control variant, which are statistically reliable.

Analyzed in absolute values, as compared to the results obtained in the case of
table grape varieties, these surpluses are not very spectacular but in the case of the Muscat
Ottonel variety, they are very important.

Table 3
The bio-stimulators influence on production in 2008
Variant Average Average Difference to the | Signification
production/log production/ha control
(g) (Kg)
Control 1,75 7325 - -
Pro-Gibb 1,91 7964 +639 *
Berelex 1,99 8312 +987 *k
Average 1,88 7867 +813 -
DL 5% - 531,6 DL 1% -972,2 DL 0,1% - 1712,1
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Table 4

The bio-stimulators influence on the production’s quality in 2008

Variant Sugar (g/1) Acidity (g/l sulfuric acid) Glucose-acidimetric
index
Control 218 3,5 62,28
Pro-Gibb 194 3,8 51,05
Berelex 210 3,7 56,75
Average 207,3 3,6 56,6

The production obtained in 2008 had a superior quality expressed through sugar
content, acidity and glucose-acidimetric index.
This year's sugar content was 218 g/l at the control variant, 194 g/l at the variant
treated with Pro-Gibb and 210 g/l at the variant treated with Berelex, giving an average of
207,3 g/l. Acidity expressed in g/l H,SO, was 3,5 at the control variant, 3,8 at the variant
treated with Pro-Gibb and 3,7 at the variant treated with Berelex.

Table 5
The influence of the bio-stimulators on the grape maturation evolution in 2008
- Date
-
S = | 15.VI | 20.VII | 25.VIIT | 31.VII | 5IX | 10IX | 15IX | 201X | 25.IX | 30.IX
- Sugar
2 _ | (@) 120,2 129.4 140,1 159,2 179,1 | 189,3 | 197,2 | 210,6 | 216,1 | 218,0
s e
=3
= Acidity 8,1 7,8 7,3 6,1 5,0 42 391 3,7 3,6 3,5
Sugar
2 (/1) 109,0 118,8 130,1 148,6 169,1 | 1774 | 186,0 | 190,2 | 192,5 | 194,0
=
2
A Acidity 8,7 8,3 7,7 6,8 5,4 49 4,7 4,1 3,9 3,8
% S‘(‘;“fl";r 1150 | 1248 | 133,6 | 1518 | 1709 | 182,1 | 1963 | 201,5 | 208.2 | 210,0
—
Q
m
Acidity 8,2 7,8 7,4 6,2 5,2 4,7 42 3,9 38 3,7
° Sugar
) ) 114,7 1243 134,6 153,2 173,0 | 182,9 | 193,1 | 200,7 | 205,6 | 207,3
g (g
z
Acidity 8.3 7,9 7,4 6,3 52 4,6 4,27 3,9 3,79 3,6

In 2008, due to heliothermal and agro-technical conditions, sugar accumulation in
berries had a very good evolution, reaching optimum values for obtaining quality wines.
Thus, at the Untreated control, on August 15, the sugar content was 120,2 g/1, this value had
increased spectacularly between August 31and September 15, after which the accumulation
of sugar evolved more slowly, reaching at September 30, the value of 218 g/ 1.
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Out of the two variants treated with bio-stimulators, a better progress had the
variant treated with Berelex, which finally reached the value of 210 g/l, than the variant
treated with Pro-Gibb who presented at the end of the period (September 30) a sugar
content of 194 g/l.

On average, the sugar content of the grapes increased during the studied period,
from 114,7 g/l (August 15) to 207,3 g/l (September 30), and the acidity decreased from 8,3
g/l sulfuric acid (August 15) at 3,6 g/ sulfuric acid (30 September).

In what regards the production, the Muscat Ottonel variety is a variety that is
particularly distinguished by the production quality and not by quantity.

In 2008, we observed superior productions at the variants treated with Pro-Gibb
and Berelex of 7964 kg/ha and 8312 kg/ha, as compared to the Untreated control who gave
a lower production of 7325 kg/ha.

The production surpluses at the variants treated with bio-stimulators as compared
to the Untreated control variant were 639 kg/ha (Pro-Gibb) and 987 kg/ha (Berlex), being
statistically reliable.

Regarding the bio-stimulators influence on production quality, we can conclude
that at the Muscat Ottonel variety the application of bio-stimulators gave significant
production surpluses, without significantly affecting the quality.

Out of the two used bio-stimulators, the most appropriate for this variety, in the
Timisoara Didactic Resort conditions, is Berelex which gave the largest surpluses of
production and affected the least production’s quality.

CONCLUSIONS

Muscat Ottonel is a very appreciated variety by consumers, due to the wine quality
and especially because of the special flavor it has.

Analyzing the results, we found that after the application of bio-stimulators
treatments resulted increases of the foliar surface.

The Muscat Ottonel is a variety of medium vigor, with a good maturation of the
wood, being known the fact that bio-stimulators positively influence the production of
grapes, but at the same time intensifying the growths and delaying wood maturation.

The application of bio-stimulators did not endanger wood maturation, on the
contrary, the maturated growths (in absolute values) were net superior to the control.

Out of the two variants treated with bio-stimulators, a good evolution in terms of
sugar content had the variant treated with Berelex.

The researches which formed the basis of obtaining these results were funded by
CNCSIS Bucharest project: Development of some models of advanced viticultural
technologies in accordance with the pedoclimatic conditions, the varietal assortments and
sustainable viticulture principles, ID-1128, 2007-2010.
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ABSTRACT

There were taken into study the grapes varieties: Negru de Dragasani, Novac and the clone
Cabernet Sauvignon cl 7 Dragasani. The grape varieties are for red superior wine.

The researches were made at the Dealu Olt plantation belonging to SCDVV Dragasani and
part of Dragasani vineyard, in 2007, 2008 and 2009 and there were studied the fertility values of
these grapes.

INTRODUCTION

The grapes varieties and the clone that were taken into study were created at
SCDVV Dragasani: Novac by M. Marculescu in 1987 (Oprea Stefan, Sergiu Dan
Moldovan), Negru de Dragasani by M. Marculescu and M. Vladasel in1993(Oprea Stefan,
Sergiu Dan Moldovan) and the clone Cabernet Sauvignon cl 7 Dragasani by M. Neagu, P.
Banita, Daria Basamac and M. Marculescu, in 1976 (Statiunea de Cercetare si Productie
Viti-vinicola Dragasani).

MATERIALS AND METHODS

The researches were taken place in the Comparison Field of SCDVV Dragasani,
between 2007 and 2009. The system of culture is non-protected, semi stem and the vines
are planted at the distance of 2 meters between the rows and 1,1 meters between the vines
of a row. There were studied five vines from each grape variety and noticed total buds, total
dead buds, total viable buds, total copse, fertile copse, sterile copse, total inflorescences and
fertile copse percentage.

Also, we made a synoptic table of fertility with the fertility coefficient (relative
and absolute).

RESULTS AND DISCUSSIONS
Situated in the great geomorphological unit called Getic Piemont, the Dragasani

vineyard covers the Oltet Platform.Situated at 44°30’nordic latitude and 23°27’eastern
latitude, at 182 meteres altitude,the Dragasani vineyard belongs to A3 oenoclimatic zone

! SCDVV Dragasani
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which includes regions and lawns that produces, specially red, white and flavoured superior
qualitywines, with name of controlled denomination.
The characters studied are:
Th = Total number of buds / vine;
Tx = Total dead buds / vine;
Tv = Total viable buds / vine;
Tc = Total number of copse / vine;
Fc = Number of fertile copse / vine;
Sc = Number of sterile copse / vine;
Tinf = Total number of inflorescences / vine.
The fertile copse percentage is obtained by divideing the fertile copse at total
copse (Tc) and multiply with 100.
Fc%=Fc/Tc x 100

The relativ fertility coefficient (r.f.c.) its obtain by divideing the number of the

inflorescences at the number of fertile copse (Fc).
r.f.c.=Tinf/Tc

The absolute fertility coefficient (a.f.c.) is obtained by divideing the number of

the inflorescences at the number of fertile copse.
a.f.c=Tinf/Fc

The maximum fertile copse percentage is 90% (Cabernet Sauvignon cl 7
Dragasani, in 2007) and the minimum is 64,8 (Novac, in 2009)

The best year regarding the average of fertile buds/vine is 2008 at Novac (22,6%)
and Cabernet Sauvignon cl 7 Dragasani (23%) and 2009 at Negru de Dragasani (19,6%).

The maximum relative fertile coefficient is at Negru de Dragasani (1,64, in 2007)
and the worst at Novac (0,95, in 2008).

The maximum absolute fertile coefficient is at Negru de Dragasani (1,87, in 2007)
and the smallest at Novac (1,49, in 2008).

Tableno 1
The fertility of grapes
2007 2008 2009

Studied o 55 8 o 55 g o 55 B
characteristics s > 8 3= s 58 3= s S 8 5=
2 2 879 2 22 | 8° | 2 28 | 8°

[a] O [a)] O o) (@]
Tb 26,8 25,8 254 | 26,8 29.8 292 | 232 258 224
Tx 86 78 6 46 10,6 6.2 52 6,2 2.4
Tv 18,2 18 194 | 222 19,2 23 18 19,6 20
Tc 204 18 20 22,6 19,4 242 | 182 206 20
Fc 15,8 15,8 18 15,2 15 194 | 118 16,2 15,6
Sc 46 2.2 2 74 44 48 6.4 44 44
Tinf 258 29,6 292 | 216 242 346 | 184 26 232
FG"'ES/SO'OSG 774 87,7 90 67,3 773 802 | 64,8 78,6 78
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Table no 2
The synoptic table of fertility

2007 2008 2009

c k] c o c b
Studied characteristics 8 =4 3 S g =4 3 £ g =4 3 S~
2| 28| 8°| 2| 28| R°| 2| 28 |R°

a o a | © a | ©
Tc 20,4 18 20 22,6 19,4 24,2 18,2 20,6 20
Statistic Fertile | Nr. | 158 15,8 18 15,2 15 19,4 11,8 16,2 15,6
datafvine copse % | 774 87,7 90 67,3 77,3 80,2 64,8 78,6 78
Sc 4,6 2,2 2 7,4 4,4 4.8 6,4 4,4 4,4
Tinf 25,8 29,6 29,2 21,6 24,2 34,6 18,4 26 23,2
Fertility Rel 1,26 1,64 1,46 0,95 1,24 1,42 1,01 1,26 1,16
coefficient Abs 1,63 1,87 1,62 1,42 1,61 1,78 1,56 1,60 1,49

We can observe that in the year 2007 the maximum fertile copse percentage is
90% at Cabernet Sauvignon cl 7 Dragasani and the minimum is at Novac, with 77,4%. The
average of total viable buds/vine is also superior to Cabernet Sauvignon cl 7 Dragasani and
inferior to Negru de Dragasani.

The year 2008 is the worst year for Negru de Dragasani, with a maximum fertile
copse percentage of 80,2% at Cabernet Sauvignon cl 7 Dragasani , and the smallest
percentage at Novac, with 67,3%. Also, the average of total viable buds/vine is superior to
Cabernet Sauvignon cl 7 Dragasani and inferior to Negru de Dragasani.

The best year regarding fertile copse percentage is 2007 with a maximum of 90%
and a minimum of 77,4%. The worst year for Novac and Cabernet Sauvignon cl 7
Dragasani was the year 2009, with values of 64,8% and 78% and the worst year for Negru
de Dragasani was 2008, with a value of 77,3%. (table 1)

In 2007, the highest relative fertile coefficient is at Negru de Dragasani (1,64) and
the smallest is at Novac (1,26). The maximum absolute coefficient is, also, at Negru de
Dragasani (1,87) and the smallest at Cabernet Sauvignon cl 7 Dragasani(1,62).

Negru de Dragasani have the greatest fertile coefficient (1,64/1,87) and the
smallest coefficient is at Novac (1,26/1,62).

The fertility coefficient at all the grape varieties is middle, with values between
1,1-2,0.

In 2008 the highest fertile coefficient is at Cabernet Sauvignon cl 7 Dragasani
(1,42/1,78) and the smallest at Novac (0,95/1,42) The fertile coefficient is middle at all
grape varieties except the relative at Novac which is small.

In 2009, the fertile coefficient reaches 1,26/1,60 at Negru de Dragasani and the
minimum relative fertile coefficient is 1,01 (Novac) and the minimum absolute fertile
coefficient is 1,49 (Cabernet Sauvignon cl 7 Dragasani).

In 2009 the fertile coefficient is middle at all grape varieties.

The best year of the fertile coefficient at Novac and Negru de Dragasani is 2007
and for Cabernet Sauvignon cl 7 Dragasani is 2008. (table 2)
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CONCLUSIONS

From the point of view of the fertile copse percentage the best year was 2007, with
a maximum of 90% (Cabernet Sauvignon cl 7 Dragasani) and a minimum of 64,8 %
(Novac). The worst year was 2009 (for Novac and Cabernet Sauvignon cl 7 Dragasani with
values of 64,8 % and 78 %) and for Negru de Dragasani was the year 2008 (with 77,3 %).

As an average of these three years, the file copse percentage for Novac is 69,8 %,
for Negru de Dragasani is 81,2 % and for Cabernet Sauvignon cl 7 Dragasani is 82,7 %.

From the point of view of the fertile coefficient, the maximum relative fertile
coefficient is at Negru de Dragasani (1,64, in 2007) and the worst at Novac (0,95, in 2008).
The maximum absolute fertile coefficient is at Negru de Dragasani (1,87, in 2007) and the
smallest at Novac (1,49, in 2008).

In all three years, the fertile coefficient is middle at all the grape varieties, except
the relative fertility coefficient at Novac, in 2008,which is small to middle.

REFERENCES

1. Oprea Stefan, Sergiu Dan Moldovan - Ameliorarea vitei de vie in Romania. Editura
Polirom, Cluj Napoca, 2007.

2. ***Statiunea de Cercetare si Productie Viti-vinicola Dragasani - La 50 de ani de
activitate stiintifica: 1936-1986. Dragasani, 1986.

184



Seria: v Biologie
UNIVERSITATEA DIN CRAIOVA v' Horticulturd
UNIVERSITY OF CRAIOVA v' Tehnologia prelucrarii
produselor agricole
v Ingineria mediului
Vol. XIV ( XLX ) - 2009

THE PHENOLOGICAL RESEARCH (BUD BREAK AND BLOOMING) ON
NATIVE GRAPE VARIETIES IN THE CLIMATIC CONDITIONS OF
DRAGASANI VINEYARD

Gorjan Sergiu Stefan, Dinu Daniel Grigorie, Farcas Emil Cornel'

KEY WORDS: bud break, blooming, grape varieties
ABSTRACT

The research was made at Dragasani Vineyard, Dealu-Olt wine growing plantation within
S.C.D.V.V. Dragdsani on the grape varieties: Novac, Negru de Dragdsani, Cramposie selectionata,
Alutus, Vilarom, Calina, Victoria, Azur between 2006 — 2008.

The research focused on the bud break and blooming of these varieties in order to make a
comparison between these years, on the basis of the climatic conditions and the conclusion was that
there was a faster start of the vegetating process in 2007 as compared to 2006 and 2008.

INTRODUCTION

These grape varieties were created along time at S.C.D.V.V. Dragasani by the
researchers colective of the unit.

The grape varieties Victoria, Azur were created by Condei Gh.and Lepadatu
Victoria; Novac, Alutus, Vilarom and Calina by Marculescu M.; Negru de Dragasani by
Marculescu M. and Vladasel M.; Cramposie selectionata by Popescu Emilian, Neagu Marin
and Banita Petre (Statiunea de Cercetare si Productie Viti-Vinicola Dragasani,1986; Stefan
Oprea, Sergiu Dan Moldovan, 2007)

The climatic dates were taken from Meteorological Station of .N.M.H. Dragasani
on the period 2006 — 2008.

MATERIALS AND METHODS

The grape varieties taken into study are located on the research fields Camp
Colectie (The Collection Field) and Camp Comparativ (The Comparison Field). In order to
emphasize these phenophases (bud break and blooming) as well as the recorded
temperatures, during the research period, careful and precise observations were made.

The system of culture is non-protected, semi stem and the vines are planted at the
distance of 2 meters between the rows and 1,1 meters between the wines of a row.

''S.C.D.V.V. Dragasani
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RESULTS AND DISCUSSIONS

Situated in the great geomorphologic unit called Getic Piemont, the Dragasani
vineyard covers the Oltet Platform. Situated at 44°30° nordic latitude and 2327’ eastern
latitude, at 182 meteres altitude.

In 2006, the bud break of these grapes varieties started on April and blooming on
May and June.

Temperatures recorded during the period of these phenophases of the above
mentioned grapes varieties took place and after that, show that there weren't low
temperatures in January and February and temperature between March and June was
normal for this period.

In 2007, bud break began earlier, at the beginning of April, because of the fact that
temperatures were not lower than 0°C.

Thus, we can observe an increase of the temperature as related to 2006. Due to the
increasing temperature, blooming began earlier too than in 2006.

In 2008, bud break began in April, a little bit later than in 2007, but earlier than in
2006, with a temperature lower than 0°C in January (-2,9°C) and a normal temperature
during the rest of the year.

The blooming period was the end of May and the beginning of June.

Table no. 1
PHENOLOGY
Grapes 2006 2007 2008
varieties Bud Blooming Bud Blooming Bud Blooming
break break break

Novac 13.04 03.06 03.04 21.05 07.04 26.05
Negrude | 4904 | 0106 | 0604 | 1905 | 10.04 29.05
Dragasani
Cramposie | 130, | 3105 | 0704 | 2305 | 10.04 28.05
selectionata
Alutus 19.04 01.06 10.04 22.05 13.04 26.05
Vilarom 21.04 05.06 11.04 23.05 12.04 29.05
Cilina 21.04 09.06 07.04 24.05 12.04 04.06
Victoria 19.04 09.06 16.04 22.05 14.04 03.06
Azur 14.04 31.05 04.04 23.05 02.04 29.05

We can observe that in the year 2006, the bud break started on 13.04 at Novac and
Cramposie selectionata, on 14.04 at Azur, on 19.04 at Alutus, Victoria, Negru de
Dragasani, on 21.04 at Vilarom and Calina.

The blooming begun on started on 31.05 at Cramposie selectionata, Azur, on 01.06
at Negru de Dragasani and Alutus, on 03.06 at Novac, on 05.06 at Vilarom and on 09.06 at
Calina and Victoria.

In 2007 the bud break begun on 03.04 at Novac, 04.04 at Azur, on 06.04 at Negru
de Dragasani, on 07.04 at Cramposie selectionata and Calina, on 10.04 at Alutus, on 11.04
at Vilarom and on 16.04 at Victoria.

186



The blooming was in May: on 19 at Negru de Dragasani, on 21 at Novac, on 22 at
Alutus and Victoria, on 23 at Cramposie selectionata, Vilarom and Azur, and on 24 at
Calina.

We can observe that in 2008, the bud break begun on 02.04 at Azur, on 07.04 at
Novac, on 10.04 at Negru de Dragasani and Cramposie selectionata, on 12.04 at Vilarom
and Calina, on 13.04 at Alutus and on 14.04 at Victoria.

The blooming begun on 26.05 at Novac and Alutus, on 28.05 at Cramposie
selectionata, on 29.05 at Negru de Dragasani, Vilarom and Azur, on 03.06 at Victoria and
on 04.06 at Calina

We can observe that in the years 2007 and 2008 the temperatures are increasing,
compared to 2006

CLIMATIC DATES
Temperature °C
Month 2006 2007 2008

Average | Max. | Average | Max. | Average | Max.
January -3,8 7,7 5,8 17,0 -2,9 12,6
February -0,4 14,5 3,9 16,9 33 19,6
March 5,1 21,7 7,8 20,1 8,3 20,0
April 12,1 22,0 12,9 25,0 12,3 243
May 16,3 30,5 18,7 30,2 16,5 32,4
June 19,3 32,6 22,6 37,1 21,3 33,3

The average of temperatures, in 2006, were -3,8°C in January, -0,4°C in February,
5,1°C in March, 12,1°C in April, 16,3°C in May and 19,3°C in June.

The maximum temperatures were 7,7°C in January, 14,5°C in February, 21,7°C in
March, 22,0°C in April, 30,5°C in May and 32,6°C in June.

In the year 2007, the average of temperatures is: 5,8°C in January, 3,9°C in
February, 7,8°C in March, 12,9°C in April, 18,6°C in May and 22,6°Cin June.

The maximum temperatures were: 17°C in January, 16,9° in February, 20,1°C in
March, 25,0°C in April, 30,2°C in May and 37,1°C in June.

In the year 2008, the average of temperatures was: -2,9°C in January, 3,3°C in
February, 8,3°C in March, 12,3°C in April, 16,5°C in May and 21,3°C in June.

The maximum of temperatures was: 12,6°C in January, 19,6°C in February, 20,0°C
in March, 24,3°C in April, 32,4°C in May and 33,3°C in June.

CONCLUSIONS

On the basis of these observations it was established that the bud break and the
blooming of the mentioned grape varieties began earlier in 2007 than in 2006 and 2008, due
to the fact that during the months precursory to bud break and blooming, the average
temperatures were higher than in the other years, except for the month of March 2007,
when temperature was lower than in 2008.

We can observe that in the last two years 2007 and 2008, temperatures are
increasing, leading to a faster beginning of the vegetating process.

The average and maximum temperatures were increasing than 2006.
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These very good temperatures from the last two years will come to a very good
production of grapes, both quantitatively and quality.
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SUMMARY

Under normal technology conditions there have been taken samples of lettuce (Mona) and
spinach (Matador), determining the content of nitrites and nitrates. There haven’t been identified
detectable nitrite ions, and the nitrate ions values have been within optimal limits, well below the
permitted maximum levels.

In terms of protection, the values are lower and the younger leaves (spinach) or etiolate
leaves (salad) record lower values.

INTRODUCTION

Providing food for people is the most important issue to achieve, being always in
the attention of those who are concerned with maintaining human health.

Food production will have to increase according to the requirements, increasing
the efficiency per area unit but also their quality by maintaining the plant’s health (M.
Berca. 2000, A. Butaru. 2005 Pelaghia Chilom. 2007).

METHOD AND MATERIAL

In order to fit into our objectives to resolve, it was resorted to the method of
“sampling” of lettuce and spinach from the field and greenhouses, in the same area, in our
case Almaj — Dolj Township. The Township is located in the influence area of Craiova
Chemical Plant, only 4 km away, and the samplings were performed by the practiced
methods, and there were grown and analyzed Mona breed for the lettuce and Matador breed
for the spinach, in terms of 2007.

In terms of growing, both species were grown on soil fertilized with a well-
decomposed organic material in the fall, in quantity of 2.5 kilograms/square meters area,
the ground being prepared in both cases for early crops of cabbage, the two species
representing early cultures.

! University of Craiova
> Drd. D.A.D.R. DOLJ — Dolj Phytosanitary Unit
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For the lettuce, the first determination was made when forming the bulb —
sampling a medium sample by superimposing the rosette leaves, and the second
determination in the sampling phase with samples of leaves from two levels.

The content of nitrites and nitrates in accordance with the order of the Ministry of
Agriculture, also for spinach the determinations were made in the first harvest every 10
days.

It was determined the Forests and Rural Development no. 1145/2005 regarding the
approval of sanitary and veterinary health standard — the data in table 1 showing the
maximum permitted levels.

Maximum limits of nitrites and nitrates in lettuce and spinach

Table no. 1
Crt. | BREED Content in mg/kg fresh product depending on the
No. stage of harvest and area of (mg NO3/kg)
1 Fresh spinach | Harvested between the 1st of November | 3000 mg/kg
(Spinacea oleracea L) | and 31st of March
Harvested between the 1st of April and | 2500 mg/kg
31st of October
2 Fresh lettuce (Lactuca | Harvested between the 1st of October
sativa L)  (lettuce | and 31st of March 2000 mg/kg
grown in covered | - Greenhouses 2500 mg/kg
areas and raised in the | -  Solariums 2500 mg/kg
open field) - Field

For the two species there have been taken samples in relation to specific of table no. 2.

The specific of variants

Table no. 2
Growing in | Variants | Time of performing Sampling
the samplings
Vi - The well formed | V1-1 of the entire rosette
rosette stage
The field - The havesting stage | V2-1 of the outer leaves
V2 of bulbs
V2-2 of the inner leaves (etiolated)
V3 - The well formed | V3-1 of the entire rosette
rosette stage
The V4 - The havesting stage | V4-1 of the outer leaves
solariums of bulbs

V4-2 of the inner leaves (etiolated)

For lettuce, the interval between the two harvesting moments was of 21 days and
for spinach of 10 days.

RESULTS AND DISCUSSIONS

In plants of both species there were made specific technology works for the two
species.
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The values of the features analyzed within “The Central Laboratory for the
Determination of Residues in Plants and Vegetal Products - Bucharest "are presented in the
tables no. 3 (for salad) and no. 4 (for spinach).

The content of nitrites and nitrates in lettuce and spinach mg/depending on the growing
conditions
Table no. 3
Growing | Variants | Subvariants NO2 NO3 Averag | Average

in * mg/kg el ** [1#**
mg/kg 5(probe) Mg/kg
Nd* 589,74
Vi Vi1-1 587,92
590,24 589,80 589,80
590.04
591,06
The field Nd* 624,22
V2-1 629,12 617,26
614,14
V2 602,00
616,84 584,13
Nd* 564,14
V2-2 552,12 550,99

548,10
538,20552,40

Nd* 568,10

567,72
V3 V3-1 568,92 568,33 568,33
568,51
569,42
Nd* 572,12
The 578,14 586,17 | 566,045
solariums V4-1 600,20
584,40
V4 596,20
Nd* 528,40
536,36 545,92 | 566,045
V4-2 514,12
522,12
528,60

Nd* = non detectable
** The average of the 5 determinations *** The average of the determinations in the
bulb stage

The data in the table show that were detected nitrite ions which represent the products
of the metabolization of nitrates under such conditions of technology.

191



In spinach, of the data no. 4 there are highlighted the differences between the
variants in relation to the growing area and the time of the determination.

The content of nitrites and nitrates in spinach depending on the growing conditions

Table no. 4
Growing | Variantele NO2 * NO3 Media
in mg/kg mg/kg mg/kg Specific of variants
5(probe)
Nd* 601,65
A\"2! 601,06 Determinations at
600,06 601,06 | the beginning of the
602,11 harvest
600,30
The field
Nd* 628,40
V2 632,20 Every 10 days
622,40 633.08 determinations
640,20
642,20
Nd* 530,01
528,54 Determinations at
V3 529,41 529,11 the beginning of the
530,62 harvest
530,41
Nd* 542,00
538,80 Every 10 days
The V4 546,20 5479 determinations
solariums 550,20
550,20
562,30

Nd* = non detectable

Under general aspect, the values of the plants’ contents from greenhouses are
lower compared to the ones in the field, and the ones in the second phase are somehow
higher than those of the first phase. The differences are visible in the chart no. 2.

All values are much reduced from their permitted highs.

The nitrate content from one area to another, with slightly higher values for the
field crops compared to those of greenhouses, the plants in the field are more exposed to
adverse factors and likely they have an influence upon these components.

But the differences are however small and insignificant. Regarding the time of
harvest, respectively the rosette stage, there are slight differences from the field to the
solarium as a phenological stage when the determinations were performed in the well-
formed rosette stage, but the tests were reported to an average sample value, the values
were different from the tests of two samples, with outer leaves and respectively inner —
separate leaves. The inner leaves less exposed to light have lower levels of nitrates - 550.99
mg / kg in the inner leaf, with an average of 584.13 mg / kg.
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The content of nitrites and nitrates in spinach depending on the growing
conditions

The average sample is very close to that of the leaves analyzed in the rosette stage.
In the solarium, the values are slightly lower for similar variants in the field, but

meet the same rule.
The differences between variants also stand out in Chart no. 1.
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Chart no. 2
The content of nitrates in lettuce, depending on the growing conditions

193



1.

CONCLUSIONS

e Under the area conditions, during the research year there haven’t been

recorded detectable values of nitrites;

The contents of nitrates have been well below the maximum permitted levels;

Under protected conditions, the values are lower than those in the field;

In spinach, as it advances in growing, the nitrate contents increase slightly;

In lettuce, the values of the nitrate content are lower in the leaves inside the

bulb, compared to the outer ones;

e The growing and technology conditions influence the contents in some
measure.
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ABSTRACT

Crop technology has evolved, implying the improvement and modernization of the
technological steps, so that we may speak about a modernized field technology of sweet melons at the
moment. Crops are initiated with the application of arrangement methods in open field with direct
seeding and planting of seedlings — there ones representing classic cultivation methods. The method
of crop arrangement through planting of seedling in open field was improved with the replacement of
the traditional irrigation methods with the newest and actual irrigation method, namely the drip
irrigation method, and with seedling protection with down tunnels of polyethylene foil.

This work presents the influence exerted by the arrangement methods and by the
modernized crop technology on yield.

INTRODUCTION

Species of cucurbitaceous vegetable plant known for about 2000 years, the sweet
melon was introduced in our country at the beginning of the 17th century, being cultivated
in the South, South-East and South-West of the country on larger areas in field, but with
tendency of extension in the protected environments, too.

The crop technology applied has evolved along time, the technological steps being
improved and modernized so that at the moment we may speak about a modernized field
crop technology, very similar with the one of the watermelons.

According to size and form, sweet melons are divided into two groups, namely:
cantaloupes, with a globe-shaped fruit and deeply striped, and the properly melons, with an
oval-elongated fruit and husky cover, more or less smooth or finely reticulated.

In greenhouses, sweet melon cultivation may be carried out during spring, the
profitableness of this crop being a very high one.

Plant conduction and ,,in green” cuttings aim at the favouring of fructification and
the achievement of an early big yield. The cuttings take place in concordance with the
cultivar used, plant vigour and luminosity, etc. So, Focsaneanu (1978) shows that plants
may be conducted in three systems, namely:

' U.S.A.M.V B.Timisoara
2 Asociatie Familiala Com.Paulis, Sat Sambateni, Jud. Arad
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1. The conducting system of the main stem, without top pinching. The advantages
of this system are represented by a very early production, but the fruits are a bit smaller
than in the second system.

2. Plant (seedling) pinching system at 3-4 leaves and the conduction of one sprout
as main stem. The advantages are: achievement of uniform fruits, but the production is a bit
late.

3. Seedling pinching system at 3-4 leaves and the conduction of two sprouts in
,»V” (conduction on two stems). The fruits are smaller than in the two systems. It is
adequate for the variety Galia. The fertile lateral sprouts are pinched at 1-2 leaves and one
fruit, and the sterile sprouts are removed. So, we may obtain 3-4 fruits/stem and 3-4
fruits/sprout arbour.

The varieties and hybrids used are classified into two groups, according to pulp
colour:

I. Charantais Group — varieties with yellow pulp, perfumed: Cristal, Odybis,
Cantor, Vedor, Doublon, Savor.

1I. Group of green-pulp varieties, sweeter and with less perfume, like: Overgen,
Halon, Noy Israel from the group Ogen.

In open field, we may initiate the crop, according to the cultivator’s possibilities
and to his objectives, with several methods: the method of arrangement in open field
through direct seeding (when the climatic conditions allow this) and the method of
arrangement in open field through planting of seedling (when the environmental
temperatures are proper to take the seedlings in field).

These two methods represent classic methods for sweet melon cultivation and they
have been successfully applied in the legumiculture from our country.

The method of crop arrangement through planting of seedling in open field has
been improved, with the replacement of the harrow and sprinkling irrigation methods with
the newest and actual method of drip irrigation. This method, besides the substantial water
saving, allows crop fertilization, and it is called fertirrigation.

So, we may call this method of sweet melon crop in open field, with the
improvements previously mentioned: ,,the improved classic crop technology of sweet
melons™.

With the perseverance of experts in the improvement of this technology,
protecting the seedling with down tunnels of plastic foil, applying a mulch of foil, too, on
the soil within the tunnel and applying modern chemical fertilisers (Kemira-type —
Cropcare, Ferticare, Agriplant), etc., we may obtain the advantages of a technology that is
much improved than the previous one, called: ,,the modernized technology of sweet melon
cultivation in down tunnels of polyethylene foil .

This work presents the influence exerted by the methods of arrangement, irrigation
and fertirrigation on yield, in terms of quantity and quality, and of yield distribution as well.

MATERIAL AND METHOD

The research on the influences exerted by the methods of crop arrangement and
fertirrigation on hybrid productive potential was performed in comparative competitor
crops located in a private vegetable farm from the village Sambateni, commune Paulis,
Arad County, in the Western Plain in Mures meadow, at about 4-5 km from the hills of the
Minig-Maderat vineyard.

The objective of our researches was to observe the influences exerted by the
interaction of the factors that will represent essential technical elements for a frame-
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technology of improved cultivars in down tunnels of polyethylene foil on the production of
sweet melon hybrids, in terms of quantity and quality.

We arranged for this study comparative competitor crops, with the bifactorial
experience method, through the system of sub-divided parcels, in 3 replications.

Factor A — Method of crop arrangement and method of irrigation and fertilization

a; — Crop arrangement through planting of seedling in open field, drip irrigation
and fertirrigation; a, — Crop arrangement through planting of seedling, application of mulch
made of polyethylene foil on soil, crop protection in down tunnel of PE foil, drip irrigation
and fertirrigation;

Factor B - Hybrid

b, — Fiata F1; b, — Corin F1; b3 — Galia F1; b, — Solarbel F1.

We carried out comparative observations on hybrid behaviour successive to the
application of the two crop technologies. Concretely, we determined: number of
fruits/plant, fruit circumference and diameter, mean fruit weight, yield percentages in the
four intervals of production, according to the naturally established intervals in concordance
with price evolution on the free market.

Successive to the calculations performed, we determined the mean yields per plant
and hectare.

RESULTS AND DISCUSSIONS

In table 1, we present a synthesis of the results of differentiated yield for the two
factors, A and B. We present the comparison between the results of the four hybrids and, in
the case of the same hybrid, the results under the influence exerted by factor A.

According to table 1, we may observe the differentiation of the production
elements in the four sweet melon hybrids (three are early hybrids and one is a semi-late
hybrid), among which two have yellow-orange pulp and two have white-green pulp. We
may observe differentiations, but not extremely big ones, of the number of fruits/plant and
also between the mean fruit weights.

The biggest fruit weights belong to b; — Fiata F1 and b, — Corin F1, and the
smallest ones to by — Solarbel F1, with correspondents in the mean yields/plant. There are
significant differences between the yields obtained under the influence exerted by factor A,
with big growths under the influence of a, — crop protection with PE foil and drip irrigation
and fertirrigation (a,b,—64.40 t/ha compared with a;b,—55.26 t/ha.

The same table presents the percentage of 1st quality yield of total yield, with a
bigger percentage obtained under the influence exerted by factor a,. it also shows the yield
obtained under the influence of the factor B (the hybrid). The biggest yield was recorded in
b, — Corin F1, 64.4 t/ha — 116.5 % compared with b, — Solarbel F1 — 40.71 t/ha. The other
two hybrids, b; — Fiata F1 and b3 — Galia F1, produce smaller yields, of only 57.93 t/ha and
respectively 50.23 t/ha, compared with a; — Fiata F1.

The 1st quality yield of by — Solarbel F1, 84.4 % of total yield, is the biggest one
compared with the one of the other hybrids, namely 79.1 % - 82.5 %.

The analysis of the data presented in this table makes evident the incontestable
superiority of the hybrids Fiata F1 (b;) and Corin F1 (b,) in terms of production and of the
hybrids Solarbel F1 and Galia F1 in terms of yield quality.

Table 2 presents, according to the statistical calculations specific to the variance
analysis method, the significances of yield differences in the comparisons made as effect of
the interdependence between the experimental factors.
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Table 1

Synthesis of the experimental results related to the sweet melon production in field (with yellow-orange and white-green pulp) in 2007-2008

Mean | No. of Mean yield dis tril?liteifn (%) Mean yield for factor A
weight/fr | fruits/pl . : .
Factor A |Factor B . Of which Mean Of which
uit ant Kg/ - July |August . .. | Kg/ - -
Teitees)| () | Bl t/ha % Ist quality (total) | (total) weight/fruit Plant tha | % Ist quality |2nd quality
gpiece) b vha | % (kg/picce) tha | % | tha
b, 1,698 3,70 | 6,281 | 43,97 | 100,0 {32,23| 73,3 | 33,6 | 66,4
a b, 2,024 3,90 |7,894 5526 100,0 (42,21 76,4 | 31,8 | 68,2 1,626 6219 | 4353 | 89.9 | 33.47 | 76,9 10,06
bs 1,570 3,85 6,043 (42,30 | 100,0 {32,27| 76,3 | 30,5 | 69,5
by 1,210 3,85 |4,657|32,60| 100,0 {27,16| 83,3 | 26,3 | 73,7
Mean a; 1,626 3,83 [6,219|4353| 89,9 |33,47| 76,9 | 30,55 | 69,45 * * * * * * *
b, 1,881 4,40 |8,275|57,93| 131,7 |45,82| 79,1 | 46,9 | 53,1
2 b, 2,165 425 19,200 | 64,40 | 116,5 |52,42| 81,4 | 41,3 | 58,7 1,740 7617 | 5332 |110.1] 4351 | 81.6 9.81
bs 1,527 4,70 | 7,176 150,23 | 118,7 |41,44| 82,5 | 42,6 | 574
by 1,385 420 |5,816|40,71|124,98|34,36| 84,4 | 34,6 | 654
Mean a, 1,740 4,39 |7,617|53,32| 110,1 |43,51| 81,6 | 41,35 | 58,65 * * * * * * *
b, 1,790 4,05 |7,250|50,95| 105,2 {39,02| 76,6 | 40,25 | 59,75 * * * * * *
::lz;’l b, 2,095 4,08 |8,548|59,83| 123,5 |47,32| 79,1 | 36,55 | 63,45 1,683 * * * * * *
(Mx) bs 1,549 428 |6,630|46,27| 95,5 |36,86| 79,7 | 36,55 | 63,45 ’ * * * * * *
b, 1208 | 4,03 [5231]36,66] 75,7 [30,76] 83,9 | 30,45 | 69,55 * * * * * *
Mean (Mx) 1,683 4,11 |6,918 | 6,917| 100,0 |38,49| 79,5 | 35,95 | 64,05 * 6,918 | 48,43|100,0| 38,49 | 79,5 9,94
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Table 2

Singular influences and of the interactions between the experimental factors on the yield of
a sweet melon crop in field, arranged in differentiated technology conditions

V| Meanyielduhyy | RelGyevield [ Diffesnce | Signficance of
1. Influence of crop arrangement and irrigation methods on yield
a2-al 53,32 43,45 122,71 9,87 ok
a3-al 48,43 43,45 111,45 4,98 ke
a3-a2 48,43 53,32 90,83 -4,89 000
DL 5%=0,17 DL 1%=0,25 DL 0,1%=0,40
2. Influence of hybrid on yield
b2-bl 59,83 50,84 117,69 8,99 Hrx
b3-bl 46,27 50,84 91,00 -4,57 000
b4-bl 36,66 50,84 72,10 -14,18 000
b3-b2 46,27 59,83 77,33 -13,56 000
b4-b2 36,66 59,83 61,27 -23,17 000
b4-b3 36,66 46,27 79,23 -9,61 000
DL 5%=2,11 DL 1%=2,90 DL 0,1%=3,99
3. Influence of the interaction between different cultivation and irrigation methods and the same
or different hybrids
a2bl-albl 57,93 43,64 132,76 14,29 ke
a3bl-albl 50,95 43,64 116,76 7,31 ok
a3bl-a2bl 50,95 57,93 87,95 -6,98 000
a2b2-alb2 64,40 55,26 116,54 9,14 o
a3b2-alb2 59,83 55,26 108,27 4,57 **
a3b2-a2b2 59,83 64,40 92,90 -4,57 00
a2b3-alb3 50,23 42,30 118,75 7,93 ok
a3b3-alb3 46,27 42,30 109,38 3,97 *
a3b3-a2b3 46,27 50,23 92,11 -3,96 0
a2b4-alb4 40,71 32,60 124,88 8,11 ke
a3b4-alb4 36,66 32,60 112,44 4,06 *
a3b4-a2b4 36,66 40,71 90,04 -4,05 0
a2b2-albl 64,40 43,64 147,58 20,76 o
a3b3-albl 46,27 43,64 106,03 2,63 -
a3b3-a2b2 46,27 64,40 71,84 -18,13 000
DL 5%=3,16 DL 1%=4,36 DL 0,1%=6,00
4. Influence of the interactions between the same cultivation and irrigation methods and different
hybrids
alb2-albl 55,26 43,64 126,64 11,62 HHE
alb3-albl 42,30 43,64 96,94 -1,34 -
alb4-albl 32,60 43,64 74,71 -11,04 000
alb3-alb2 42,30 55,26 76,55 -12,96 000
alb4-alb2 32,60 55,26 58,99 -22,66 000
alb4-alb3 32,60 42,30 77,07 -9,70 000
a2b2-a2bl 64,40 57,93 111,17 6,47 ke
a2b3-a2bl 50,23 57,93 86,71 7,70 ke
a2b4-a2bl 40,71 57,93 70,27 -17,22 HrE
a2b3-a2b2 50,23 64,40 78,00 -14,17 000
a2b4-a2b2 40,71 64,40 63,21 -23,69 000
a2b4-a2b3 40,71 50,23 81,05 -9,52 000
a3b2-a3bl 59,83 50,95 117,43 8,88 ke
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Variant Mean yield (t/ha) Relaté(\;:)yleld D(lifi/r}?:; ¢ Slgd?g;?;zz of
a3b3-a3bl 46,27 50,95 90,81 -4,68 0
a3b4-a3bl 36,66 50,95 71,95 -14,29 000
a3b3-a3b2 46,27 59,83 77,33 -13,56 000
a3b4-a3b2 36,66 59,83 61,27 -23,17 000
a3bd-a3b3 36,66 46,27 79,23 9,61 000
a3b5-a3b3 36,66 46,27 79,23 -9,61 000

DL 5%= 3,65 DL 1%=5,02 DL 0,1% =6,92

The unilateral analysis of the experimental factors at points 1 and 2 leads to the
conclusions that:

- the yields achieved by the hybrid b, — Corin F1 are statistically covered, the
significance of yield differences compared with b; — Fiata F1 being very significantly positive;

- the other significances of yield differences are very significantly negative;

- the mean of the yields obtained successive to the application of the modernized
crop technology (a,) has statistical assurance, the significance of yield difference being very
significantly positive (***) compared with a, (the mean of the yields obtained successive to
the application of the improved classic crop technology).

The complex analysis performed at points 3 and 4 shows also yield differences,
characterized as being very significantly, distinctly and significantly positive in 14 cases of
29, very significantly, distinctly and significantly negative in 12 cases of 29, and in 2 cases
there is no significance, according to the interactions specified.

CONCLUSIONS

1. The sweet melon hybrids studied react favourably in terms of productive and
qualitative potential to the action exerted by the method of crop arrangement through
seedling, with application of mulch of PE foil and crop protection under down tunnels
covered with PE foil.

2. The modernized crop technology (planting of seedling, crop protection in down
tunnels of polyethylene foil, mulch of polyethylene foil, drip irrigation and fertirrigation)
proved to be superior compared with the classic crop technology, the planting of seedlings,
irrigation and fertilization through the drip system being supported by the productive
manifestation of the hybrids cultivated in terms of quantity (mean yield/hectare), quality
(fruit diameter and weight) and earliness (early production in the first two decades of July,
when the sale price is maximal).

3. We remarked especially the hybrids Corin F1 and Fiata F1 with yields bigger
than in the other two cases, Galia F1 and Solarbel F1; these two hybrids excelled in a
bigger st quality yield of the total yield achieved.

4. We recommend the continuation of experiments in order to improve the results
obtained, because the hybrids studied are extremely valuable, and the modernized crop
technology represents a top technology in the agricultural practice.
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ABSTRACT

Development of new fertilizers with structure and properties of natural compounds and
plant-stimulating effect is one of research directions and priorities in agriculture approached by most
operators in the field of chemical fertilizers.

This paper presents a range of fertilizers containing NPK-type matrix with trace elements
and organic substances of animal nature with chelated and plant-stimulating properties.
Experimental fertilizers contain proteins, polypeptides and amino acids along with macroelements
and microelements, foliar-applied fertilizer. Fundamental characteristics of leaf fertilization are its
capability of integration with traditional soil fertilization and its rapidity of action.

Experimental fertilizers were tested on culture of tomato in the house of vegetation. The
tests were conducted on an unfertilized control, two certified organic fertilizer and three fertilizers
obtained. Experimental data are presented on production obtained, in sugar content, vitamin C and
acidity of fruit.

INTRODUCTION

In the Grant Agreement with number 141708/2008 which was completed with the
Competitive Grant Scheme in the MAPDR were made agrochemical testing activities and
were obtained some complex nutrient solutions containing organic substances with
properties chelated. In the Testing Laboratory and Quality Control of the fertilizers
INCDPAPM - ICPA - Bucharest and Chemical Testing Laboratory of S.C. Chimro S.R.L.
tests were made and have led to many variants of processes and formulas of fertilizers with
the possibility to use classical system of agriculture, but organic fertilizers obtained were
applied extraradicular and agrochemical tests were carried.

The principles were applied to define the technological processes for obtaining
these fertilizers were specific standards both organic agriculture and classical.

Were obtained from laboratory phase 3 variants of fertilizers extraradicular with
organic substances that were obtained by neutral hydrolysis of collagen.

! Institutul National de Cercetare, Dezvoltare pentru Pedologie, Agrochimie si Protectia Mediului - ICPA
Bucuresti

% Statiunea de Cercetare Dezvoltare Agricola Teleorman

*S.C. CHIMRO S.R.L. Craiova
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MATERIAL AND METHOD

Protein substances with biostimulator role contain: glycine 30 to 40%, alanine 10
to 15%, proline 10 to 15%, glutamic acid 5 to 10%, hydroxyproline 5 to 10%, acid aspargic
4 to 6%, arginine 4-6 %, serine 3 to 5%, threonine 1 to 3% and the amino acids in
significant proportions: lysine 2 to 4%, valine 2 to 4%, leucine 2 to 3%, phenylalanine 1.5
to 2%, isoleucine 1 - 1.5%, histidine 0.7 to 1.5%, methionine 0.2 to 0.5%. Experimental
fertilizers have been tested experimentally, by applying extraradicular, in the house of
vegetation.

Extraradicular fertilizers obtained experimentally to realize the agrochemical
testing were:

- NPK - type with organic materials and trace elements in the array (a variant,
coded "Fert 1");

- NK - type with organic materials and trace elements in the array (a variant, coded
"Fert 2u);

- N - type with organic substances and trace elements introduced in the process of
obtaining (a variant, coded "Fert 4").

Experimental fertilizers were tested and compared an unfertilized control leaf
(MO0), two witnesses with fertilizers certified "ECO" (ECO 1R and ECO 2F). Agrochemical
experiments were performed in the house of vegetation of INCDPAPM - ICPA Bucharest
in pots type Mitscherlich with 20 kg of soil. Has been made a total of 7 variations with 3
repetitions.

The tests were performed on tomato culture on unfertilized agrofond and fertilized
with a complex fertilizer type 15.15.15, in doses of 50 mg to for each nutrient / kg soil.

The experiments were conducted on tomato culture, variety Dacia - Pontica, the
soil type mold vermouth with: 3.18 - 3.55% humus, 0.18 - 0.26% nitrogen, 37.6 - 138 ppm
phosphorus (P in AL), from 199 to 364 ppm mobile potassium (K in Al) and an alkaline pH
of 8.0 - 8.2 pH units.

Experimental fertilizers were applied as 1% concentration solution in quantities of
30 ml / pot, in number of 3 treatments at intervals of 10 to 15 days. The first application
was made when the plants had developed 35 - 