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INFLUENTA ALTOIRII ASUPRA ELEMENTELOR CANTITATIVE LA
CULTURA DE PATLAGELE VINETE iN CONDITIILE ANULUI 2017

THE INFLUENCE OF GRAFTING ON THE QUANTITATIVE ELEMENTS IN
CULTURE OF EGGPLANTS IN THE YEAR 2017

CIUCIUC Elena, BOGOESCU Marian, DOLTU Middalina, VANATORU Costel
Cuvinte cheie: patlagele vinete, portaltoi, altoire

REZUMAT

Au fost luate in studiu 4 cultivaruri de péatlagele vinete (Sharapova F1, Camelia, H2 si
Rebeca) altoite pe 6 portaltoi (L 33, L 11, L29B, L 51, L 29A si Emperador F1) comparativ cu
nealtoit. Productiile realizate au fost influentate atat de cultivarul folosit ca altoi cit si de portaltoii.
La hibridul Sharapova F1 s-a remarcat portaltoiul L 29 A cu o productie de 73,86 t/ha La Camelia,
toate variantele altoite au depasit martorul nealtoit, remarcéndu-se totusi portaltoii Emperador F1
cu o productie de 33,38 t/ha si un spor de productie de 26,76 t,ha, la H2 s-a remarcat portaltoiul L
51 cu o productie de 51,38 t/ha si un spor de 44,71 t/ha, iar la Rebeca s-a remarcat portaltoiul L
29B cu o productie de 40,57 t/ha si un spor de 23,9 t/ha.

Key words: eggplants, rootstocks, grafting

ABSTRACT

Four cultivars of eggplants (Sharapova F1, Camelia, H2 and Rebeca) grafted on 6
rootstocks (L 33, L 11, L 29 B, L 51, L 29 A and Emperador F 1) were studied in comparison with
the cultivar without grafting. The productions were influenced both by the cultivar used as graft and
by the rootstocks. At the Sharapova F1 hybrid, the L 29 a rootstock was noted with a production of
73.86 t/ ha, at the Camelia cultivar all the grafted varieties exceeded the without grafting witness,
however, the Emperador F1 rootstock were remark with a production of 33.38 t / ha and a
production increase of 26.76 t ha, at the cultivar H2 was remark the L 51 rootstock with a yield of
51.38 t / ha and an increase of 44.71 t / ha, and at the Rebeca it was noted the L 29B rootstock
with a production of 40.57 t/ ha and an increase of 23.9 t/ ha.

INTRODUCTION

The eggplants find favorable conditions in the area of sandy soils in
southern Oltenia as a source of income for the local growers. The biggest problem
faced by vegetable growers is the attack by Fusarium oxysporum f. Sp.
melanogenic and Verticillium dahliae as well as the attack of nematodes that have
multiplied lately, largely due to the widespread practice of monoculture, especially
in protected areas, to which are added the thermal and water stress due to the
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increase in temperatures in recent years. The lack of varieties tolerant or resistant
to biotic and abiotic factors along with the ban on methyl bromide for soll
disinfection have led to an increase in global interest for grafted crops. The grafting
of eggplants is used to provide resistance to diseases and pests in the soil to
increase tolerance to abiotic factors, improve water absorption and nutrients to
enhance plant vigor (Rivero et. All., 2003; Shibuya T., et all., 2007; Davis A.R. et
all., 2008a; King S.R., et all., 2008). The compatibility of different rootstocks for
eggplant plants has been studied, the characters printed by them being different
(Rahman M.D. et all., 2002; Leonardi C. And Giuffrida F., 2006). Carmina Gisbert et
all., 2011 demonstrated that the use of interspecific hybrid rootstocks resulting from
fully compatible crosses of eggplant with related species provides a valuable
approach to improving eggplant production. According to some scholars (Khah EM
et all., 2011) both the respiration and transpiration of the grafted eggplant cultivated
in the greenhouse are not altered by grafting being independently controlled by the
rootstock, but the rootstock could influence the photosynthesis capacity of the graft
leaf, necessary studies focused on the chlorophyll content of the leaves and the
translocation of nutrients. Kawaguchi M. Et all., 2008, concluded that rootstock is
the main factor affecting the absorption and translocation of phosphorus in the root-
plant root combinations in solanaceous plants. In 2005 year, with the adoption of
the Montreal Protocol, the use of methyl bromide in Romania, the most effective
fumigant for the control of nematodes, pathogens, insects, weeds and rodents, was
prohibited. Since 2002 year at the HORTING Institute in Bucharest, we have
identified the non-chemical alternatives for the conditions in Romania for tomato,
cucumber and melon cultures, and the researches have extended to the cultivation
of eggplant grown in greenhouses. Grafting of eggplants has been found to
significantly reduce the attack of Verticilium dalie and Fusarium oxysporum f. sp.
melogenae. Grafting of eggplants has been found to significantly reduce the attack
of Verticillium dalie si Fusarium oxysporum f. sp. melogenae (Bogoescu M.,
Costache M., 2013). Through the experiments conducted at R&DSPCS Dabuleni,
we intend to follow the behavior of cultivated eggplants in the field conditions
specific to sandy soils on different rootstocks.

MATERIAL AND METHOD

Under the conditions of 2017 year at Research and Development Station for
Plant Culture on Sands Dabuleni, were seeded 4 cultivars of eggplants (Sharapova
F1, Camelia, H2 and Rebeca) grafted on 6 rootstocks (L 33, L 11, L 29B, L 51, L
29 A and Emperador F1), compared to plants without grafting. The seedlings

necessary for planting were obtained at the Horting Bucharest Institute. The
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experience was placed in the experimental field according to the subdivided parcel
method. The harvest was made on each variant, the harvested fruits were counted
and weighed. Prior to planting, was fertilized with 15-15-15 complex fertilizer at
fertilization levels of N 100, P205 100, K20 100 and herbicidated with Stomp Aqua
3 I/ha. The planting of the seedlings was done on June 16, using a distance of 70
cm between rows and 30 cm between plants per row, resulting in 47619 plants/ha.
During the vegetation period were digging between the rows and on rows
manually 2 times and sprayed with 2 I/ha Pantera to control the monocotyledonous
weeds. For the prevention and control of diseases and pests, 5 phytosanitary
treatments were performed using: Topsin 70 M 0.1%, Dithane M 45 0.2%, Calypso
480 SC 0.03%. Phase fertilization was done with ammonium nitrate in two steps:
July 7 at the N50 fertilization level, august 1 at the N50 fertilization level. In order to
ensure the need of water, sprinkler irrigation was used and a number of 16
waterings with watering norms of 250 | / ha. The harvest was made on each variant
and was determined the number of fruit / plant, the average weight of the fruit and
the production.

RESULTS AND DISCUSSIONS

The year 2017 was a climatic year with very high temperatures with a direct
influence on the growth and development of vegetable plants. In May the average
temperature was 17.8° C, with a maximum temperature of 31.4° C, a minimum of
4.7° C and a precipitation amount of 78.6 mm (table 1). Out of the total, in 13 days,
temperatures above 25° C were recorded, of which within 12 days the maximum
temperatures were between 25 - 30° C and in one day temperatures were recorded
between 30 - 35° C. June was particularly warm, with a monthly average of 24° C,
much higher than the 21.7° C multiannual average. In June in 8 days temperatures
were recorded between 25-30° C, in 13 days the maximum temperatures were
between 30-35° C and in 8 days temperatures above 35° C were recorded. The
maximum of June was 41.2° C and the very low rainfall, 17.4 mm, and they were
distributed over several days in very small quantities making it almost impossible for
them to use the eggplants. In July the average monthly temperature was 24.8° C,
with 1.5° C higher than the multiannual average. In 6 days maximum temperatures
were recorded between 25-30° C, in 16 days maximum temperatures were between
30-35° C and in 6 days the temperatures were above 35° C. The July maximum
was 40.8° C. The amount of rainfall, although it was raised, most of them (98 mm)
fell in one day, the rest of the days being very dry. And in august the average
temperature was much higher than the average multiannual temperature (24.8° C

in august 2017 and 22.6° C multiannual average). In 4 days the maximum
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temperatures were between 25-30° C, in 15 days temperatures between 30-35° C
and in 10 days the maxims exceeded 35° C, the maximum of the month being 40.4°
C and the amount of rainfall was 28.8 mm. The September month was also very
warm, the monthly average being of 21.8° C much higher than the multi-annual
average that was 22.6° C. Temperatures between 25-30° C were recorded in 6
days, temperatures between 30-35° C were recorded in 12 days, and within 4 days
the temperatures exceeded 35° C. The peak of September was 36.9° C and fallen
rainfall amounted to 18.2 mm.

Table 1
Climate conditions May - September 2017
recorded at the R&DSPCS Dabuleni weather station
Specification May June July August | September
Number of days with maximum 12 8 6 4 6
temperatures between 25-30° C
Number of days with maximum 1 13 16 15 12
temperatures between 30 - 35° C
Number of days with maximum 0 8 6 10 4
temperatures above 35°C
The monthly average (°C) 17.8 24.0 24.8 24.8 21.7
The monthly minimum (°C) 4.7 12.9 13.3 11.0 6.7
The maximum monthly (°C) 314 41.2 40.8 40.4 36.9
The rainfall (mm) 78.6 17.4 120.8 28.8 18.2
(I\igglearz]gij%l average temperature 1 4 21.4 23.2 22.6 78

Extremely high temperatures have adversely affected eggplant culture, with
maximum temperatures often outweighing the supportability limits for eggplant
plants. This has affected the productions, much of the floral bobsleigh and the
barely related fruits have fallen, and some of the fruits have not been able to reach
the cultivar's size. The lack of precipitation water was supplied by sprinkler
irrigation, requiring a very large number of waterings, but the very low humidity
recorded in the air could not be controlled on the eggplant culture in the open field.
All this has been reflected on the quantitative elements, namely the number of
fruit/plant, the average weight of a fruit and implicitly on the produced productions.
Using the Sharapova F1 graft, the number of fruits/plants was greatly influenced by
rootstocks oscillating between 0.1-2.8 fruit/plant (table 2). The smallest number of
fruits/plants was made using the Emperador F1 rootstock, and the largest number
of fruits was made at the L29A rootstock. In the without grafting variant, 1.8 fruit/
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plant was harvested, which was exceeded by the L29A rootstock with 3.5 fruit/
plants, L 51 with 2.8 fruit/plant and L 11 with 2.1 fruit/plant.
Table 2

The influence of rootstock on the main quantitative elements
to the Sharapova F1 cultivar

Number of Average weight of a Production of
The rootstock fruits/plant fruit (g/fruit) eggplant/ plant The production
(g/plant) (t/ha)
L 33 14 208 291 13.86
L11 2.1 265 557 26.52
L 29B 1.6 357 571 27.19
L51 2.8 317 888 42.29
L29A 3.5 443 1551 73.86
Emperador F1 0.1 200 20 0.95
Without grafting 1.8 272 490 23.33

The average weight of an eggplant fruit was between 200-443 g/fruit. In the
without grafting variant, the fruits had an average weight of 272 g/fruit, being
overtaken by the weight of the fruits of the L29A (443 g/fruit) grafted variants, L 29B
(357 gffruit) and L 51 with 317 g/fruit. As for the productions, the differences
between the variants were very high, ranging from 20-1551 g/plant, respectively
between 0.95 - 73.86 t/ha. Were remarque the grafted variants on the L 29A
rootstock, followed by the L 51 grafted variant. The weak results were obtained by
grafting on Emperador F1. In the Camelia cultivar, the number of fruit per plant was
between 0.5 fruit/plant to the without grafting plants and 2 fruit/plant to grafting on
the L 29A rootstock (table 3).

Table 3

The influence of rootstock on the main quantitative elements
to the Camelia cultivar

Number of Average weight Production of
The rootstock fruits/plant of a fruit (g/fruit) | eggplant/ plant The production
(g/plant) (tha)
L 33 11 238 262 12.48
L11 1.7 300 510 24.29
L 29B 0.7 400 280 13.33
L51 1.7 260 442 21.05
L29A 2.0 263 526 25.05
Emperador F1 15 467 701 33.38
Without grafting 0.5 278 139 6.62
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In plants grafted on Emperador F1, although the number of fruit/plant was
lower than grafting on L 29A, the average weight of the fruit being higher, it
increased production. Thus, by grafting on Emperador F1, was obtained 1.5
fruit/plant with an average weight of 467 grams was produced, resulting in a
production of 33.38 t/ha, followed by the production made by grafting on L 29A
which with 2 fruit/plant and an average weight of 263 g/fruit was realized a
production 25.05 t/ha. In the without grafting variant, the smallest production (6.62
t/ha) was achieved, which was exceeded by all grafted variants, reaching between
12.48-33.38 t / ha. By grading the cultivar H2 on Emperador F1, all plants died
shortly after planting. This can be attributed to a delayed incompatibility under the
influence of very high temperatures and very low relative humidity. The without
grafting plants obtained 0.8 fruit/plant because many flowers were dried and fell
due to unfavorable temperature and humidity conditions, with an average weight of
175 g/fruit resulting in a production of 6.67 t/ha (table 4).

Table 4
The influence of rootstock on the main quantitative elements to the
H2 cultivar
Number of Average weight Production of
The rootstock fruits/plant of a fruit (g/fruit) eggplant/ plant The production
(g/plant) (t/ha)
L 33 0.7 100 70 3.33
L11 3.0 217 651 31.0
L 29B 13 240 312 14.86
L51 3.2 284 1079 51.38
L29A 3.5 186 651 31.0
Emperador F1 - - - -
Without grafting 0.8 175 140 6.67

The lowest productions were recorded on L 33 rootstock and L 29B. Grafting
on the L11 and L 29A rootstocks produced 31 t/ha, and the use of the L 51
rootstock provided a production of 51.38 t/ha. The lowest yields were recorded on
L 33 rootstock and L 29B. Grafting on the L11 and L 29A rootstocks produced 31
t/ha, and the use of the L 51 rootstock provided a production of 51.38 t/ha. Using
the Rebeca cultivar as graft, the fruit/plant number was 0.2 by grafting on the L33
rootstock and of the 4 fruit/plant by grafting on the L 29B rootstock (table 5). The
Rebeca cultivar plants obtained 1.5 fruit/plant with an average weight of 233 g/fruit
and a production of 16.67 t/ha. As regards the number of fruits/plants, this was
exceeded only by the variant grafted on L 29B, though the weight of the fruit was
exceeded by the plants grafted on L51, L11 and L33. The largest production was
obtained by grafting on the L29B rootstock of 40.57 t/ha, which corresponds to the
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largest number of fruit/plant. The main quantitative elements are dependent on the
graft used, namely their degree of adaptability to the heat stress factors and the
productive potential. The best results were obtained at Sharapova F1 (table 6).

Table 5

The influence of rootstock on the main quantitative elements
to the Rebeca cultivar

. Production of
Nu_mber of Averag_e welght eggplant/ plant The production

The rootstock fruits/plant of a fruit (g/fruit) (g/plant) (t/ha)
L 33 0.2 600 120 571
L11 1.3 300 390 18.57
L 29B 4.0 213 852 40.57
L51 11 263 289 13.76
L29A 0.5 200 100 4.76
Emperador F1 - - - -
Without grafting 15 233 350 16.67

Table 6

The influence of the graft on the quantitative elements to
the eggplant culture

The grafting Number of Average weight of | Production /plant The production
cultivar fruits/plant a fruit (g/fruit) (g/plant) (t/ha)
Sharapova F1 1.9 295 624 29.71
Camelia 13 315 409 19.46
H2 19 172 415 19.74
Rebeca 1.2 258 300 14.29

Although the fruit count was 1.9 fruits/plant in both Sharapova F1 and H2, the
average fruit weight was higher at Sharapova F1 (295 g/fruit) than H2 at which the
average weight was 172 gffruit, which led to a production of 29.71 t/ha in
Sharapova F1 and 19.74 t/ha to H2. The Camelia cultivar with a number of 1.3
fruit/plant, but with an average weight of 315 g/fruit, was obtained production close
to the H2 cultivar. The Rebeca cultivar achieved the smallest production, which is
14.29 t/ha. The portal used had the greatest influence on the eggplant production
(Table 7). On average, the harvested fruit ranged from 0.4 fruit/plant to Emperador
F1 and 2.4 fruit/plant at the L51 rootstock. Average fruit weight ranged between 167
g/fruit at Emperador F1 and 303 g/fruit at L 29B, and the yields were between 8.58
t/ha at Emperador F1 and 33.67 t/ha at L 29A. It has also been noticed the
production of the L 51 rootstock with 32,12 t/ha.
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Table 7

The influence of the rootstock on the quantitative elements to
the eggplant culture

Number of Average weight | Production/plant | The production
The rootstock fruits/plant of a fruit (g/fruit) (g/plant) (t/ha)
L 33 0.9 287 186 8.85
L11 2.0 271 527 25.10
L 29B 1.9 303 504 23.99
L51 2.4 281 675 32.12
L29A 2.3 273 707 33.67
Emperador F1 0.4 167 225 8.58
Without grafting 1.2 240 280 13.32

1.

CONCLUSIONS

In the eggplant culture, the production was greatly influenced by the
rootstock used. At the Sharapova F1 hybrid there was a L 29 A harvest with a
production of 73.86 t/ha and L 51 with a production of 42.29 t/ha, resulting in
a production increase of 18.96 t/ha compared to the without grafting plants.
At Camelia cultivar, all grafted variants surpassed the the without grafting
witness. Emperador F1 rootstock was realized a production of 33.38 t / ha
and a production increase of 26.76 t/ha and the L 29 rootstock with a
production of 25.05 t/ha and an increase of 18.43 t/ha compared to the
without grafting plants.

At the H2 cultivar was noted the L 51 rootstock with a yield of 51.38 t/ha and
an increase of 44.71 t/ha.

To the Rebeca variety, the L 29B rootstock was identified with a yield of
40.57 t/ha and an increase of 23.9 t / ha.
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COMPORTAREA UNOR SOIURI AUTOHTONE DE TOMATE
PE SOLURILE NISIPOASE DIN SUDUL OLTENIEI

BEHAVIOR OF SOME NATIVE TOMATO VARIETIES ON THE SANDY
SOILS OF SOUTHERN OLTENIA

CIUCIUC Elena, PINTILIE loan, CROITORU Mihaela

Cuvinte cheie: soluri nisipoase, soiuri tomate.

REZUMAT

Au fost luate in studiu creatii ale unitatilor de profil din tard: Buzau 4, Buzau 22, Buzau 47,
Kristinica, Darsirius, Maratonus, Pontica, Viorica, Romec 554J. Determindrile efectuate au vizat
inéltimea fructului, diametrul fructului, indicele de formé&, greutatea medie a unui fruct, cantitatea si
calitatea productiei. Raportul dintre inéltimea si diametrul fructelor a fost diferit impriméand
acestora forma de la globuloasad si globulos turtitd in majoritatea cazurilor, pana la ovoidala
(Darsirius, Viorica si Romec 554 J). Indicele de forma al fructelor a fost cuprins intre 0.86 la soiul
Buzau 22 gsi Buzdu 47 gi 1.36 la soiul Darsirius. Soiurile de tomate Darsirius si Maratonus au
realizat productii ridicate in toti cei trei ani de cultura, productiile medii pe 3 ani de culturé fiind de
34.4 t/ha la soiul Darsirius si 32.8 t/ha la soiul Maratonus. Soiul Kristinica a atins randamente
ridicate intr-un an cald ca si 2012, dar productia a scézut brusc in 2014, an considerat a fi unul
récoros.

Keywords: sandy soils, tomato varieties.

ABSTRACT

Were studied creations of the institution in country: Buzau 4, Buzau 22, Buzau 47,
Kristinica, Darsirius, Maratonus, Pontica, Viorica, Romec 554 J. Were determinations made that
targeted the height of the fruit, diameter of the fruit, index of the shape, thickness of pericarp, fruit
weight and production. The ratio between height and diameter fruit was different from printing their
globular shape and flattened globular in most cases, to ovoid (Darsirius , Viorica, Rio Grande and
ROMEC 554 J) . Fruit shape index ranged from 0.86 to Buzau 22 and Buzau 47 variety and 1.36
at Darsirius variety. Darsirius and Maratonus tomato varieties achieved high productions in all
three crop years, the average yields on the 3 years of culture being 34.4 t/ha at variety Darsirius
and 32.8 t/ha at variety Maratonus. Kristinica variety achieved high yields in a warm year as 2012,
but production fell sharply in 2014, a year considered to be one of the wettest.

INTRODUCTION

Sandy soils in southern Oltenia region enjoys a particularly high thermal
potential, which meets the requirements of the most demanding for heat vegetable
plant species. Tomatoes are one of the species that ensure the effective utilization
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of ecopedological conditions of the region. In their ensemble environmental
conditions favor the precocity compared to other areas of the country and good
behavior for successive crops with tomato plants (Toma V., 1989). Analyzing the
temperatures recorded in southern Oltenia in recent decades reveals a slight
increase in June through August (Ifrim Aurelia et. all., 2003). A key factor in the
technology is the variety that by the gene pool can print a certain resistance to
stress factors for temperature and water and thus adaptability to environmental
conditions. Through numerous investigation it was concluded that relations
between elements of production and production are complex phenomena, much
influenced by environmental conditions mediu (Singh H. N. Et att., 1974, Krusteva
L. Et all., 1981, Philouze, Jaqgelina, Laterrot H et all., 1988). In competitive market
conditions, marketing of varieties of foreign origin has grown , being cultivated by
the farmers in the area without knowing their demands for the environment plus the
purchase price high enough. As a result, we considered necessary to study the
cultivation of tomato indigenous highly adaptable to specific conditions sandy soils
to introduce their in culture. With this material we intend to bring to the attention of
local growers vegetable tomato varieties capable of addressing the specific
conditions.

MATERIAL AND METHOD

In the period 2012-2014 was studied Research and Development Station for
Plant Culture on Sands Dabuleni, behavior of indigenous varieties of tomato:
Buzau 4, Buzau 22, Buzau 47, Kristinica, Darsirius, Maratonus, Pontica, Viorica si
Romec 554 J. The seedling was planted in the field in the period April 30 to May 5
. Before planting was fertilized with 15-15-15 fertilizer complex at the nivel of N
100 P205 100 K2 O 100. Were used planting distance of 70 cm between rows and
30 cm between plants in the row ensuring 47 619 plants /Ha. During the growing
period were performed two manual hoeing and two mechanical hoeing and for
weed control was used Agile 11/ ha. The phasial Fertilization was made at the first
fruits with ammonium nitrate fertilizer at N75. Water needs was ensured by
applying repeated watering plants according to the required standard 350 m?® of
water / ha. To combat diseases were carried out repeated treatments using the
products Dithane M 45 0.2% 0.3% Champion, Topsin M 0.1%. Pest control was
done with the products Calypso 480 SC 0.05% and Nissorun 500 EC. The Fruit
harvesting was done at physiological maturity, in dinamic. Was determine the
characteristics of the fruit: fruit height, diameter, shape index, fruit weight, total
tomato production and its quality. The results were calculated and interpreted

statistically.
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RESULTS AND DISCUSSIONS

The climatic conditions of the three years of research were different both in
terms of temperatures and precipitation (Table 1).

Table 1
Climatic conditions during the researchs (2012-2014)
The year Specification May June July August
The medium temperature®C 17.2 23.3 26.8 24.3
2012 The maximum temperature °C 31.8 37.8 41.4 42.6
The rainfall (mm) 93.8 324 8.2 21.8
The medium temperature®C 20.0 221 23.5 24.1
2013 The maximum temperature °C 32.5 36.5 384 36.5
The rainfall (mm) 53.4 105.2 36.2 30.8
The medium temperature®C 16.6 20.7 23.1 23.7
2014 The maximum temperature °C 30.2 33.7 34.9 37.6
The rainfall (mm) 117.4 92.0 125.6 16.0

The year 2012 was particularly warm and dry. Except May, throughout the
tomato plant vegetation were recorded very high temperatures to normal period.
The average temperature was of 23.3°C in June, 26.4°C in July and of 24.3°C in
August. The maximum temperature was 31.8°C in May, and in June was 37,8°C. In
July and August the temperatures frequently exceed 40°C. Maxima in July was
41.1°C and the maximum in August was 42.6°C. Rainfall was very lows during
June, July and August (32.4 mm in June, 8.2 mm in July and 21.8 mm in August).
The water requirement for plants has been secured through irrigation. In the year
2013 recorded normal temperatures for the area from June to August. May was
particularly warm with an average temperature of 20°C and the maximum
temperature is of 32.5°C. Rainfall has been unevenly distributed. In June fell 105.2
mm, 36.2 mm in July and August 30.8 mm. Unlike previous years, 2014 was a cool
year, with lower average temperatures and rainfall the many except August.
Climatic conditions have influenced the production of tomatoes. The average
weight of a tomato fruit was characteristic of each kind and influenced by climatic
conditions (table 2). In the 2012 year the average weight of a tomato fruit was
between 63.1 g/fruit at variety Kristinica and of 228 g/fruit at variety Maratonus. It
also noted the size of the fruit varieties Buzau 22 (147.6 g/fruit), Pontica (143.8
g/fruit) and Buzau 47 (111.4 g/fruit). Were within the limits ofociale the weight of the
fruit at varieties: Buzau 47, Darsirius, Maratonus, Pontica and Viorica. In the 2013
year the average weight of a fruit ranged from 73.6 g/fruit at variety Darsirius and
200 g/fruit at variety Maratonus. The tomato varieties to which that fruit weight was
within the limits the official of variety were: Romec 554 J (91 g/fruit), Darsirius (73.6
g/fruit), Maratonus (200 g/fruit), Pontica (133 g/fruit) and Viorica (90.2 g/fruit). The
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Buzau 22 variety has made large fruits (148.8 g/fruit) which is still under the weight
of official variety. In 2014, a year considered cool for zone, most varieties have the
fruit made smaller compared to other years. The average weight of a fruit ranged
from 54.6 g/ fruit at variety Darsirius and 172.0 g / fruit at variety Maratonus. It also
noted the weight of the fruit at varieties: Buzau 22 with an average weight of 149 g /
fruit, Viorica with 111.4 g/fruit and Romec 554 J with 109.4 g/fruit. Regardless of the
climatic conditions of culture year, variety Maratonus have obtained the highest
fruits and the lowest fruits was obtained at the variety Darsirius and Kristinica. Also
varieties Buzau 4 and Buzau 22 although the fruit weights have under fruit weights
in official , they were very similar in all three years of culture. And the variety Viorica
was realized in all years the fruits weighing more than the official weights.

Table 2
Determinations on fruit weight
of tomato depending on cultivar (2012-2014)
The variety The weight to fruit (g) The official
2012 2013 2014 weight of the

variety
Buzau 4 88.4 89.0 89.8 100-150
Buzau 22 147.6 148.8 149 180
Buzau 47 111.4 - 83.0 100
Kristinica 63.1 74.7 66.4 80-120
Darsirius 66.6 73.6 54.6 66-80
Maratonus 228.0 200.0 172.0 150-240
Pontica 143.8 133.0 70.6 90-150
Viorica 92.2 90.2 111.4 55-75
Romec 554 J - 91.0 109.4 90-100

The characteristics of fruit were specific each variety (table 3). The ratio
between height and diameter fruit was different from printing their globular shape
and flattened globular in most cases, to ovoid (Darsirius, Viorica, and Romec 554
J). The fruit shape index ranged from 0.86 at Buzau 22 and Buzau 47 at 1.36 at
variety Darsirius. Tomato production was influenced by climatic conditions of the
culture years, but also by cultivar (table 4). The total production of tomatoes
obtained in year 2012 ranged between 31.3 - 45.7 t/ha. Darsirius variety
capitalized best climatic conditions resulting in a total production of 45.7 t/ha,
compared to average growth achieved is assured of statistically as significant,
followed by Maratonus variety with a production of 43.5 t/ha. High yields was
achieved and variety Kristinica (41.2 t/ha) but presented very little fruits, with a low
in the commercial aspect. Poor behavior had the Buzau 4 variety that have
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achieved production of 31.3 t/ha whose production from the average difference was
significant the negative.
Table 3

Determinations regarding the characteristics the of fruit
tomato depending on cultivar (average 2012-2014)

The variety Height fruit Diameter fruit (cm) Index of form
(cm)
Buzau 4 5.0 5.6 0.89
Buzau 22 5.6 6.5 0.86
Buzau 47 5.1 5.9 0.86
Kristinica 4.6 51 0.90
Darsirius 6.1 4.5 1.36
Maratonus 6.1 7.7 0.79
Pontica 5.5 6.0 0.92
Viorica 6.0 5.0 1.20
Romec 554 J 6.0 5.4 1.11

In year 2013, total production of tomatoes ranged between 26.1 to 36.6 t/ha.The
variety Darsirius achieved a total production of 36.6 t/ha, achieved production
growth to average variety is assured of statistically highly significant, followed of the
Maratonus variety with production of 34.3 t/ha and significant increase, Buzau 4
with 34.1 t/ha and Romec 554 J with 33 t/ha. The year 2014 was a year less
favorable tomato crop, yields achieved were lower than other years of research.
Total production of tomato ranged between 19.2 to 23.2 t/ha. Due to specific
climatic conditions of the agricultural year 2014 (the low temperatures, the large
amount of rainfall, high relative humidity), the yields achieved of most cultivars were
below their production potential. The variety Buzau 47 achieved the highest
production (23.2 t/ha) followed by the Romec 554 J variety with a production of 22.8
t/ha and Pontica with a production of 22.6 t/ha. The lowest yields were achieved in
variety Kristinica (19.5 t/ha). Small the productions in 2014 is due to the fact that
weather conditions have been very favorable for the pathogen attack and the
tomato plants are heavily infested with blight (Phytophthora infestans) and brown
leaf spot (Alternaria solani). It can be concluded that, in terms of yields achieved
studied tomato varieties reacted differently to climatic conditions. The variety
Buzau 4 achieved the lowest production in 2012 compared to other varieties, and in
other years was located among the most productive varieties. This leads us to the
conclusion that the variety Buzau 4 supports harder the high temperatures. The
tomato varieties Darsirius and Maratonus were marked by high yields in all three
crop years. At the variety Kristinica was obtained high yields achieved in a warm
year as 2012, but production fell sharply in 2014, a year considered to be one of the
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most rainy. And Maratonus variety high production achieved during warmest and
smaller than the other in cool.

Table 4
Tomato products according to the cultivar
The production The production The production
The variety in year 2012 in year 2013 in year 2014 The average

(t/ha) (t/ha) (t/ha) (t/ha)
Buzau 4 31.3 34.1 22.1 29.2
Buzau 22 35.0 30.0 20.8 28.6
Buzau 47 37.6 - 23.2 30.4
Kristinica 41.2 30.8 195 30.5
Darsirius 45.7 36.6 21.0 34.4
Maratonus 43.5 34.3 20.7 32.8
Pontica 35.7 29.9 22.6 29.4
Viorica 37.0 29.7 20.8 29.2
Romec 554 J - 33.0 22.8 27.9
Media 38.4 32.3 21.5
LSD 5% 6,10 2,70 2,12
LSD 1% 8,25 3,71 2,86
LSD 0,1% 10,99 5,05 3,79

Tomatoes have a high food value of fruit due to the content in vitamins,
sugars, minerals, amino acids and organic acids (table 5). The total dry matter was
between 4.67% Darsirius and Kristinica cultivars and cultivar Pontica 6.00%,
averaging 5.91% cultivars. The cultivars that exceeded the average were: Buzau 4,
Buzau 22, Pontica and Romec 554 J. The amount of water in the tomato was
94.71% on average in the art and tomato the amount of water is in the range of 93-
96%. Soluble dry matter was between 3.93% at Kristinica cultivar and 4.85% to
cultivar Buzau 22, with an average of 4.48%. Current regulations provide a quantity
of tomato soluble solids greater than 6%. In this case, any cultivar showed no
soluble dry matter values of around 6%. The acidity of the tomato fruit was on
average 0.55 g citric acid in 100 g f.s.. The literature indicates tomatoes averaged
0.47 g citric acid per 100g s. p. The amount of carbohydrates in tomato fruit
presented values vary according to cultivar studied and climatic conditions.
Foremost cultivars Buzau 22, Pontica, Maratonus, Buzau 4 cultivars and the
average was 3.71% and the amount provided in the literature of 3.8%. Z.D. Osunde
and A. L. Musa Makama, 2007, showed that fresh tomatoes and peppers was
determined amount of vitamin C and sugars higher than literature. By drying the
product quantity is reduced to half. The tomato fruit is characterized by a high
amount of Vitamin C 21.40 mg in average. The studied cultivars have accumulated

a vitamin C content of between 17.89 mg at the Maratonus variety and 24.35 mg at
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the variety Pontica, with an average of 21.40 mg. The content of vitamin C can not
be correlated with fruit production, it is the character of variety, but may be strongly
influenced by climatic conditions and the applied technology.

Table 5
The influence of cultivar on the biochemical
composition of tomato fruits (2012-2014)
: Titratable . .
Total Solubil acidity Carbohy- Vitamin Nitrate
. Water dry dry - C
The cultivar g citric drates mg / kg
(%) substance |substance L 0 (mg/100
(%) %) acid in (%) gfs) produced

100 g f.s. '
Buzau 4 94.37 5.63 4.70 0.47 3.90 24.05 45
Buzau 22 94.54 5.76 4.85 0.53 4.00 22.88 55
Buzau 47 94.98 5.02 4.67 0.59 3.88 22.59 65
Kristinica 95.33 4.67 3.93 0.50 3.20 20.24 40
Darsirius 95.33 4.67 4.17 0.52 3.47 19.95 105
Maratonus 94.73 5.27 4.67 0.44 3.90 17.89 95
Pontica 94.00 6.00 4.60 0.65 3.80 24.35 85
Viorica 94.90 5.10 4.40 0.63 3.65 20.84 53
Romec 554 J 94.53 5.47 4.30 0.65 3.57 19.80 52
Average 94.71 5.29 4.48 0.55 3.71 21.40 66

Fruits and vegetables containing vitamin C greater than 12 mg, are considered
sources “rich in vitamin C”. A "good source" of vitamin C has a substantial amount
of vitamin C in relation to its caloric content and contributes at least 10 percent of
the appropriate dose for the vitamin C in a selected portion (Mosure J., 2004). The
nitrate content was generally low, ranging from 40 mg / kg at cultivar Kristinica and
105 mg / kg to cultivar Darsirius, averaging cultivars of 66 mg / kg under the LMA
150 mg as provide current regulations. Studies of Bibicu Miruna, 1994, Lacatusu V.,
1997, Neata G., et al.,, 2000, led to the conclusion that the level of nitrate in
vegetable products can vary within wide limits within species with different values
from one species to another.

CONCLUSIONS

1. The tomato varieties studied react differently to natural environmental
conditions specific to sandy soils because of their genetic heritage.

2. In the condition of year very warm have obtained the biggest productions
at the varieties: Darsirius 45.7 t / ha, Maratonus 43.5 t / ha and Kristinica
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41.2 t/ ha. In the years with a low temperature the best productions was
realized at the varieties: Buzau 47 with 23.2 t / ha, Romec 554J (22.8 t/
ha), Pontica with 22.6 t/ ha, Buzau 4 and Darsirius.

3. Biochemical composition of tomato fruits is the character of variety, but
may be influenced by climatic conditions. By the total substance content
was noted the variety Pontica, by soluble substance and carbohydrate
content was noted the variety Buzau 22, and by the vitamin C content the
varieties Buzau 4 and Pontica.
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CERCETARI PRIVIND COMBATEREA BURUIENILOR DIN CULTURA DE
CARTOF DULCE AMPLASATA PE SOLURILE NISIPOASE

RESEARCH ON WEED CONTROL FROM CULTURE OF SWEET
POTATOES LOCATED ON SANDY SOILS

COTET Gheorghe, DIACONU Aurelia, DRAGHICI Reta,
CROITORU Mihaela, PARASCHIV Alina-Nicoleta, DRAGHICI |., DIMA Milica

Cuvinte cheie: erbicide, cartof dulce, buruieni, nisip
REZUMAT

Cercetarile au fost efectuate in perioada 2016-2017, la cultura de cartof dulce amplasata
pe solurile nisipoase cu fertilitate sc&zuté din cadrul SCDCPN. DABULENI. in cadrul experientei s-
a urmarit influenta metodei de cultivare si a erbicidelor folosite in perioada de vegetatie, pentru
eliminarea concurentei facute de catre buruieni plantelor de cartof dulce asupra diferitelor resurse :
lumina directé a soarelui, apa, nutrientii din sol si spatiu de nutritie, pana sub pragul economic de
daunare. Productiile anuale realizate intre anii 2016-2017, au fost semnificativ mai mari la cartoful
dulce cultivat pe sol protejat cu mulci PE si erbicidat cu Dual Gold 960 EC (1,5 I/ha - imediat dup&
plantare) + Fusilade Forte (1,5 I/lha —in perioada de vegetatie ) fatd de productiile obtinute la
celelalte variante de erbicidare si de metodele de cultivare utilizate in experienta.

Keywords: herbicides, sweet potatoes, weeds, sand

ABSTRACT

The research was carried out between 2016-2017, on sweet potato culture, located on low-
fertile soil with low fertility in R&RDSPCS DABULENI. In the course of the experiment, the influence
of the cultivation method and the herbicides used during the vegetation period was investigated, in
order to eliminate the competition caused by the weeds of sweet potato plants on different
resources: direct sunlight, water, soil nutrients and nutrition space up to below the economic
threshold of harm. Annual crops produced between 2016 and 2017 were significantly higher in
sweet potatoes grown on PE-protected mulch and Dual Gold 960 EC (1.5 | / ha immediately after
planting) + Fusilade Forte (1.5 | / ha in the growing season) compared to the yields obtained from
the other herbicidal variants and the cultivation methods used in the experiment.

INTRODUCTION

In the field of weed control in field crops, the main objective is to eliminate
their competition below the level of the damage throughout the vegetation period in
order to reduce water consumption and nutrients by them so that the crops
continue to grow have a normal development, which will ultimately lead to high
production/ ha, qualitative and to the biological potential of the species and variety
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(Alexandrina Popescu, 2007). Weeds compete with crop plants for various
resources: direct sunlight, soil nutrients, water, and growth, and are intermediate
hosts for certain pathogens, including some vectors (especially aphids) of the
viruses. For this reason, the number of weeds must be reduced to below the
economic threshold of damage, that is, the degree of weeds which does not
significantly affect the level of the crops. This can be maintained by applying
integrated methods to reduce land consolidation. In the current socio-economic
conditions in which Romanian agriculture faces a multitude of problems, its primary
role is to ensure the food stability of the society and further to create availability in
the export of agricultural products as a certain possibility to revive the Romanian
agriculture and of the national economy as a whole (Constantin Hogea, 1997). For
sweet potato culture, control of weeds during vegetation is essential for obtaining
economic output. The research has highlighted the major risk due to weed
competition from the beginning of the season. In this period, a greater emphasis
should be placed on controlling the degree of weeds. Cultivators must plan a weed
control program, integrated with mechanical and cultural methods, using herbicides
(Peter Dittmar and William Stall, 1999). Good results were obtained in Florida for
the herbicide cultivation of Glyphosate sweet potato before planting after the
emergence of monocotyledonous and dicotyledonous weeds. Agrotechnics, in this
case mechanical cultivation, is an effective way to manage the degree of weeds.
Simultaneously with biloning, many annual weeds that have been rid of the
herbicide or have emerged since the last cultivation can be plucked. Cultivation and
biasing must be done in a timely manner to disrupt the growth of weeds. Research
by Norman C. Glaze and Melvin R. Hall, 1990, highlights the good use of herbicides
based on fluazifop, metolachlor, metribuzin, napropamide, oryzalin and sethoxydine
applied after the transplantation of sweet potato. In Kentucky, clomazone
herbicides (Command 3ME) and DCPA (Dacthal W75) are used for pre-emergence
application, and immediately after herbaceous planting - herbicides based on
napropamide (Devrinol 50DF) and flumioxazine (Valor 51 DG). For the control of
monocotyledonous weeds, during the growing season they used herbicides based
on carfentrazone (Aim 1.9 EW), clethodim (Select Max) (Vegetable production
guide for commercial growers, 2017) are used during the growing season. In the
US South-Eastern region, herbicides based on glyphosate, metam sodium (Vapam
HL) and flumioxazin (Valor 51 DG) - before planting and on the basis of S-
metolachlor (Dual magnum), clomazones (Command 3ME), DCPA (Dacthal W75)
and napropamide (Devrinol 50DF) - applied 5 days after transplantation. In post-
emergence, herbicides based on clethodim (Arrow, Select Max, Intensity), fluazifop
(Fusilade Forte) and sethoxydim (Poast 1.5 EC) were used to combat annual and

perennial monocotyledonous weeds (2016 Vegetable Crop Handbook for
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Southestern United States). The purpose of the research is to reduce the degree of
weeds of sweet potato crops in sandy soil conditions.

MATERIAL AND METHOD

Research was performed at R&DSPCS Dabuleni, the experience being
placed on a low-fertile sandy soil, following the parcel method subdivided by two
factors, under drip irrigation conditions. Shoots of KSP 1 variety was used for
planting, the tubers of this variety being planted on March 15 in a double-walled
solar wall where the temperature and humidity of the air was controlled by frontal
and lateral ventilation and by the use of microspray when the temperature
exceeded 28-30 ° C. The factors studied were:

A - method of cultivation:

al - Cultivation on PE-protected mulch

a2 - Cultivation on unprotected soll
B - Herbicides applied in vegetation:

bl - untreated witness;

b2 - Dual Gold 960 EC (metolachlor 960 g / 1), 1 | / ha immediately after
planting before the occurrence of weeds;

b3 - Dual Gold 960 EC (metolachlor 960 g / 1), 1.5 | / ha immediately after
planting, before the occurrence of weeds;

b4 - Fusilade Forte 1.5 | / ha (fluazipop-p-butyl 150 g / 1), applied during the
vegetation period for control of monocotyledonous weeds;

b5 - Dual Gold 960 EC (metolachlor 960 g / 1), 1 | / ha immediately after
planting before the occurrence of weeds + Fusilade Forte 1.5 | / ha (fluazipop-p-
butyl 150 g / for controlling monocotyledonous weeds;

b6 - Dual Gold 960 EC (metolachlor 960 g / 1), 1.5 | / ha immediately after
planting before weeds + Fusilade Forte 1.5 | / ha (fluazifop-p-butyl 150 g / the
vegetation period for controlling monocotyledonous weeds;

The shoots of the KSP1 variety were planted in the second decade of May
(May 10-20), on bilonated ground and protected with PE foil for the six herbicide
variants and on bilonated but without mulch, for the same herbicide variants, the
shoots was harvested from the greenhouse the day before and keeping until the
next day in boxes. The experimental field was dripped 200 mc / ha in two
applications (1/2 before and 1/2 after planting the shoots) to ensure optimum
conditions for the rooting of the shoots, and in the vegetation it was intended to
maintain the water supply of the soil at 75-80% of the Water Field Capacity. Three
rows were planted for each cultivation method and for each herbicides variant, on
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bilonated ground, in three rehearsals, and the treatments established for this
experience were applied. Herbiciding with Dual Gold 960 EC 1 |/ ha and Dual Gold
960 EC 1.5 1/ ha was done immediately after planting (within 5 days) before weeds
appeared, and in vegetation, two treatments with Fusilade Forte 1.5 | / ha, these
being carried out for combating annual and perennial monocotyledonous weeds.

RESULTS AND DISCUSSIONS

The agricultural years 2016-2017 were climate-specific in the area with low soils
and low fertility in southern Oltenia. Average air temperature ranged between 16.8 °
C in May 2016 and 24.8 ° C in July 2016 and July-August 2017, with maximum of
38.0 ° C in July and August 2016 and 41.2 °C in June of 2017. Due to the large
number of days with temperatures above 40.0 ° C and the lack of precipitation in
the summer months, it was introduced drip irrigation to improve the thermohydric
stress and to maintain the limit at 70-80% of the Water Field Capacity. The amount
of precipitation from May to September showed extremely low values (1.0 mm in
August 2016 and 17.4 mm in June 2017), well below limit of the multiannual
amount of precipitation (Table 1).

Table 1

The main climatic elements of the vegetation period of the years 2016-2017

Year Climate element Month
May | June | July | August | September

2016 | Medium temperature (°C) 16,8 | 23,6 | 24,8 | 23,5 20,4
Minimum temperature (°C) 55 11,0 (11,4 11,0 51
Maximum temperature (°C) 32,9 | 37,3 m
Precipitations (mm) 104,4153,2 |316 |1,0 37,6

2017 | Medium temperature (°C) 17,8 24 248 | 24,8 20,21
Minimum temperature (°C) 47 129 | 13,3 11 6,7
Maximum temperature (°C) 31,4 - 40,8 | 404 36,9
Precipitations (mm) 78,6 | 17,4 | 120,8]| 28,8 18,2

Multiannual amount of temperature (1956-2016) 16,8 | 21,6 | 23,1 22,4 17,8

Multiannual amount of precipitation (1956-2016) | 62,12 | 69,30 | 53,15| 37,28 47,83

The control of weeds during the growing season has significantly influenced
the total production of sweet potatoes, but also the percentage of commercial
tubers in this production in the years 2016-2017. During the growing season of
sweet potato plants no signs of phytotoxicity were observed after application of the
herbicides Fusilade Forte and Dual Gold, irrespective of the applied dose (1 |/ ha
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or 1.5 1/ ha), so the two herbicides were selective for the plants of sweet potato.
The application of the Fusilade Forte herbicide at a dose of 1.5 | / ha had maximum
efficacy on monocotyledonous weeds, the total drying of which was produced 15
days after application. The average percentage of tubers with a diameter greater
than 3.5 cm in the two years was 78.13% for crops grown in PE mulch and 74.46%
for unprotected soil and the degree of weeds had a mean EWRS score of 3.77 on
PE protected mulch and 7.83 on unprotected soil (Table 2).

Table 2

Influence of application of herbicides and cultivation method on the
production and quality of sweet potatoes tubers in 2016-2017

Selecti Degree of The average
. percentage of
Culture Treatment /variant Dose vity weeds tubers with
method I/ha (EWRS (EWRS >3 5
note) note) 29 CM
(%)
Untreated - 6.3 68.43
Dual Gold 960 EC 1 1 3.33 69.56
Protected Dual Gold 960 EC 1.5 1 3.33 80.48
with mulch Fusilade Forte 1.5 1 3.67 82.95
PE Dual Gold 960 EC +Fusilade 1415 1 367 81721
Forte
II?ual Gold 960 EC +Fusilade 15415 1 233 82 67
orte
Protected with mulch PE average 3.77 78.13
Untreated - 9 78.57
Dual Gold 960 EC* 1 1 8.66 71.13
Dual Gold 960 EC 1.5 1 8 78.95
U”_FfOteCted Fusilade Forte 1.5 1 7.33 72
soi -
Dual Gold 960 EC +Fusilade 1415 1 733 66.11
Forte
Dual Gold 960 EC +Fusilade 15+15 1 6.67 80
Forte
Unprotected average 7.83 74.46

Among the weeds found in the experimental group, ambrosia (Ambrosia
artemisifolia) was predominant, followed by Atriplex patula, Portulaca oleracea and
Solanum nigrum. Xantium strunarium appeared in few variants while Amaranthus
retroflexus was only experienced in the cultivation method on the ground. Among
the monocotyledons weeds, the only species of weeds present in the experimental
field was the Digitaria sanguinalis, remaining in the experimental field only in
untreated and herbicide variants with Dual Gold 1 | / ha and 1.5 | / ha applied in
maximum 5 days from planting. In the herbicide variants with Fusilade Forte at a
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rate of 1.5 | / ha, Digitaria sanguinalis weeds were dried 15 days after application of
the herbicide. After the weed harvesting 90 days after the planting of sweet potato
shoots, the resulting correlation between the amount of weed green mass (kg /
variant) harvested from the herbicide variants applied to the shoots cultivated on
soil protected with mulch PE and variants of unprotected soil was distinctly
significant, which showed the necessity of mulching the soil with PE foil to reduce
the degree of weeds. The graphical representation of the percentage of weeds in
the herbicide variants applied to the PE-protected soil and unprotected soil culture
highlighted the high percentage of Ambrosia artemisifolia (56.26% for variants on
unprotected soil and 46.42% placed on PE-protected soil) and Atriplex patula
(35.95% on variants placed on PE-protected soil) within the experimental group.
Solanum nigrum was only sporadically present, the amount of green weight of
these weeds (kg / variant) having values less than 1 kg / variant and 0.10 % for
variants placed on unprotected soil (Figure 1).
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Figure 1. Graphical representation of the percentage of weeds (%)

In order to determine the influence of different types of herbicides on the
physiological processes of sweet potato plants in correlation with the climatic
conditions specific to the southern part of Romania, photosynthesis, foliar sweating,
leaf surface temperature and active radiation in photosynthesis (ARP) in the
phenophase of initiation of root tuberosis (Table 3). For this purpose the
determinations were made at the end of July (21 July), at this time the maximum air
temperature recorded at the meteorological station of R&DSPCS DABULENI was
33.7 °C and the relative humidity of the air decreased at the time of the
measurements up to 34.1%. The obtained results underline the influence of climatic
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factors during the vegetation period on the intensity of the studied physiological
processes. The rate of photosynthesis showed a diurnal variation, being directly
influenced by the amount of active radiation in photosynthesis, by the air
temperature (very high during the afternoons), the relative air humidity decrease to
34.1%, but also by the experimental factors studied. The highest rate of
photosynthesis (an average of 19.92 umol CO, / m? / s) was recorded in plants
grown in PE mulch-protected version, highlighting the variant with Fusilade Forte
herbicide 1.5 | / ha (fluazifop-p-butyl 150 g / I) with an average daily photosynthesis
value of 24,01 ymol CO, / m? / s. In plants grown in the non-protected PE mulch
version, the highest rate of photosynthesis rate (analyzing the daily average) was
recorded in the variant with Dual Gold 960 EC (metolachlor 960 g / Ir), 1,51/ ha
immediately after planting before the occurrence of weeds + Fusilade Forte 1.5 | /
ha (fluazifop-p-butyl 150 g /1) - 21.12 ymol CO, / m?/ s.

Table 3

Daily variation of photosynthesis in sweet potato depending on the
herbicides applied in the vegetation and the cultivation method used

ARP Photosynte ARP Photosynte ARP Photosynte Daily
Varia umol/m® sis umol | pmol/m? sis umol | pmol/m® sis ymol average of
nt no. Culture Is CO,/m?¥s Is CO,/m?¥s Is CO,/m?¥s photosynte
method 9 o’clock 12 o’clock 15 o’clock sis pmol
CO,/m*Is
Vi 916 22.49 1583 8.56 1668 20.76 17.27
V2 941 13.89 1635 21.69 1779 17.13 17.57
v3 | Unprotect | 1140 15.32 1725 4.20 1415 16.66 12.06
V4 edsoil | 1036 | 24.40 | 1740 2.42 1733 22.52 16.44
V5 1031 12.88 1691 2.70 1683 23.74 13.10
V6 954 24.06 1632 12.13 1635 27.19 21.12
AVERAGE 1003 18.84 1667 8.61 1652 21.33 16.26
Vi 967 17.51 1514 13.20 1697 13.41 14.70
V2 974 26.48 1606 28.15 1606 10.83 21.82
V3 967 13.48 1523 26.33 1648 16.59 18.80
V4 Protected | 1083 23.01 1547 23.44 1624 25.58 24.01
V5 with 1057 11.20 1536 31.75 1645 12.18 18.37
v6 | mulchPE | 918 1429 | 1536 | 27.42 | 1689 | 23.71 21.80
AVERAGE 994 17.66 1543 25.04 1651 17.05 19.92

Foliar transpiration correlated directly in proportion to light and temperature
and inversely proportional to relative air humidity values, peak values being
recorded at 15 o'clock when the stressed environmental factors became maximum,
the leaf temperature ranging from 36.5 -37 °C (Table 4). Analyzing the influence of
the cultivation method on foliar transpiration it was observed that the plants grown
in the unprotected variant showed slightly higher values (3.86 mmol H,O / m? / s)
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compared to the plants in the variant protected with mulch PE (3.72 mmol H,0 / m?
/ s). Analyzing the influence of herbicides on transpiration, the plants with the
highest Dual Gold 960 EC (metolachlor 960 g / Ir), 1.5 | / ha immediately after
planting before the emergence of weeds + Fusilade Forte 1.5 | / ha (fluazipop-p-
butyl 150 g / 1) (5.62 mmol H,O / m? / s in the unprotected version, 5.78 mmol H,0 /
m? /s in PE). In addition to the herbicides used, the use of polyethylene mulch as a
cultivation method has been of particular importance in reducing the soil level,
positively influencing plant physiological processes by reducing the evaporation of
water in the soil, thus ensuring a better supply of water plants and consequently a
superior photosynthetic yield compared to plants grown in unprotected land.

Table 4

Daily variation of foliar transpiration in sweet potato, depending on the
herbicides applied in the vegetation and the cultivation method used

Foliar Foliar Foliar Daily average of
Variant Culture transpiration transpiration transpiration foliar
no. method T°C mmol T°C mmol T°C mmol transpiration
H,0/m?/s H,O/m?/s H,O/m’/s mmol H,0/m?%s
9 o’clock 12 o’clock 15 o’clock
Vi 2.47 0.15 5.61 2.74
V2 3.02 6.35 5.92 5.09
V3 Unprotect | 29.7 2.97 35.0 0.16 37.0 1.84 1.65
V4 ed 3.72 0.29 7.85 3.95
V5 3.57 1.39 7.35 4.10
V6 4.29 5.28 7.30 5.62
AVERAGE 3.34 2.27 5.97 3.86
V1 1.59 1.40 4.19 2.39
V2 Protected 1.77 4.77 6.13 4,22
V3 with 28.3 1.73 33.0 4.08 36.5 4.97 3,59
V4 | mulch PE 1.52 4.40 6.60 4,17
V5 1.77 1.23 3.57 2,19
V6 2.39 7.50 7.45 5,78
AVERAGE 1.79 3.89 5.48 3.72

The correlation between the daily average of photosynthesis and the average
daily foliar transpiration was significant in the years 2016-2017, water evaporated
by transpiration being efficiently utilized, high foliar transpiration values being
recorded in the plants with the highest accumulations of dry matter at the leaf level
(Figure 2).
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Figure 2. Graphic representation of the correlation between the daily
average of photosynthesis and transpiration of sweet potato plant

The production obtained during the years of research (2016-2017) showed
appropriate values for the herbicidal variants placed on PE-protected mulch and
double values versus herbicidal variants placed on the soil. From the analysis of the
guantity (kg / ha) and of the quality of the tubers obtained during the two years, the
positive influence of the method of protection with mulch PE foil was observed in
the reduction of weed density and implicitly of the competition made by these to
sweet potato plants. Based on statistical analysis, it was found that the influence of
herbicide application on the average yield obtained on each herbicide variant in part
and for each method of cultivation was significant in the case of the Dual Gold 960
EC herbicide application applied at a dose of 1.5 1/ ha + Fusilade Forte 1.5 | / ha,
on protected soil with PE foil, and the difference with the other herbicide versus
control variants was insignificant (Table 5). The method of cultivation on soll
protected with mulch PE has quantitatively influenced the production in the years
2016-2017 in all herbicide variants. The difference between the production of PE
mulch and unprotected soil was very significant in the Dual Gold 960 EC -1.51/ ha
+ Fusilade Forte 1.5 | / ha herbicide variant, significant in the control variant
(untreated) and in variant with Fusilade Forte 1.5 | / ha, and distinctly significant in
the other herbicide variants (Table 6).
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Table 5

The influence of application of herbicides on the production achieved in
the years 2016-2017

Average Difference fro_m Signifi
Factor A Factor B D”c':sée production the control variant catio
(kg/ha) % Kg/ha n
Untreated - 12936 Mt
Dual Gold 960 EC 1 16336.85 30.15 | 3900.78
P_rotected Dual Gold 960 EC 15 15611.73 20.68 | 2675.54
Wit muleh e silade Forte 15 15453195 | 31.05 | 4017.47
Dual Gold 960 EC +Fusilade Forte 1+1.5 15952.995 15.59 | 2017.07
Dual Gold 960 EC +Fusilade Forte 1.5+1.5 19987.065 46.77 | 6051.21 *
Untreated 6252 Mt
Dual Gold 960 EC 1 6501.1 3.98 249.1
Unprotected | Dual Gold 960 EC 1.5 6292.775 0.65 | 40.775
soil Fusilade Forte 1.5 8368.92 33.84 | 2115.84
Dual Gold 960 EC +Fusilade Forte 1+1.5 7334.7 17.31 1082.7
Dual Gold 960 EC +Fusilade Forte 1.5+1.5 7960.45 27.32 | 1708.45
LSD 5%=5141 kg/ha; LSD 1%=6986 kg/ha; LSD 0.1%=9471 kg/ha;
Table 6

The influence of cultivation method on the production achieved in the

years 2016-2017

Culture method Herbicide Dose | Average Difference | Difference [Signification
I/ha production | (kg/ha) (%)
(kg/ha)
Protected with mulch PE Untreated 12936 6684 106.9 *
Unprotected soil 6252 Mt 100 Mt
Protected with mulch PE Dual Gold 960 | 1 16337 9835.75 151.29 *x
Unprotected soil EC 6501.1 Mt 100 Mt
Protected with mulch PE Dual Gold 960 | 1.5 15612 9318.96 148.09 *
Unprotected soil EC 6292.8 Mt 100 Mt
Protected with mulch PE Fusilade Forte | 1.5 15453 7084.275 | 84.64 *
Unprotected soil 8368.9 Mt 100 Mt
Protected with mulch PE Dual Gold 960 | 1 + 15953 8618.295 | 117.5 hid
Unprotected soil EC + Fusilade | 1.5 [7334.7 Mt 100 Mt
Forte
Protected with mulch PE Dual Gold 960 | 1.5+ | 19987 12026.62 | 151.07 ok
Unprotected soil EC + Fusilade | 1.5 [7960.5 Mt 100 Mt
Forte
LSD 5%=5187 kg/ha; LSD 1%=7694 kg/ha; LSD 0.1%=11541 kg/ha
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The correlation between daily photosynthesis (umol CO, / m? / s) and yields
(kg / ha) was distinctly significant in the years 2016-2017, this means that the daily
CO, acumulation in the photosynthesis process has led to the transfer of dry matter
to the tuberous roots of the sweet potato plant, leading to increased production
(Figure 3).
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Figure 3. Graphic representation of the correlation between the daily
average of photosynthesis and production

The results on the quality of production reveal the use of herbicides in weed
control, by higher values for most biochemical components, compared to the
control variant, the best results being determined in mulch with PE mulch, by
herbicidal treatment with Dual Gold 960 EC (metolachlor 960 g / I), 1.5 1 / ha
immediately after planting (40.75% total dry substance, 11.80% soluble dry
substance, 9.90% simple soluble carbohydrates, 13.75% starch and 14.08 mg
vitamin C) (Table 7). Also in the non-cultivated crop, in the variant treated with Dual
Gold 960 EC (metolachlor 960 g / I), 1.5 | / ha immediately after planting before the
weeds appeared, the best results were obtained (39.65% total dry substance ,
12.4% soluble dry substance, 10.31% simple soluble carbohydrates, 13.79% starch
and 11.44 mg vitamin C). Better results were obtained in Multispeed mulch PE crop
(36.10% total dry substance, 63.90% water, 11.72% soluble dry substance, 9.75%
simple soluble carbohydrates, 12.87% starch, and 12.54 mg vitamin C). By
analyzing only the influence of herbicides, in all herbicidal variants, better results
were obtained compared to the non-herbicidated control variant, and the
differences between the herbicidal variants are not significant. Dual Gold 960 EC
(metolachlor 960 g / 1) 1.5 | / ha, applied immediately after planting, before weeds
resulted in a higher content of total dry substance (40.20%) and, implicitly, content
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less water in tubers. Dual Gold 960 EC (metolachlor 960 g / I), applied at doses of 1
| / ha and 1.5 | / ha immediately after planting before the weeds, resulted in the
accumulation of higher content of vitamin C in comparative tubers with the other
variants (11.88 mg and 12.76 mg).

Table 7
Determinations on the influence of the culture method
on the quality of sweet potatoes
Soluble dry Soluble
Total dry Water glues simple % starch C vitamin
Culture method matter % % subso;)ance % mg/100g s.p
Unprotected 35.73 64.27 11.63 9.68 12.54 10.80
Protected with mulch PE 36.10 63.90 11.72 9.75 12.87 12.54
CONCLUSIONS

1. In addition to the herbicides used, the use of polyethylene mulch as a
cultivation method was of particular importance in reducing number of weeds,
the increase in total sweet potato production, but also the percentage of
commercial tubers.

2. During the vegetation period of the sweet potato plants no signs of
phytotoxicity were observed after application of the Fusilade Forte herbicides
1,51/ ha and Dual Gold irrespective of the applied dose (1 1/ haor 1,51/ ha),
so the two herbicides were selective for the plants of sweet potato, which
requires their continued use, but also the finding of new herbicides for weed
control, especially for combating Ambrosia artemisifolia.

3. The largest tradable production for tubers with a diameter of more than 3.5
cm was recorded in herbicide variant with Dual Gold 960 EC 1.5 | / ha
immediately after planting + Fusilade Forte 1.5 | / ha applied to the
occurrence of monocotyledonous weeds, at the protected soil with mulch PE
(19987 kg / ha) and the average production of this variants was 2,25 times
higher than the production average of the herbicides variants applied at
unprotected soils.

4. In unprotected field with mulch, production were very small due to the high
degree of weeds of the soils, the physical quality of the tubers being also
below that recorded in the variants with mulch, control of the degree of weeds
by herbicide is necesar in each year by agrotechnical and chemical methods.

5. Analyzing only the influence of herbicides on the quality of sweet potatoes,
better results were obtained in all variants of herbicidated compared to the
non-herbicidated control variants and, from the analysis of the cultivation
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method, better results were obtained in the protected culture with foil of PE
mulch.
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CERQETARI PRIVIND CALITATEA UNOR CULTIVARURI DE ARDEI
GRAS IN CONDITIILE SOLURILOR NISIPOASE DIN SUDUL OLTENIEI

RESEARCH ON THE QUALITY OF SOME CAPSICUM VARIETIES IN THE
CONDITIONS OF SANDY SOILS IN SOUTHERN OLTENIA

CROITORU Mihaela, CIUCIUC Elena, PINTILIE loan

Cuvinte cheie: ardei, calitate, vitamina C, substanta uscata totala, productie

REZUMAT

Pe solurile nisipoase din sudul Olteniei, prin aplicarea unor tehnologii de cultura
performante, ardeiul gras da rezultate foarte bune atat din punct de vedere al productiei cét si al
calitatii nutritionale. Au fost luate in studiu diferite cultivare de ardei in perioada 2012 - 2015. S-au
remarcat cultivarele: Galben Superior, Karola si Isalnita 85 cu un continut de substantd uscata
totald mai mare, cuprins intre 7,11% si 7,88%. Cu un continut de vitamina C mai mare de 70 mg s-
au evidentiat cultivarele: Arun, Isalnita 85 si Ducu, iar continutul mediu de vitamina C a fost de
75,18 mg/100g substanta proaspéta. Acumularea substantei uscate totale a fost influentaté de
conditiile climatice, iar cele mai bune rezultate au fost obtinute in conditiile anului 2015. Continutul
de vitamina C din fructele de ardei a fost influentat de conditiile climatice, diferentiat in functie de
cultivar, iar cele mai bune rezultate au fost obtinute la cultivarul Ducu, 121,44 mg in conditiile
anului 2012. Cele mai bune rezultate de productie au fost obtinute la cultivarul Isalnita 85
(40,8t/ha).

Keywaords: capsicum, quality, C vitamin, total dry matter, yield

ABSTRACT

On sandy soils from southern Oltenia, through the application of technology culture
performing, pepper give very good results from the point of view of the yield, as well as nutritional
quality. In the during 2012 - 2015 were studied different varieties of capsicum. Were observed
varieties: Galben Superior, Karola and Isalnita 85 with a total dry matter content greater comprised
between 7.11% and 7.88%. Containing by C vitamin greater than 70 mg have been highlighted
varieties: Arun, Isalnita 85 and Ducu and the average content of C vitamin was 75.18 mg / 100g
fresh substance. The total dry matter accumulation was influenced by climatic conditions and the
best results were obtained in the conditions the year 2015. The C vitamin content of the fruit of
pepper was influenced by climatic conditions differentiated by variety and the best results were
obtained at Ducu variety, 121.44 mg in the conditions of year 2012. The best production results
were obtained at Isalnita 85 variety (40,8t / ha).
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INTRODUCTION

The capsicum culture is well-known in Romania and is practiced almost in all
areas of the country, but with different economic efficiency. The diversity of
environmental conditions, of course within the limits of the temperate continental
climate, the traditions of cultivation practice, the scientific achievements at national
and international level, motivate the necessity of permanent renewal and
modernization of the cultivation technology (Paduraru I. E., 2012). Capsicum is a
species with high demands on environmental factors. The optimum temperature for
growth and development is 22-25 °C. The amount of active temperature (above 17
°C) is at least 3000 °C. The extreme limits for plant growth are between 15 and 35
°C. Flowering and fructification are carried out under optimal conditions at an
average air and soil temperature of approximately 25 °C. Soil water must be at 70-
80% of the field capacity and 60-70% relative humidity in the air. Specific water
consumption of capsicum is between 7000 and 10000 m3 / ha. Ensuring these
environmental conditions together with the technological factors leads to the
achievement of high-performance and high quality productions. The nutritional
guality of the capsicum fruit has been the subject of many research studies both in
the country and abroad (Ifrim Aurelia, Stefania Nicola, 1997, Elena Ciuciuc si
colab., 2013, Croitoru Mihaela si colab., 2014, Hallmann, Rembiatkowska, 2007,
Vimlesh Kumar et al., 2015, etc.). Moldovan I., Gelu I., 2008, showed that the
studied varieties had a higher soluble dry matter content compared to hybrids,
ranging from 6.19 to 6.35 degrees refractometry. Osunde Z. D., Makam Musa A. L.,
2007, showed that fresh fruit fresh tomatoes and capsicum was determined
amounts of C vitamin and carbohydrates higher than those mentioned in the
literature. By drying the fruit the amount is reduced by half. C vitamin levels in
capsicum are very variable and can be affected by the degree of maturity, genotype
and processing (Hallmann E., Rembiatkowska E., 2007, Vimlesh Kumar et al.,
2015). On sandy soils in southern Oltenia, through the application of advanced
cultivation technology capsicum gives very good results both in terms of production
guality and nutrition.

MATERIAL AND METHOD
In the period 2012-2015 the R&DSPCS Dabuleni were studied following
varieties of capsicum: Galben Superior, Arun, Opal, Karola, Isalnita 85, Ducu. The

following determinations were carried out on the biochemical composition of fruit
capsicum, biochemistry laboratory:
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 water and total dry matter (%) - gravimetric method;
* soluble dry matter (%) - refractometric method,;
« total carbohydrates (%) - Fehling Soxhlet method;
» C vitamin (mg / 100g fresh substance) - iodometric method;
* production (t/ ha).
RESULTS AND DISCUSSIONS

The three years of study were different in terms of climate. 2012 was a very
dry year with maximum temperatures that exceeded 40 °C. The year 2013 was
characterized as a dry year with 450 mm precipitation, an important part being
recorded during the fruit growing period, and 2014 was the richest year in
precipitation since records of climatic data were recorded on sandy soils (from
1956).The year 2015 was warmest with a plus of 584 °C degrees of temperature
amount compared to the amount of multi-degrees of temperature (Table 1).The
climatic conditions during the experimentation period were reflected in the level of
the yields obtained and their quality, the stress factors (drought and heat) having
different degrees of manifestation.

Table 1

Abiotic stress factors during growing period on capsicum culture (2012-2015)

Stress factors 2012 2013 2014 2015
Number of days with maximum
temperatures > 30 °C during 99 73 62 62

April - September
Number of days with

atmospheric humidity <30% 36 10 8 50

during April-September

2 temperatures (°C) 4599 4636 4490 4709

Normal (°C) 4125 4125 4125 4125

Difference £ normal (°C) +474 +511 +365 +584

2 rainfall (mm) 342.2 450 994 735.4

Normal (mm) 542.9 541 546.8 558.58

Difference £ normal (mm) -159.4 -89.5 +447.2 +176.82
Very warm Very warm Rich in Very warm,

Characterization of the year

and dry and dry rainfall with rainfall

The results obtained with regard to the quality of the capsicum fruits
according to the variety studied are shown in Table 2.
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Table 2
The influence of variety on nutritional quality of capsicum fruits
Total Soluble C Nitrates
Variet Water dray dry Carbohydrates vitamin (mg/k | Production
y (%) matter |substanc (%) (mg/100 g (t/ha)
(%) e (%) gf.s.®) fruit)
Galben | o) 12 7.88 6.89 5.70 56.37 62 35.6
Superior
Arun 93.01 699 5.20 4.30 73.92 37 30.5
Opal 94.04 5.96 3.95 3.30 57.20 43 35.3
Karola | 92.89 7.11 5.65 4.70 67.27 62 31.4
Isaglglta 92.33 7.67 5.36 4.50 85.44 44 40.8
Ducu 93.29 6.71 5.86 4.90 110.88 60 28.7
Average | o, 95 7.05 5.49 4.57 75.18 51 33.2
varieties

f.s.* - french substance

The total dry matter was between 5.96% for the Opal variety and 7.88% for
the Galben Superior variety, with an average of cultivars of 7.05%. The literature
indicates a total dry matter content of between 7% and 13%. It can be seen that the
fruits of the varieties studied have accumulated a quantity of total dry matter close
to the lower limit. Fruits of capsicum have an average water content of 92.95%. The
literature mentions a water content of between 87% and 93%. Water is the
environment for the development of biochemical reactions, participates in the
circulation of dissolved substances, the regulation of plant temperature, the
maintenance of turgidity and the growth of plants. Products with a high water
content have a reduced storage capacity and a higher degree of perishability
compared to those with lower water content (Gherghi A., et al., 1983). The soluble
dry matter showed values between 3.95% and 6.89%. The highest content was
determined in the Galben Superior (6.47%), Karola (5.65%) and Ducu (5.86%)
varieties. The carbohydrates content averaged 4.57% and the highest content was
determined in the Galben Superior (5.70%) and Ducu (4.90%) varieties. In fruits
capsicum, the carbohydrates are in the form of glucose, fructose and sucrose, the
amount of glucose and fructose being higher than that of sucrose. All capsicum
varieties contain C vitamin fruit in very large quantities, but green lemon pepper has
twice as much C vitamin as citrus, and red red pepper contains 330% more C
vitamin than oranges. In 100 grams of capsicum are 125 mg of C vitamin, that is
100% of the recommended daily dose. In the varieties of capsicum under study, a
C vitamin content ranging from 56.37 mg/100g of fresh substance to the Galben
Superior variety and 110.88mg/100g of fresh substance in the Ducu variety was

determined. A content of 85.44 mg was also determined in the variety Isalnita 85.
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The literature highlights an average content of 130 mg/100 g of fresh substance
(Gherghi et al., 1983). In case of variety studied on sandy soils in climatic
conditions in the area, the average C vitamin content was 75.18 mg. C vitamin
levels in capsicum are very variable and can be affected by the degree of maturity,
genotype and processing (Hallmann and Rembiatkowska, 2007). C vitamin content
is influenced by both temperature and light intensity. Increasing the intensity of the
light causes the production of a higher amount of sugar and leads to a higher
accumulation of C vitamin in the fruit. C vitamin degrades slightly (by oxidation) at
high temperatures. Although capsicum is a loving plant of heat and light, at cold
temperatures, the sun becomes a very stressing factor for this species. The amount
of nitrates in the fruits was reduced below the maximum allowed by current
regulations, ranging from 37mg/kg for Arun variety and 62mg/kg for the Galben
Superior and Karola varieties, with an average of 51mg/kg. Fruit production
averaged 33.72 t/ha and the highest production of 40.8 t/ha was obtained at the
Isalnita 85 variety. Varieties studied behaved differently during the mentioned period
depending on climatic conditions. The sum of the degrees of temperature between
the four years of study and accumulation of biochemical components in the fruits of
capsicum have been established correlations with significant correlation factors
(Figures 1 and 2
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¢ Isalnita85 Galben Superior
Poli. (Isalnita 85) Poli. (Galben Superior)

Figure 1. The correlation between total dry matter content and the sum of
degrees of temperature at Galben Superior and Isalnita 85 varieties

Isalnita 85 variety an amount of total dry substance that correlates significantly with
the sum of temperature grades. This variety was obtained from Research Station
Vegetable lIsalnita with climatic conditions similar to those on sandy soils in
southern Oltenia and performs very well both in terms of production and in terms of
fruit quality. Climatic factors in the four years of study have differentially influenced
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the nutritional quality of the capsicum fruit on sandy soils. The years 2014 and 2015
were warmest and precipitation, and the capsicum fruits was determined by the
largest amount of total dry matter (from 7.28 to 8.12%) (Table 3).

9
g v
S| 7 L
=~
S 6 ”’/‘/’/
2
= 5
El 4
> y =0,000x2 - 1,171x + 2690,
3
5 r=0.95*
= 2 Karola
o 1
'_
I O - - - - -
4450 4500 4550 4600 4650 4700 4750
’ Amount degrees of temperature( OC)‘
| % Karola Poli. (Karola) |

Figure 2. The correlation between total dry matter content and the sum of
degrees of temperature at Karola variety
Table 3

Influence of climatic factors from years of experiments on the biochemical
composition of fruits of capsicum

Year Total dray matter C vitamin SOI;ZZeo:ray Carbohydrates
(%) (mg/100g f.s*.) (%)
(%)
2012 7.14 87.30 6.80 5.70
2013 6.42 78.14 5.52 4.62
2014 7.28 69.32 3.90 5.28
2015 8.12 49.00 6.77 5.65

f.s.* - fresh substance

C vitamin content showed the lowest values in the years 2014 and 2015.
Precipitation in excess and heat causes factors that negatively influence the C
vitamin accumulation in capsicum fruits. Between the years of study and total dry
matter content and C vitamin were established correlations with significant
correlation factors (Figure 3). The total dry matter shows an increase depending on
the years of study and C vitamin a significant decrease.
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Figure 3. The correlation between years of study and total dry matter and C
vitamin content from fruits of capsicum

The content of soluble dry matter and carbohydrates was insignificantly
correlated with the years of study (Figure 4).
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Figure 4. The correlation between years of study and soluble dry matter and
carbohydrates content from the fruit of capsicum

CONCLUSIONS

1. On the sandy soils of southern Oltenia, the quality of the capsicum production
is strongly influenced by the studied variety and by the climatic conditions of
the experimental period.

2. The best results were obtained at the Galben Superior variety (7.88% total
dry matter, 6.89% soluble dry matter, 5.70% carbohydrates), Karola (7.11%
total dry matter, 5.65% soluble dry matter, 4.70% carbohydrates) and Isalnita
85 (7.67% total dry matter, 5.36% soluble dry matter, 4.50% carbohydrates).
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High levels of C vitamin revealed the Ducu (110.88mg) and Isalnita 85
(85.44mg) varieties.

3. Between the quality indicators studied and the climatic factors were
established significant correlations, which emphasize their decisive influence
on the achievement of superior production in terms of fruit quality.
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COMPORTAREA UNOR SOIURI DE VITA DE VIE CU STRUGURI PENTRU
MASA DIN PUNCT DE VEDERE CALITATIV iN CONDITIILE SOLURILOR
NISIPOASE DIN SUDUL OLTENIEI

BEHAVIOR OF VARIETY OF VINE GRAPE QUALITY POINTS UNDER
THE SANDY SOILS OF SOUTHERN OLTENIA

CROITORU Mihaela, RATOI I.

Cuvinte cheie: nisip, soiuri, vita de vie, calitate
REZUMAT

In scopul determinarii compozitiei biochimice a strugurilor au fost luate in studiu 15 soiuri
de vitd de vie cu struguri pentru maséa, in conditiile de stres termic si hidric de la SCDCPN
Débuleni. In zona solurilor nisipoase din sudul Olteniei conditiile climatice existente prezinté
conditii prielnice dezvoltérii vitei de vie, dacéd se aplicé toate verigile tehnologice de cultura. in urma
determindrilor efectuate in perioada 2015-2016, cele mai bune rezultate cu privire la calitatea
strugurilor au fost obtinute la soiurile: Otilia (22.92% substanta uscata totala, 15.31% glucide, 9.24
mg/100 g substantad proaspéatd vitamina C), Napoka (22.16% substantd uscata totala,12.20%
glucide, 10.12 mg/100g substanta proaspéta vitamina C), Muscat de Hamburg (22.45% substanta
uscata totald, 14% glucide, 7.48 mg/100 g substanta proaspéata vitamina C). Soiurile de struguri cu
un continut de vitamina C mai mare de 9mg au fost: Prima Cl. 1022(12.32 mg), Napoka(10.12 mg),
Somesan (9.68mg), iar Otilia si Silvana au acumulat o cantitate de vitamina C de 9.24 mg.

Keywords: sand, varieties, vines, quality

ABSTRACT

In order to determine the biochemical composition of the grapes, 15 varieties of table
grapes were studied, under the conditions of thermal and water stress from R&DSPCS Dabuleni.
In the area of sandy soils in southern Oltenia, the existing climatic conditions present conditions
favorable to the development of the vine, if all the technological technological links are applied.
Following the 2015-2016 determinations, the best grape quality results were obtained for the
varieties: Otilia (22.92% total dry matter, 15.31% carbohydrates, 19.24 mg / 100 g fresh substance
C vitamin), Napoka (22.16% total dry matter, 12.20% carbohydrates, 10.12mg / 100g fresh
substance C vitamin), Muscat Hamburg (22.45% total dry matter, 14% carbohydrates, 7.48 mg /
100 g fresh substance C vitamin). Grape varieties with a C vitamin content greater than 9 mg
were: Prima Cl. 1022 (12.32 mg), Napoka (10.12 mg), Somesan (9.68 mg) and Otilia and Silvana
have accumulated 9.24 mg of C vitamin .
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INTRODUCTION

Due to the rich content of sugars and other useful organic and mineral
substances, grapes are the most valuable fruit for fresh consumption or industrial
processing in order to obtain wines and other wine-based drinks (Serban D., 2008).
All the organic substances in the grape are subjected to the baking process and the
grain growth of variations. Of all the organic substances that enter the chemical
composition of grains, the greatest importance for the constitution of the taste and
nutritive qualities of the grapes and their suitability for the technical processing have
organic sugars and acids and undergoes important changes depending on the
biological particularities of the varieties and they are especially influenced by
ecological factors and methods of vine cultivation (Serban D., 2008). Research on
the biochemical composition of the grapes has been the subject of numerous
researches both in the country and abroad. Alexandru C., 2015, revealed the
harmonious balance and pleasant taste of the grapes in the Paula and Gelu
varieties (160-184g/l carbohydrates, 4.1-6.0g/l acidity, 29-39 glucoacidimetric index
value) cultivated in the area North -East of Moldova. Daniela Maria Hodor, 2011,
showed the necessity of correlating the experimental data expressing the quantity
(the number of grapes per hump, the production per kilogram in kilograms) and the
quality of the production (the accumulation of sugar expressed in g sugar/l must).
The number of grape grapes which cause maximum accumulations of sugar in the
Merlot variety is between 10.34 and 10.45 grapes/hare (228 g/l of sugar) for the
shortened version and between 15.30 and 18.12 grapes/hake (221 g/l sugar) for
the unrestricted version. Climate change in recent years, and in particular the
increase in air temperature, influences the biochemical composition of grapes
irrespective of the variety in culture. For northern vines this heating will be
beneficial, while for the southern ones it will be disadvantageous due to the climate
too hot (Kenny G.J., Harrison P.A., 1992). Already, negative impacts of climate
change have been observed in some of the world's vineyards, such as: early grape
harvesting, loss of acidity through breathing, and a higher accumulation of sugar.
Also, if harvesting takes place earlier than usual (August or September instead of
October in the northern hemisphere) and the crop is not irrigated, degraded grapes
will result (Jones, V. G., et al.,, 2005). The quality of grapes and wine is often
influenced by soil and climate conditions, cultural practices and the training system;
all interacting with the concept of terroir and grape variety (Deloire A., et al., 2005,
Sadiye Peral Eyduran et al., 2015). Pinheiro E. S, et al., 2009, determined in
grapes an average amount of C vitamin of 10.8 mg/100 g edible part, and Sadiye
Peral Eyduran et al.,, 2015 determined an amount of 11.21- 33.55mg/100g fresh
substance. Levels of C vitamin can be considered indicators of the nutritional
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quality of the food. On the sandy soils of southern Oltenia research has been
carried out on the behavior of grape varieties with table grapes since 1979. Banita
P., and E. Vladoianu 1979, have shown a good behavior in terms of the production
of varieties: Tata caprei (27.1t/ha), Chasselas Napoleon (18.2t/ha), Razachie rosie
(16,1 t/ha), and Muscat Mandersfield (403g weight, 161g/l sugars, 4.8g /I acidity),
Coarna alba (334g weight, 1559/l sugars, 4.5 g/l of acidity) and Ceaus alb (316 g
weight, 150 g/l sugars, 4.7 g/l acidity). Ratoi I., et al., 2014, showed that table grape
varieties have a lower potential for sugar accumulation compared to wine grape
varieties, especially if they have early maturation. The highest sugar content was
recorded in the Muscat de Hamburg CI. 202 variety (178 g/l), and the lowest in the
Prima CI. 1022, (140 g/l), the earliest maturing variety.

MATERIAL AND METHOD

In order to determine the biochemical composition of the grapes, 15 varieties
of table grapes were studied, under the conditions of thermal and water stress from
R&DSPCS Dabuleni. The varieties were studied: Napoka, Otilia, Victoria, Prima CI.
1022, Perla de Zala, Somesan, Muscat de Hamburg Cl.202, Timpuri de Cluj,
Silvana, Muscat de Hamburg. Determinations have been made regarding the
biochemical composition of the grapes. In the Ilaboratory, the following
determinations were performed:

- water and total dry matter (%) - gravimetric method;

- soluble dry substance (%) - refractometric method,

- soluble carbohydrates (%) - Fehling Soxhlet method;

- C vitamin (mg / 100 g fresh substance) - iodometric method,;

- titratable acidity (tartaric acid per 100 g of fresh substance) - titrimetric
method;

- production (t / ha).

RESULTS OBTAINED

The complexity of our country's geographic landscape provides favorable
conditions for the grape variety cultivation, known as the more demanding of heat,
hydric and sunshine duration. In addition, the current climate heating favors this
direction of production. In the area of sandy soils in southern Oltenia, the existing
climatic conditions provide conditions favorable to the development of grape
varieties for table grapes, if all the technological technological links are applied.
Experience has been placed on the soil low in content of total nitrogen, middle and
low extractable phosphorus supplied in the medium supplied to the exchangeable
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potassium. The obtained results reveal a non-uniformity of the soil, specific to the
sandy soils. The state of soil supply in organic matter was reduced, and the pH of
the soil on which the experience was located oscillated between 6.69 and 6.74
values showing a moderately acidic reaction. The climatic conditions in the two
years of study were differentiated, with average air temperatures higher in all
months compared to the average multiannual values, and the average of the April
to September period was 20.3 °C, compared to 18.9 °C as was the multiannual
average (Table 1). The amount of precipitation was 287 mm in 2016 and 397 mm in
2015. Although in 2015 the amount of rainfall during the period from April to
September exceeded the amount multiannual 79,6mm, it was poor assigned, and in
July to droughts installed on the background of the maximum air temperature of 38
°C, grape maturation and thus have influence their biochemical composition.

Table 1
Climatic characterization of the period from April to September in the years
2015 and 2016

Climate element / Month \V; v VI VIl Vil IX Average/
Amount
Average 2015 125 19.2 20.5 24.9 24.3 20.1 20.3
0
temperature ("C) 2016 15.0 16.8 23.6 24.8 235 20.4 20.7
Minimum 2015 0.4 8.6 10.2 125 12.9 7.8 0.4
0
temperature ("C) 2016 0.8 55 11.0 11.4 16.1 5.1 0.8
Maximum 2015 29.4 30.2 36.1 39.2 37.6 37.3 39.2
temperature ("C) 2016 31.4 32.9 37.3 38.0 38.0 34.1 38
2015 67.2 52.4 134.2 10 48.4 84.8 397
Rainfall (mm)
2016 60.2 10.4 53.2 31.6 1.0 37.6 287
Average multiannual 11.8 16.7 21.6 23.1 22.4 17.8 18.9
temperature ("C)
Amount of multiannual 47.5 61.40 69.56 53.51 37.88 | 48.00 317.4
precipitation (mm) ’ ' ’ ' ' ' ’

The results of the biochemical composition of grape varieties studied are
shown in Table 2. The varieties were grouped by maturing the earliest being the
variety Prima Cl. 1022 (last decade of July), and the late Muscat de Hamburg ( the
last decade of August). All the organic substances in the grape are subjected to the
baking process and the grain growth of variations. Thus, the quantity of some
grows, and others decrease. Often the increase in the quantity of some substances
Is accompanied by the decrease of others, and these processes are synchronized
in the skin and the core, but often they have an antagonistic character. The
elucidation of their essence, often very complex biochemical processes, is the
content of studies on the physiological bases of grain baking (Stoev K., D., 1979).
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The weight of 100 grains ranged from 306 g to the Perla de Zala variety and 771 g
to the Victoria variety, with a varieties average of 420 g. Varieties that showed a
grain weight higher than the average of varieties were: Prima Cl. 1022 (529 g),
Napoka (460 g) and Victoria (771 g). The total dry matter grain content of the
grapes was between 15.84 % for the Victoria variety and 22.92 % for the Otilia
variety, with a varieties average of 19.02%. Over the average varieties were the
varieties: Prima Cl. 1022 (20.06 %), Otilia (22.92 %), Napoka (22.16 %) and Muscat
de Hamburg (22.45 %).

Table 2

Behavior of grape varieties, in terms of fruit quality, on sandy soils in
southern Oltenia

Weight Total Soluble Tgrc?é?tble vitzfmin
vari 100 Water dray Carbohydrates dry y
ariety . o (g tartaric | (mg/
grains (%) matter substance id 100
(@) (%) o) | O ) | ot |
must) g f.s *) .s%)
Prima Cl. 022 529 79.94 20.06 13.65 154 16.40 1.23 12.32
Perl& de Zala 306 82.27 17.73 14.37 163 17.25 1.32 5.72
Otilia 319 77.08 22.92 15.31 175 18.40 1.36 9.24
Timpurii de Cluj 377 81.67 18.33 14.19 162 17.15 1.28 8.80
Silvana 336 82.65 17.35 14.50 166 17.45 1.79 9.24
Napoka 460 77.84 22.16 12.20 130 14.70 1.06 10.12
Somesan 411 83.11 16.89 14.31 163 17.25 1.61 9.68
Victoria 771 84.16 15.84 11.39 133 13.65 1.33 8.36
Muscat de
Hamburg C1.202 341 83.50 16.50 13.50 152 16.25 1.73 8.36
Muscat de
Hamburg 347 77.55 22.45 14.00 158 16.85 1.77 7.48
Average 420 | 80.98 19.02 13.74 | 156 16.54 1.45 8.93
varieties
Data from the
literature 150- 5.2- 0.65 -
(Gherghi A., et | 200 7583 | 17-25 1194 150 1 0.75 3-20
al.,1983)
After Gherghi A., et al.,, 1983, the total dry matter grain content is in the

range of 17% and 25%. It can be noticed that under the conditions of sandy soils in
southern Oltenia vine varieties with table grapes accumulate a quantity of total dry
substance according to the literature. With the accumulation of total dry matter in
grapes decreases the water content, which was on average 80.98%, a value that
falls within the limits stipulated by the literature that provide a water content of
between 75% and 83%. The carbohydrate content expressed in grams per 100 g of

fresh substance and in g/l must have differentiated values depending on the variety
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studied and the climatic conditions of the two years of study. The carbohydrate
content, expressed in g per 100 g of fresh substance, ranged between 11.39% for
the Victoria variety and 15.31% for the Otilia variety, with a varieties average of
13.74%. Higher values compared to the average of the varieties were determined in
the varieties: Perla de Zala (14.37%), Timpuri de Cluj (14.19%), Silvana (14.50%),
Somesan (14.31%) and Muscat de Hamburg (14%). In non-saturated grapes, the
amount of glucose is higher than that of fructose, and when maturation is recorded
an reverse report (Ribereau G., 1968, quoted by Gherghi A., 1983). Between the
total dry matter quantity and the weight of the grape grains, was established a
correlation, given by a linear equation, with an insignificant correlation factor
(r=0.56). With the increase in grain weight, the amount of dry matter in the grain is
also increased (Figure 1). Also, between the amount of carbohydrate grape grains
and their weight was established a correlation, given by a linear equation, with a
significant correlation factor (r=0.83**). The amount of carbohydrates decreases
with the increase in the weight of the grains, the highest amount of carbohydrates
was determined at a grain weighing between 300-400 g (Figure 1).
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Figure 1. The correlation between the weight of grapes and total dry matter
content and carbohydrate at the studied varieties

The carbohydrate content, expressed in g/l of wort, ranged from 133 g/l to
Victoria and 175 g /I to Otilia, with a varieties average of 156 g/l. The variability of
all the studied parameters is strongly influenced by the variety. However, the total
sugar accumulation capacity in grapes for wine is higher than that of table grapes
and also depends on the crop area (Sadiye Peral Eyduran et al., 2015). Grape
acidity expressed in grams of tartaric acid per 100 g of fresh substance showed
values between 1.06 g tartaric acid per 100 g fresh substance in the Napoka variety
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and 1.79 g tartaric acid per 100 g fresh substance of the Silvana variety with an
average of varieties 1.45 g of tartaric acid per 100 g of fresh substance, higher
values compared to the literature (0.65-0.75 g tartaric acid per 100 g of fresh
substance) (Gherghi A., 1983). Grape C vitamin content ranged from 5.72 mg / 100
g fresh substance to the Perla de Zala variety and 12.32 mg / 100 g fresh
substance in the Prima CI. 1022 variety (Table 2). Average varieties were 8.93 mg,
and the literature provided a range of between 3 mg and 20 mg. Higher values of C
vitamin than average were found in the varieties: Prima Cl.1022 (12.32 mg),
Napoka (10.12 mg), Somesan (9.68 mg), Silvana and Otilia (9.24 mg). Literature
also highlights the dynamics of daily C vitamin accumulation in grapes. S. |I.
Mininberg and N. N. Faddeva, 1952 (quoted by Stoev K., 1979) set the minimum
amount of C vitamin at midday afternoon (between 11 and 16 haurs). The content
of grapes in different biochemical components is influenced by many factors, of
which the main considerations are: variety and crop conditions, insolation, soil
conditions, humidity, geographic latitude, altitude, proximity to water sources,
exhibition, agro-technical. From a climatic point of view, in 2016, which was slightly
warmer and with less rainfall between July and September, there were better
conditions for the accumulation of biochemical components studied in grape grains.
Most of the varieties were found to have a higher total dry matter, carbohydrates, C
vitamin and lower acidity compared to year 2015 (Table 3).

Table 3
The biochemical composition of grapes during the two years of study

Titratable acidity
(g tartaric acid
at 100g f.s *)

Total dray matter Carbohydrates C Vitamina

0 o .
Variety/Year (%) (%) (mg/100g f..s*)

2015 2016 2015 2016 2015 2016 2015 2016

Prima Cl. 1022 1821 | 21.92 | 12.30 | 15.00 | 12.32 | 12.32 | 510 | 4.17
Perla de Zala 1953 | 15.93 | 15.00 | 13.70 | 440 | 7.04 | 6.47 | 534
Otilia 18.82 | 27.02 | 15.00 | 15.80 | 7.92 | 1056 | 4.41 | 4.90
Timpurii de CIuj 1952 | 17.14 | 1450 | 14.00 | 7.92 | 968 | 588 | 2.84
Silvana 15.60 | 19.10 | 13.15 | 15.90 | 8.80 | 6.68 | 6.57 | 4.66
Napoka 2227 | 22.05 | 1350 | 10.98 | 1056 | 9.68 | 3.72 | 3.53
Somesan 17.28 | 16.96 | 14.15 | 1455 | 9.68 | 968 | 510 | 3.92
Victoria 1687 | 14.81 | 11.70 | 11.00 | 7.92 | 880 | 4.00 | 4.41
?ff;g;t de Hamburg | 1, o1 | 2108 | 11.80 | 1520 | 6.16 | 10.56 | 11.76 | 5.39
Muscat de Hamburg | 16.93 | 27.97 | 13.30 | 14.70 | 9.68 | 528 | 7.45 | 4.66
Average varieties | 17.70 | 20.40 | 13.44 | 14.08 | 854 | 9.03 | 6.05 | 4.38

f. s* - fresh substance
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Between the grape production obtained in the two years of study and the amount of
carbohydrates were established polynomial correlations with correlation factors,
insignificant in 2015 (r=0.21) and significant in 2016 (r= 0.72*), the amount of
carbohydrate in the grapes grows with the increase in production to about 15t / ha.
(Figure 2 a and b).
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Figure 2 (a and b). Correlation between the production of grapes and
carbohydrate content of the grains at the varieties studied in two years

CONCLUSIONS

1. The climatic conditions of the two years of study have influenced grape
maturation and implicitly their biochemical composition.

2. The weight of 100 grains ranged from 306g to the Perla de Zala variety and
7719 to the Victoria variety, with an average varieties of 420g. Varieties that
showed a grain weight higher than the average of varieties were: Prima CI.
1022 (529g), Napoka (460g) and Victoria (7719).

3. The total dry substance of grape grains was between 15.84% for the Victoria
variety and 22.92% for the Otilia variety, with an average varieties of 19.02%.
Over the average varieties were the varieties: Prima Cl. 1022 (20.06%), Otilia
(22.92%), Napoka (22.16%) and Muscat de Hamburg (22.45%).

4. The carbohydrate content, expressed in g per 100g of fresh substance,
ranged between 11.39% for the Victoria variety and 15.31% for the Otilia
variety, with an average varieties of 13.74%. Higher values compared to the
average of the varieties were determined in the varieties: Pearl de Zala
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(14.37%), Timpuri de Cluj (14.19%), Silvana (14.50%), Somesan (14.31%)
and Muscat de Hamburg (14%).

5. Grape acidity was between 1.06 grams tartaric acid per 100 grams of fresh
substance in the Napoka variety and 1.79 grams tartaric acid per 100 grams
of fresh substance in the Silvana variety, with an average of varieties of 1.45
grams tartaric acid per 100 grams fresh substance.

6. Grape C vitamin content ranged from 5.72mg /100g fresh substance to the
Perla de Zala variety and 12.32mg/100g fresh substance in the Prima
Cl.1022 variety, with an average varieties of 8.93mg, and literature the
specialty prescribes an interval between 3mg and 20mg. Higher values of C
vitamin than the average of the varieties were determined in the varieties:
Prima Cl1.1022 (12.32mg), Napoka (10.12mg), Somesan (9.68mg), Silvana
and Otilia (9.24mg).

7. Between the grape production obtained during the two years of study and the
amount of carbohydrates, were established polynomial correlations with
insignificant correlation factors in 2015 (r=0.21) and significant in 2016 (r=
0.72 *), the amount of carbohydrate in the grapes grows with the increase in
production to about 15t/ ha.
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REZULTATE PRIVIND POTENTIALUL PRODUCTIV AL UNOR SOIURI DE
CARTOF DULCE CULTIVATE IN CONDITIILE SOLURILOR NISIPOASE
DIN SUDUL OLTENIEI

RESULTS ON THE PRODUCTIVE POTENTIAL OF VARIETIES OF SWEET
POTATOES GROWN UNDER THE SANDY SOILS
FROM SOUTHERN OLTENIA

DIACONU Aurelia, DRAGHICI Reta, CROITORU Mihaela, DRAGHICI lulian,
PARASCHIV Alina-Nicoleta, COTET Gheorghe, DIMA Milica

Cuvinte cheie: soiuri, fiziologie, biometrie, productivitate, calitate

REZUMAT

Cercetarile au fost efectuate in perioada 2015-2017 la SCDCPN Dabuleni pe un sol
nisipos cu o fertilitate naturald redusa. Au fost luate in studiu cinci soiuri de cartof dulce de origine
coreana (Yulmi, Juhwangmi, Hayanmi, KSP 1, KSC 1), in scopul stabilirii potentialului de productie
in conditiile solurilor nisipoase din Romé&nia. Rezultatele obtinute evidentiaza ca din productia
totald de radacini tuberizate numai un procent de 75,3-91,5% poate fi comerciabila, valoarea
maxima inregistrandu-se la soiul Juhwangmi, iar cea minima la soiul KSC 1. Determindrile privind
mé&rimea tuberculilor, scot in evidenta soiul Juhwangmi, la care tuberculii mari au inregistrat
diametru de 6,05 cm si lungimea de 25,75 cm. Rezultate bune sub acest aspect, (tuberculi cu
diametru peste 5 cm) s-au inregistrat si la soiurile Yulmi (5,22 cm) si Hayanmi (5,13 cm). La
soiurile KSP 1 si KSC 1 tuberculii mari au avut un cu diametru cuprins intre 4,28-4,46 cm si o
lungimea de 22,45-25,95 cm. Potentialul maxim de productie al soiurilor de cartof dulce, testate in
conditiile ecopedologice de la Dabuleni a fost atins de majoritatea soiurilor la 120 zile de la
plantare, exceptie facand soiul Juhwangmi care, find mai timpuriu, a realizat cea mai mare
productie (47664 kg/ha) la 110 zile de la plantare. Nivelul productiilor de cartof dulce recoltat la 120
zZile de la plantare se diferentiaza in functie de soi, fiind cuprins intre 24232,1-38166,9 kg/ha.

Keywords: varieties, physiology, biometrics, productivity, quality

ABSTRACT

The research was carried out between 2015-2017 at R&DSPCS Dabuleni on a sandy
soil with reduced natural fertility. Five potato varieties of Korean origin (Yulmi, Juhwangmi,
Hayanmi, KSP 1, KSC 1) were studied to determine the production potential of sandy soils in
Romania. The results show that the tuberous root of the total percentage of 75.3 to 91.5% only
can be commercial, maximum variety Juhwangmi recorded, and the minimum one kind KSC 1..
Measurements on tuber size, highlight the variety Juhwangmi, which recorded large tubers
diameter of 6.05 cm and length of 25.75 cm. Good results in this aspect (tubers with a diameter

of more than 5 cm) were recorded in Yulmi (5.22 cm) and Hayanmi (5.13 cm). For the KSP 1 and
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KSC 1 varieties, the large tubers had a diameter of 4.28-4.46 cm and a length of 22.45-25.95 cm.
The maximum production potential of the sweet potato varieties tested under ecological
conditions at Dabuleni was reached by most varieties 120 days after planting, except for the
Juhwangmi variety which, being earlier, produced the highest yield (47664 kg / ha) 110 days after
planting. The level of sweet potato yields, harvested 120 days after planting, differs ranging from
24232.1-38166.9 kg /ha, according to variety.

INTRODUCTION

Ipomoea batatas (L) Lam is among the most nutritious tropical and
subtropical vegetables, and is often used in traditional medicine to control type 2
diabetes. A study in 140 patients concluded a significant improvement in
glycosylated hemoglobin Alc (HbAlc ) in three to five months with a 4 g / day
sweet potato preparation compared to placebo. In developed countries, sweet
potato is primarily intended for fresh or preserved consumption, but most of the
time in the market is in the form of processed food products with added value and
biological industrial products (Nicholas A. George, et al. 2011). Thus, the research
conducted by Ziska et al., 2009 highlights the high yield of biomass that can be
transformed into industrial products. For example, starch can be converted into
simple sugars and then used to produce plastics or fuels such as ethanol and
butanol (Klass, 1998). Sweet potato has a high nutritional value, surpassing most
foods in carbohydrates, vitamins, minerals, proteins, and energy content (Watt and
Merrill, 1975). The sweet potato plant is resistant to drought, with vigorous growth
and high productivity, adapted to the conditions of sandy soils in Romania (Diaconu
Aurelia et al., 2017, Draghici Reta et al., 2017, lamandei Maria et al., 2014).

MATERIAL AND METHOD

The research was carried out between 2015-2017 at R&DSPCS Dabuleni on
a sandy soil with reduced natural fertility. Thus, the extractable phosphorus
exhibited values between 73 ppm and 103 ppm, the exchangeable potassium
content was between 59 ppm and 94 ppm, the organic carbon showed values in the
range of 0.12% - 0.48%, and the pH the soil oscillated between 5.6 and 6.93 values
showing a moderately acidic reaction to neutral. Five varieties of sweet potato
(Yulmi, Juhwangmi, Hayanmi, KSP 1, KSC 1) were studied, located in the field by
the randomized block method in three repetitions. The shoots were obtained in
solar conditions, where climatic factors (temperature in the soil and air and relative
air humidity) were controlled during the day by frontal and lateral ventilation and
micro sprinkler irrigation, maintaining an air temperature between 25-28 °C, and

overnight, with double protection in the tunnel, covered with PE film, maintaining a
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tunnel temperature of at least 12°C. Fresh potato tubers were planted in the solar
on March 25, in a 1: 1: 1 black earth + sand + peat nutrient substrate. The shoots
were cut to be planted in the field, about 40-45 days after planting the tubers in the
solar, when they recorded 30-35 cm in length and 5-6 internodes. They were kept
for 24 hours at room temperature and then on the 2 nd day after 17 o'clock they
were planted in the field. Field planting was carried out between May 10-15, in PE-
protected mulch and drip irrigated land. During the vegetation period, in the
intensive growth phase of the plant, biometric determinations (vere length, number
of shoots) and plant physiology (photosynthesis and plant sweat rate at leaf level)
were performed with the LCpro + Portable Photosynthesis System, in 3 moments of
the day. In order to establish the maximum production potential, harvesting took
place in dynamics at 90,100,110,120 days after the planting of the shoots. At
harvest, it was determined vegetable biomass, plant productivity (number of tubers
per plant weight), physical calitatera (diameter and length measurements of tubers)
and biochemical: Total dry substance content (%) by the gravimetric method; total
carbohydrate content (%) by Fehling Soxhlet method; vitamin C content (mg / 100g
S, p) by iodometric method; starch content (%) by gravimetric methodn this paper
are shown determination to 120 days. The results obtained were interpreted by
variance analysis.

RESULTS AND DISCUSSIONS

Analyzing the evolution of climatic conditions during the period 2015-2017, during
the growing season of sweet potatoes, there is an increase of average air
temperature in all years of study compared to the multiannual average (Table 1).
There were temperature increases of 1.53 - 2 °C compared to the multiannual
average, which were favorable to the growth and development of sweet potato
plants. From the point of view of the precipitation regime, these were not sufficient
for the consumption of sweet potato plants, being supplemented by the drip
irrigation operation in order to ensure 80% of the active humidity range on the 50
cm depth. Of the three experimental years, 2017 was characterized by higher
values of air temperature, with the maximum of more than 40 °C and very low
relative humidity (25-30%) during root tuberization, which affected the accumulation
of the substance dry. The climatic conditions of sandy soils with high temperatures
in the air up to 40-42 ° C, soil temperatures of 65 ° C and very low air humidity act
as stressors on plants, which they dehydrate through very foliar sweating
emphasized. Under these circumstances, choosing specific plants for cultivation in
these areas and finding solutions to counteract the negative effects of thermohydric

stress is a necessary measure to promote sustainable agriculture in the area of
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sandy soils. The accumulation of 3335.4-3415 °C in the air created a microclimate
favorable to the growth and development of sweet potato varieties experienced in
sandy soil conditions.

Table 1

Climate conditions recorded at the R&DSPCS Dabuleni weather station
during the potato growing season

Vegetation of
sweet potato in the

field
Period / Climate May June July [August| September May to September

Average >
Cc) | °c /mm

2015 Monthly average
temperature (°C)
Maximum monthly
(C)

Monthly rainfall
(mm)

2016 Monthly average
temperature (°C)

Maximum monthly
(’C)

Monthly rainfall
(mm)

19.2 205 | 249 | 243 20.1 21.8 | 33354

30.2 36.1 | 39.2 | 37.6 37.3

524 | 134.2 11 47.4 84.8 329.8

16.8 23.6 | 248 | 235 20.4 21.82 | 3338.5

32.9 37.3 | 38.0 | 38.0 34.1

1044 53.2 | 31.6 1 37.6 227.8

2017 Monthly average

0 17.8 24 24.8 | 24.8 20.2 22.32 3415
temperature ("C)

Maximum monthly
(C)

Monthly rainfall
(mm)

29.0 412 | 408 | 404 36.9

78.6 17.4 |120.8( 28.8 18.2 263.8

MultiannuallMonthly average
climate  |temperature (°C)
data

16.8 216 | 231 | 224 17.8 20.32 3109

monthly rainfall

62.12 | 69.30 |53.15|37.28 | 41.81 263.66
(mm)

During the growing season climate factors, influencing the speed and rhythm of
processes physiological sweet potato plants, depending on the variety and growing
stage of the plant (Table 2). The rate of photosynthesis showed a seasonal
variation, being directly influenced by the amount of active radiation in
photosynthesis (ARP), the temperature of the air (very high during the midday), the
relative humidity of the low air, much of which was below 30%, but also by the
studied varietiesAt 70 days after planting, it is noted that at an active
photoisynthesis rate of 1461-1679 pmol / m? / s, the highest rate of photosynthesis,
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of 28 pmol CO, / m? /' s, was recorded in the KSP variety 1, variety which efficiently
exploits the amount of 6.01 mmol of H,O / m? / s water lost by foliar transpiration. At
90 days after planting, the amount of active radiation decreased slightly, ranging
from 1448-1542 pmol / m? / s, and consequently the sweet potato varieties
accumulated a lower amount of CO, of 17.65- 23.55 pymol / m? / s, with an average
of 22.36 umol CO, / m? / s, lower by 3.67 umol CO, / m? / s, compared to
photosynthesis measurements performed 70 days after planting. Although the foliar
transpiration rate at 90 days recorded the same value as that of 70 days (5.18
mmol H,O / m? / s), it was used inefficiently, recording a regression of the
photosynthesis process in the plant. At 110 days after the planting of the shoots in
the field, the sweet potato plants began to intensify their accumulation process, the
varieties registering on average an increase in the photosynthesis process by 0.89
umol CO, / m? / s, and a reduction of water loss by foliar transpiration with 0.89
mmol H,O / m? / s, compared to the physiological processes recorded at 90 days
after planting.

Table 2

Seasonal variation of physiological processes in some varieties of sweet
potatoes grown on sandy soils in southern Oltenia

Variety Rate of photosynthesis Foliar transpiration
(umol CO,/ m?/s (mmol H,0 / m?/ s)
70 days 90 days |110 days | Average | 70 days 90 days |110 days | Average
Yulmi 24.34 23.55 15.68 21.19 3.64 5.05 3.12 3.93
Juhwangmi 21.34 23.42 25.48 23.41 5.13 4.56 4.27 4.65
Hayanmi 27.79 22.32 19.52 23.21 551 6.03 4.44 5.32
KSP 1 28.96 17.65 22.93 23.18 6.01 4.43 4.55 4.99
KSC 1 25.24 22.35 28.2 25.26 5.65 5.83 5.09 5.52
ARP 1461- 1448- 1501- 1461- 1448- 1501-
(umol/m2/s) 1679 1542 1564 1679 1542 1564
Temperature 29.7- 27.1- 27.2- 29.7- 27.1- 27.2-
(°C) 31.3 33.1 30.7 31.3 33.1 30.7

Determinations of vegetative growth of sweet potato species underline their good
behavior in ecopedological conditions in the sandy soils in southern Oltenia. Thus,
the length of the veil was 91.75-202.58 cm, with a maximum for the KSC 1 variety,
which also produced 7.67 shoots / plant (Table 3). The green weight of a sweet
potato plant varied within the range of 0.85-1.29 kg / plant, depending on the variety
and degree of growth of the sweet plant, the largest amount being recorded in the

Hayanmi variety, which has the thicker stem and shoots and a larger plant
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turgescence. The weight of the tubers formed on a plant recorded 0.59 kg in the
KSC 1 variety and 1.57 kg in the Juhwangmi variety. Not all harvested produce can
be marketed for consumption, therefore was calculated the percentage of tubers
with a diameter of more than 3.5 cm, which ranged from 75.3-91.5%. The
Juhwangmi variety recorded the highest percentage of tubers over 3,5 cm in
diameter, the minimum value being recorded for the KSP 1 variety.

Table 3

Results on vegetative growth and productivity of sweet potato varieties
grown on sandy soils

Biomass at Total. v .

. Plant length No. production | Commercial

Variety harvest
(cm) shoots/plant Kg / plant Kg of tubers tubers
/ plant (9>3,5 cm)

Yulmi 127.92 6.48 0.85 0.76 90.1
Juhwangmi 138 8.725 1.21 1.57 91.5
Hayanmi 91.75 7.4975 1.29 0.80 88.9
KSP 1 199.83 6.565 1.05 0.68 75.3
KSC 1 202.58 7.6575 1.16 0.59 7.7

The results obtained at 120 days after harvest point out a number of tubers per
plant differentiated according to the variety (Table 4).

Table 4

Results on the number and size of tubers made
In some sweet potato varieties

Variety No. tubers / plant Tuber diameter (cm) Tuber length (cm)

large small large small large small
Yulmi 2.45 1.15 5.22 3.49 18.95 14.3
Juhwangmi 2.3 0.93 6.05 3.53 25.75 18
Hayanmi 2 0.33 5.13 1.35 19.55 21.5
KSP 1 2.15 1.78 4.46 2.89 25.95 20.8
KSC 1 19 1.87 4.28 2.89 22.45 19.6
Average 2.16 1.21 5.03 2.83 22.53 18.84

At harvest, tubers were grouped into two categories: large and small. The number
of large tubers oscillated between 1.9-2.45 cm and the number of small tubers
ranged from 0.33-1.78. Tuber size is a physical index that limits the use of total
production to marketing for consumption purposes. From the recorded results, it is

the Juhwangmi variety, at which the large tubers have the following dimensions:
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diameter 6.05 cm and length 25.75 cm. Also, tubers with a diameter of more than 5
cm were also registered for Yulmi (5.22 cm) and Hayanmi (5.13 cm). For the KSP 1
and KSC 1 varieties, the large tubers had a diameter between 4.28-4.46 cm and a
length of 22.45-25.95 cm. In order to determine the production potential under the
conditions of sandy soils, the varieties were harvested from 10 to 10 days, between
90 - 120 days after planting the shoots in the field. The maximum production
potential of the five varieties of sweet potato of Korean origin tested under the
ecological conditions at Dabuleni was recorded by most varieties 120 days after
planting, except for the Juhwangmi variety which, being earlier, highest production
(47664 kg / ha) at 110 days after planting (Figure 1). Analyzing the biological
potential of these varieties, it is obvious that they have adapted very well in the
areas with sandy soils in Romania. Noteworthy is the fact that the best yields were
recorded for earlier varieties, eg Yulmi (18058.5-31433.4 kg / ha) and Juhwangmi
(23825.8-47664 kg / ha), because the maximum consumption and thickening period
of the tuberous roots is earlier and thus avoiding the atmospheric drought in
August, when temperatures in the air over 400C and a relative humidity of 25-30%
are often recorded. These varieties yield good results, starting at 90 days,
compared to the other three varieties, which at the same stage of harvesting
recorded very small yields.
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Figure 1. Production potential of sweet potato varieties depending on the
harvest period (2015-2017)

The statistical analysis of the yields obtained at 110-120 days after planting,
highlights the Juhwangmi variety which shows very significant production
differences compared to KSC 1, considered as a control variety (Table 5). At 110
days from planting, there were statistically significant differences in production
compared to the control variety as very significant positive for Juhwangmi and
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significantly negative for the Hayanmi variety. The other varieties produced higher
yields, but the differences were within the limits of the experimental error. At harvest
120 days after planting, the two early Yulmi and Juhwangmi varieties produced very
significant yield differences of 7100.1-13833.6 kg / ha compared to KSC 1, the
differences recorded by the other varieties being also in experimental error limits.

Table 5

Significance of production results obtained on sweet varieties grown on
sandy soils

Variety Production of tubers from 110 days Production of tubers from 120 days
Kg/ha % Difference Signifi | Kg/ha % Difference Significa
compared to | cance compared nce
the control to the
Kg/ha control
Kg/ha
Yulmi 26809.2 113.8 3261.1 31433.4 | 129.2 7100.1 ok
Juhwangmi 47664 202.4 24115.9 ok 38166.9 | 156.9 13833.6 ok
Hayanmi 18286.7 77.7 -5261.4 00 24232.1 99.6 -101.2
KSP 1 24129.8 102.5 581.7 27259.9 | 112.0 2926.6 -
KSC 1
23548.1 100 Mt. 24333.3 100 Mt.
(Control)

LSD 5%=3397.91 kg/ha; LSD 1%= 4530.54 kg/ha; LSD 0.1%= 5899.85 kg/ha

The analysis of the quality of the five sweet potato varieties, in terms of dry
matter content, highlights over 38% of the Yulmi and KSC 1 varieties (Figure 2).
The Juhwangmi variety recorded the lowest percentage of dry matter (27.7%),
being more easily susceptible to pathogens in the winter storage depot. The
content of soluble simple carbohydrates have shown values ranging from 8.52 to
9.42%, with a maximum variety of KSP 1 and a minimum for the Juhwangmi
variety. Except for the Juhwangmi variety, the other genotypes recorded a starch
content of over 13%. Vitamin C is also a biochemical component which is different
from the genetic characteristics of varieties, and in view of Barbara Sawicka (2000),
differences in the chemical composition of the tubers are tubers conditional
phenotypic variability and change in climate conditions. In potato varieties studied
at Dabuleni, the vitamin C content oscillated in the range of 9.02-11.68 mg / 100 g
of fresh substance, with a maximum in the Juhwangmi variety and a minimum for
the KSC 1 variety.
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Figure 2. Quality of tuber production obtained from sweet potato varieties

grown under sandy soil

CONCLUSIONS

. All five Korean sweet potato varieties (Yulmi, Juhwangmi, Hayanmi,

KSP 1, KSC 1) make good use of the microclimate conditions in the
sandy soil area.

. The climatic factors of the vegetation period have influenced the speed

and rhythm of the physiological processes of sweet potato plants
according to the variety and vegetation phase of the plant.

. The weight of sweet potato tubers grown on a plant recorded 0.59 kg

for KSC 1 and 1.57 kg for Juhwangmi variety, and the percentage of
tubers over 3.5 cm in diameter, ranging from 75.3-91.5%, with the
highest value for the Juhwangmi variety.

. The maximum production potential of the 5 varieties of sweet potato, of

Korean origin, tested under the ecological conditions at Dabuleni, was
reached by most varieties 120 days after planting, except for the
Juhwangmi variety which, being earlier, large production (47664 kg /
ha) at 110 days after planting.

. At harvest 120 days after planting, compared to KSC 1, the two early

varieties, Yulmi and Juhwangmi, achieved very significant production
differences of 7100.1-13833.6 kg / ha, the differences recorded by the
other varieties being also within the limits of experimental error.

. The biochemical components of sweet potato tubers were influenced

by the variety and quality of the biological material used in planting.
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CERCETARI PRIVIND INTRODUCEREA UNUI SORTIMENT DE
PLANTE MEDICINALE S| AROMATICE iN CULTURA PE SOLURI
NISIPOASE

RESEARCH ON THE INTRODUCTION OF A RANGE OF MEDICINAL
AND AROMATIC PLANTS IN CULTURE ON SANDY SOILS

DIMA Milica

Key words: sol nisipos, plante medicinale, materie prima
REZUMAT

Datorita solicitarii unor cantitéti din ce in ce mai crescute de materie prima vegetala se
impun extinderea suprafetelor cultivate cu plante medicinale si aromatice si diversificarea
sortimentului. S-a urmarit comportarea unui sortiment de specii de plante medicinale si aromatice
in vederea identificarii si promovarii in culturd a celor capabile sa valorifice superior conditiile
ecopedologice existente, care prezinté rezistenta la factorii de stres termic si hidric i care s&
reprezinte o alternativa in rotatia culturilor pe solurile nisipoase.

Key words: sandy soils, medicinal plants, raw material

ABSTRACT

Due to increasing quantities of vegetable raw materials, it is necessary to extend the areas
cultivated with medicinal and aromatic plants and to diversify the range. It followed the behavior of
a range of species of medicinal and aromatic plants in order to identify and promote the culture of
the fully capable of superior conditions ecopedological available, which show resistance to
stressors temperature and water and an alternative in the rotation of crops on the soil sandy.

INTRODUCTION

The medicinal and aromatic plants gain worldwide popularity as a source of raw
material for drugs (Maikhuri et al., 2003; Diallo et al., 1999, Azaizeh et al., 2003,
Kandari et al., 2012). In the Himalayan region, more than 85% of herbal medicines
used to treat some diseases come from herbs (Farnsworth 1988; Prasad and
Bhattacharya 2003; Phondani et al., 2014) and ensure the existence of millions of
people. The medicinal and aromatic plants, due to the number of species in
spontaneous flora and the introduced and cultivated flora, as well as the diversity of
active principles, represent a natural wealth of our country. As far as knowledge of
the use of various medicinal and aromatic herbs is concerned, in the case of
valuable but rare species of spontaneous flora, taking in culture also aims at

protecting the natural flora which, irrationally exploited, can lead to its
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disappearance and disturbance of the ecological balance (Teleuta, A. et al., 2008).
Cultivation of medicinal and aromatic plants has become important in the context of
their multiple utilization as well as in the protection of spontaneous flora. In parallel
with the reinvigoration of traditional therapeutic methods, it has been found that a
thorough biological, ecological, and agricultural study of medicinal plants is
necessary; the study of the chemical compounds characteristic of each species, as
well as the development of cultivation framework technologies specific to each
herb. This category of plants can harness less productive land, can provide
significant incomes for growers, can be ornamental crops or honey, and the crop of
medicinal plants can be an important export material (Muntean et al., 2007). Due to
the fact that the sandy soils are very poor in low humus, low capacity to retain
water, high temperatures both in the air and on the surface, with large temperature
differences between day and night to try and trying improve the quality of these
lands not only through technology but by cultivating them specific to different
species. Due to the application of increasing amounts of the vegetable raw material
Is increased to require expansion of the area under medicinal and aromatic plants
and diversification of the range.

MATERIAL AND METHOD

The research was carried out in the experimental field of the R&DSPCS
Dabuleni, between 2016 and 2017, on a sandy soil with a humus content of 0.2-
0.4% and aimed at studying in the collection of some species of medicinal plants
and aromatics, their identification for acclimatization, which should be effectively
harnessed sandy soils. Their use in the range of crops, provides good
antideflational protection given the high land cover an extended period of year for
annual species or 3-5 years for perennial species. It followed the behavior of a
range of species of medicinal and aromatic plants in order to identify and promote
the culture of the fully capable of superior conditions ecopedological available,
which show resistance to stressors temperature and water and an alternative in the
rotation of crops on the soil sandy. During the growing and harvesting were carried
out in which observations and the time of sowing / planting, blooming date, time of
harvesting, the production / ha. Of the 22 species studied, 14 are annual species,
some being set up either by direct sowing in the field, or the seedling.

RESULTS AND DISCUSSIONS

In table 1 are shown the 22 species under study and that is used as a raw

material thereof.
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Table 1
Medicinal and aromatic plant species studied
o Popular name Raw material
Scientific name used

Hyssopus officinalis Isop Early flowering green parts

Salvia officinalis Jales The leaves or the whole plant technical
maturity cut to 10-15 cm from the ground

Lavandula angustifolia Lavanda Flowers harvested during full flowering

Calendula officinalis Galbenele Ligulate flowers from heads or whole heads

Sylibum marianum Armurariu Fruits harvested when 60-70% of the dried
inflorescences

Trigonella foenum Schinduf Seeds

Plantago lanceolata Patlagina ingusta | Leaves

Nigela damascena Negrilica Seeds

Sinapis Mustar Seeds

Glaucium flavum Mac The whole plant harvested in the flowering
stage and the beginning of the formation of
mass siliques

Carthamus tinctorium Sofranel Flower, seeds

Occinum basilicum Busuioc Aerial parts harvested in early flowering

Foeniculum vulgare Fenicul Fruit maturity or the whole plant when fruits
are ripening phase milk-wax

Coriandrum sativum Coriandru Seeds, shoots, fruits

Camelina sativa Camelina Seeds

Linum In pentru ulei Seeds

Cicer Naut Beans

Cynara scolymus Anghinare Seeds

Cucumis metalifera Kiwano Fruit and seeds

Momordica charantia Castravetele Green fruit, seeds

amar
Helianthus tuberosus Topinambur Tuberous root
Echinacea augustifolia | Echinaceea Flower

Climatic elements in 2016-2017 recorded at the meteorological station R&DSPCS
Dabuleni who had a great influence on the species studied during the growing
season are presented in table 2.

From a thermal point of view of heat during sowing-emergence were recorded
between 9.1 to 13.5°C average temperature conducive to germination of the seeds.
In June, July and August the average temperature was higher by 1-2°C from the
annual average, although the absolute maximum temperatures exceeded 39 °C. In
September and October, average monthly temperature was higher than the annual
average. Irrigation of agricultural crops the only measure of the quantity of water
filling the soil during dry or distributions of normal precipitation during the growing of
agricultural crops. The amount of rainfall during the growing season of 401.8mm
was ununiformly distributed throughout the growing season. The highest amount of
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rainfall was recorded in March 94.5 mm. Starting with the second decade of June
was installed droughts that was always stressed. During the maximum power
amount of water needed to plant growth and development was completed by
irrigation.

Table 2

The average air temperature (0C) and precipitation (mm) in march-september
(2016-2017), reqgistered at the weather station of R&DSPCS Dabuleni

Month/decade Martie April May June July August | September
I 9.6 135 14.8 20.2 24.7 26.9 22.1
Il 7.6 13.8 17.9 23.0 24.1 23.7 22.4
Il 10.2 13.1 19.1 27.1 25.4 22.7 16.4
Monthly average (°C) o1 135 17.3 23.8 24.8 24.1 20.3
Monthly maximum (°C) 235 30.6 32.1 39.2 394 39.2 355
Monthly minimum (OC) 25 0.6 5.1 11.9 12.3 13.5 5.9
Rainfall (mm) 94.5 61.5 91.5 35.3 76.2 14.9 27.9
Monthly average
multiannual average 5.9 11.8 16.7 21.6 23.1 22.4 17.8
temperature (°C)
Amount of multiannual
monthly rainfall (mm) 37.86 47.2 61.9 69.01 53.87 355 47.6

At the isop there were two harvests by cutting at 10-15 cm above the soil of the
leaves and flowers, without the wooded part. The herb and flower production was
5430 kg / ha( table 3). The harvesting of the sage was done during the butonization
phase, which is considered to be the optimum leaf harvesting phase, because the
volatile oil content reaches the highest values. Harvesting is done in clear days and
in hours of maximum sunlight (11-15). The salvia can be harvested not only for the
leaves or shoots intended for pharmaceutical preparations, but also for the whole
plant for distillation, the optimal period in this latter case being located at full
blossom. Salvia officinalis is a species that produced a leaf production of 1962 kg /
ha. To marigolds harvesting was done manually from July to October (3 harvests).
The average flower yield obtained on the three harvests was 1803 kg / ha. The
production of dry inflorescences is the most important parameter for assessing their
behavior in pedoclimatic conditions on sandy soils.
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Table 3
Phenological observations and production of medicinal and aromatic plants species tested
Scientific name Popular name | Raw material Date of sowing / Data Data Production
used planted blossomed harvesting obtained Kg/ha
Hyssopus officinalis Isop Green early flowering aerial parts Perennial species 20.07 24.06 5430
Salvia officinalis The leaves or the whole plant technical Perennial species 14.05 31.05 1962
Jalesul maturity cut to 10-15 cm from the ground
Lavandula angustifolia | Lavanda Flowers harvested during full flowering Perennial species 25.06
Calendula officinalis Ligulate flowers from heads or whole heads 5.04 30.07 10.08 1803
Galbenele
Sylibum marianum Fruits harvested when 60-70% of the dried 5.04 2.07
Armurariul inflorescences
Trigonella foenum Schinduf Seeds 5.04 25.05
Plantago lanceolata Patlagina Leaves 5.04 5.07
ingusta
Nigela damascena Negrilica Seeds 5.04 10.06
Sinapis Mustar Seeds 5.04 31.05
Glaucium flavum The whole plant harvested in the flowering 17.04 5.06
Mac stage and the beginning of the formation of
mass siliques
Carthamus tinctorium Sofranel Flower, seeds 5.04 25.05
Occinum basilicum Busuioc Aerial parts harvested in early flowering 5.04 28.06
Foeniculum vulgare Fenicul Fruit maturity or the whole plant when fruits 5.04 5.07
are ripening phase milk-wax
Coriandrum sativum Coriandru Seeds, shoots, fruits 5.04 25.06
Camelina sativa Camelina Seeds 5.04 31.05
Linum In pentru ulei | Seeds 5.04 31.05
Cicer Naut Beans 5.04 2.06
Cynara scolymus Anghinare Seeds 5.04 3.06
Cucumis metalifera Kiwano Fruit and seeds 5.04 15.07
Momordica charantia Castravetele | Green fruit, seeds 5.04 20.06
amar
Helianthus tuberosus Topinambur tuberous root 5.04 1.09
Echinacea augustifolia | Echinacea Flower 20.04 23.07 1200
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Were identified as a result of drought resistance and higher production of flowers,
herba, seeds several species of medicinal and aromatic plants which by their
genetic can provide a high degree of adaptation, aclimatization conditions
ecopedological specific area of sandy soils: Echinacea purpurea, Momordica
charantia, Glaucium flavum, Calendula officinalis, Cynara scolymus, Hysophus

officinalis.

Table 4

Species of medicinal and aromatic plants that

can be grown on sandy soils

Scientific name

Popular name

What is harvested

Echinacea purpurea

Echinacea

Herba, roots

Momordica charantia

Castravetele amar

Fruits, seeds

Glaucium flavum Mac Herba
Calendula officinalis Galbenele Flower
Cynara scolymus Anghinare Seeds
Hysophus officinalis Isop Herba, flower

CONCLUSIONS

1. In the cause application of increasing amounts of the vegetable raw material
is increased to require expansion of the area under medicinal and aromatic
plants, and diversification of the range.

2. From the range of medicinal and aromatic species tested on sandy soils are
species that can provide a high degree of adaptation, acclimatization
conditions ecopedological sandy soils of the region such as Echinacea
purpurea, Momordica charantia, Glaucium flavum, Calendula officinalis,
Cynara scolymus , Hysophus officinalis.
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COMPORTAREA UNOR HIBRIZI DE SORG PENTRU BOABE iN
CONDITIILE SOLURILOR NISIPOASE DIN SUDUL OLTENIEI

BEHAVIOR OF THE GRAIN SORGHUM HYBRIDS
UNDER THE SANDY SOILS IN THE SOUTH OF OLTENIA

DRAGHICI lulian, DRAGHICI Reta, CROITORU Mihaela,
PARASCHIV Alina-Nicoleta

Cuvinte cheie: stres, planta, fiziologie, productivitate, calitate

REZUMAT

Cercetarile efectuate la SCDCPN Dabuleni in periioada 2015-2017 asupra a 7 hibrizi de
sorg pentru boabe subliniazad specificitatea acestei plante pentru solurile nisipoase. Valoarea
indexului suprafetei foliare (I.S.F. = 5,5-7,25) si nivelul productiilor de boabe (7239- 8049 kg/ha)
evidentiazd o valorificare foarte buna a microclimatului inregistrat in sudul Olteniei prin cultivarea
acestor hibrizi de sorg pentru boabe. S-au remarcat cu cele mai bune rezultate la hibrizii: ES
Foehn (8049 kg/ha) si Araldo (7878 kg/ha). Hibridul Araldo a valorificat cel mai bine apa pierduta
prin transpiratie, inregistrand cele mai mari valori ale conductantei stomatale (1,5 umol/m?/s) si cel
mai mare randament fotosintetic (44,39 umol COQ/mZ/S). in conditiile pedoclimatice ale solurilor
nisipoase, hibrizii de sorg experimentati au realizat productii cu un continut echilibrat in proteine (
3,7-17%) si grasimi (4-6,6%).

Keywaords: stress, plant, physiology, productivity, quality

ABSTRACT

The research conducted at R&DSPCS Dabuleni in the period 2015-2017 on 7 grain
sorghum hybrids highlights the specificity of this plant for sandy soils. The value of the foliar
surface index (I.S.F. = 5.5-7.25) and the grain yields (7239-8049 kg / ha) shows a very good
utilization of the microclimate recorded in southern Oltenia by cultivating these grain sorghum
hybrids. They have noted the best results hybrids: ES Foehn (8049 kg / ha) and Araldo (7878 kg /
ha). The Araldo Hybrid has best recovered the lost water through sweat, recording the highest
values of stomatal conductance (1.5 umol/m?/s) and the highest photosynthetic yield (44.39 umol
CO,/m?s). In the pedoclimatic conditions of sandy soils, experienced sorghum hybrids produced
productions with a balanced content in proteins (13.7-17%) and fats (4-6.6%).

INTRODUCTION

The sorghum is a thermophilic species with very high temperature
requirements. Thus, the minimum seed germination temperature is 10-12 °C, and
the favorable crop plantation temperature of 25-27 °C. The amount of temperature
required for the entire vegetation period is 2500-3500 °C. At temperatures below
10-12 °C, sorghum ceases its growth (Nicolae Dragomir, 2009). Sorghum grain
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production can be significantly affected by climate change, especially drought and
high temperatures (l. Tari et al., 2013, Menezes CB et al., 2015. Research by
Perazzo AF. et al., 2017, under semiaridian conditions in Brazil highlights the very
good behavior of Sorghum bicolor (L.) Moench hybrids with a good regenerative
capacity of the plant after mowing, indicating that it can be used successfully in
animal production systems in semi-arid regions. The emphasis of recent
atmospheric and pedological droughts forces us to find an alternative to the
currently grown assortment of plants, the sorghum being from this point of view a
plant with a future perspective in the dry areas of Romania (Antohe I., 2002,
Draghici 1., 2014).

MATERIAL AND METHOD

The research was carried out between 2015-2017 at the R&DSPCS Dabuleni
targeted the behavior of 7 grain sorghum hybrids in sandy soils with a humus
content of less than 0.5%. The experience was placed under irrigation conditions,
using the randomized block method in three repetitions. To ensure the nutrients
were fertilized with N150 P80 K80 as complex fertilizers of the 15: 15: 15 type,
applied fractionally: 1/2 of the dose in the preparation of the germinating bed,
incorporated under the disc and 1/2 of the dose, when the plants Sorghum were in
the phase of 6-8 leaves. Sowing took place in the last decade of April, 70 cm
between the rows, ensuring a density of 25-27 germinable / m2. We have provided
3-4 waterings with the norm of 250 m® water / ha. The observations and
determinations made were related to the physiological behavior of the plant, growth
rate in the first 4 weeks of emergence, biometrics, productivity, and production
guality of the studied hybrid. The results were calculated and interpreted statistically
by the variance analysis method.

RESULTS AND DISCUSSIONS

Analyzing the climatic conditions recorded at the R&DSPCS Dabuleni
weather station, in the period 2015-2017, compared to the multiannual average, is
highlighted the stress of the thermo-hydric stress in the area (Figure 1). Thus,
although the monthly precipitation recorded during the vegetation period (May-
September) except in August was close to or even higher than the multiannual
value, they were unevenly distributed and corroborated with the increase of 1.664
°C, compared to the average temperature multiannual, have led to significant
evidence of the drought phenomenon. From a thermal point of view, temperatures
above 15 °C recorded in the air in May were optimal for a uniform rise of

experienced sorghum hybrids. Also, temperatures over 20 °C, recorded during the
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growing season of sorghum, allowed normal growth and development processes of
the plant to be experienced hybrids.
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Figure 1. Climatic conditions recorded during the growing season
of grain sorghum

Regarding the growth rate of the sorghum plant in the first 4 weeks, it is noted that
in the first two weeks it was reduced to all experienced hybrids (0.81 - 0.87 cm /
day), the plant's height being recorded 5.55-6.0 cm in week 1 and 11.37-12.2 cm in
week Il (Table 1). The rhythm of plant growth increased from week 3 and 4 (1.36-
2.23 cm / day) when sorghum plants recorded a height of 24-27 cm in the third
week and 36.87-39.5 cm in the fourth week. The growth rate of the plant is
differentiated according to the hybrid. Thus, a faster rhythm of Arcane hybrids
(1.78-2.283 cm / day), Araldo (1.78-2.17 cm / day) and ES Boreas (1.79-2, 04 cm /
day), Kalatur (1.85-2.14 cm / day). In the case of sandy soils, grain sorghum
hybrids reached a plant height of 108 cm in the Arlado hybrid and 144.33 cm in the
hybrid Kalatur hybrid, which also recorded a faster growth rate in the first 4 weeks (
Table 2). Biometric measurements of the plant show that panicle lengths were 18.5-
26 cm high, showing the hybrids Araldo and ES Foehn with 25.5-26 cm, the hybrids
which also recorded the highest weight of the weight of a thousand grains (WTG)
(30-30.4 g). The hectolitreal weight (HW) ranged between 69-87 kg, detaching the
hybrids Armonic, Araldo and ES Foehn (HW = 84.5-87 kg). From the point of view

of plant development, soil coverage with foliage, the foil surface index reached a
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maximum of 7.25 for the ES Boreas hybrid and a minimum of 5.6 for the Arcane

hybrid.
Table 1
Observations on the growth of sorghum plants
in the first 4 weeks of rising (2015-2017)
The height of the plants in the first
Hybrids 4 weeks after emergence (cm)
Week 1 Week 2 Week 3 Week 4
Armoric 5.55 1115 25.25 38
Araldo 6 11.8 27 39.5
Albanus 5.97 11.53 23.5 36.87
Arcane 6 114 27 39.5
ES Foehn 6 11.67 24 37.13
ES Boreas 6 12.2 26.5 39
Kalatur 5.77 11.37 24.33 39.33
Table 2
Biometric determinations of grain sorghum hybrids experienced in sandy soil
conditions
Foliar
Hybrids Plant width Length of WTG HW §urface
(cm) panic (cm) (9) (kg) index
(FSI)
Armoric 119 22 29.3 87 5.85
Araldo 108 26 30 85 6.5
Albanus 126.33 22.67 27.13 70 6.43
Arcane 115 24 27 76 5.6
ES Foehn 133 25.5 30.4 84.5 6.97
ES Boreas 130.5 18.5 26.2 74 7.25
Kalatur 144.33 22 28.26 69 6.67

From a photosynthetic point of view, sorghum is a C4-type plant, loving light
and heat. The special climatic conditions of 2017 during the sorghum flowering
phenophase provided optimal
physiological processes. This was partly due to the 98.8 mm rainfall recorded
between July 2 and 3, providing an optimal level of water in the soil. Under these
conditions, the rate of photosynthesis for grain sorghum hybrids was influenced by
the amount of active photosynthesis radiation (APR), relative air temperature and
humidity, the amount of soil and plant water, etc. (Table 3). At 9 o'clock the
photosynthesis rate reached 20.08 ymol CO,/ m? / s for Arcane hybrid and 43.55
umol CO, / m? / s for the ES Boreas hybrid at an active photosynthesis radiation of
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1300-1322 pmol / m? / s and an average temperature of 28 °C. At 12 o'clock as the
leaf air temperature rose to 33.2 °C (on average), the amount of active radiation as
well as the photosynthesis values, which oscillated between 32.57 umol CO, / m? /
s at the ES Boreas hybrid and 50.55 pmol CO, / m? / s in the Araldo hybrid,
resulting in the sorghum affinity for intense light and high temperatures. At 15
o'clock, even if the air temperature recorded the highest values (an average of 34.1
°C) and the relative air humidity dropped to 34.1%, the photosynthesis rate
remained high, highlighting the Kalatur hybrid with a a photosynthesis value of
46.81 ymol CO, / m? / s. On the opposite side was the Arcane hybrid, with a
photosynthesis rate of 36.44 ymol CO, / m? / s. Water loss through foaming has
also shown a diurnal variation under the influence of climatic poles and hybrids
studied.

Table 3
Daily variation of photosynthesis in grain sorghum hybrids, 2017
APR Photosiyénthes APR Photosiyénthes APR Photosi)énthes a‘:'lr:reac;aglé/f
Hybrids ;::ZZ_I umol 7n’127sl umol 7rr,1275’ pmol photosynthe
CO./m?/s COy/m?Is COy/m?Is sis
9 o'clock 12 o'clock 15 o'clock CO2/m2/s
Armoric 1309 40.83 1770 45.04 1712 44 .37 43.41
Araldo 1322 39.16 1820 50.55 1720 43.47 44.39
Albanus 1309 32.08 1820 42.65 1715 45.7 40.14
Arcane 1305 20.08 1844 35.34 1704 36.44 30.62
ES Foehn 1300 28.59 1833 51.83 1700 38.11 39.51
ES Boreas 1317 43.55 1838 32.57 1720 42.39 39.5
Kalatur 1317 34.63 1823 40.58 1733 46.81 40.67

As can be seen in Table 4, transpiration rate increased slightly with
increasing temperature and relative air humidity (34.1%), but had relatively low
values for most hybrids, the sorghum plants having good efficiency for the use of
water because phosphoenol pyruvate carboxylase rapidly carries CO, and it is not
necessary for the stomata to be too open to achieve photosynthetic gas exchange.
Analyzing the average daily foliar transpiration value is Araldo, who recorded a
large amount of water evaporated at the foliar level, this hybrid also recording one
of the highest values of stomatal conductance (1.5 umol / m? / s). However, the loss
of water through foliar transpiration (5,84 mmol H,O/m?/s), was efficiently exploited,
as this hybrid had the highest photosynthetic yield (44.39 pmol CO, / m? / s). The
level of yields obtained in sorghum hybrids experimented in ecopedological
conditions specific to sandy soils highlighted the high production potential under
conditions of thermal and water stress as well as the degree of adaptability of the

grain sorghum plant to the harsh conditions frequently encountered on sandy soils
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(Table 5). Compared with the hybrids average of 7585.14 kg / ha, production
differences of 292.86-463.86 kg / ha were observed, statistically significant
differences being significant and very significant hybrids: ES Foehn (8049 kg / ha )
and Araldo (7878 kg / ha).

Table 4
Daily variation of foliar sweating in grain sorghum hybrids, 2017
Foliar Foliar Foliar The daily The daily
Air transpiratio |Air transpiratio | Air transpiratio | average of average of
brid tempera | n tempe | n temper | n foliar stomatal
Hybrids ture mmol rature | mmol ature mmol transpiration (conductance
°c H,O0/m?%/s °c H,O/m?/s °c H.0/m?%/s mmol umol/m°ls
9 o'clock 12 o'clock 15 o'clock H,0/m?%s
Armoric 27.4 2.63 33.1 |54 33.4 | 7.67 5.23 0.98
Araldo 28.3 3.23 33.2 | 6.54 34.2 | 7.76 5.84 15
Albanus 26.5 2.18 32.9 | 4.85 33.4 | 5.29 4.1 0.78
Arcane 25.4 2.33 33.2 | 3.24 325 | 4.23 3.26 0.92
ES Foehn | 25.4 1.18 33.2 | 4.1 325 |4 3.09 1.05
ES 29.6 2.58 33 4.9 35.3 | 6.36 4.61 0.38
Boreas
Kalatur 30.5 2.59 34.2 | 6.32 35.9 | 8.43 5.78 0.53
Table 5

Synthesis of production results obtained from sorghum hybrids for grains
cultivated under the sandy soil conditions at Dabuleni

Grain yield Difference

Hybrids Kg/ha % Egnmtrr):lred to the Significance
kg/ha

Armoric 7436 98.03 -149.14 -
Araldo 7878 103.86 292.86 *
Albanus 7469 98.47 -116.14 -
Arcane 7254 95.63 -331.14 0
ES Foehn 8049 106.11 463.86 bl
ES Boreas 7239 95.44 -346,14 00
Kalatur 7771 102.45 185.86 -
Media 7585.14 100 Mt. Mt.
LSD 5% 272.33
LSD 1% 333.00
LSC 0.1% 453.67
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Production quality analyzes revealed a protein content of 13.7-17% and a fat
content of between 4-6.6% (Figure 2). A high percentage of crude protein, more
than 15%, were found in the hybrids: Armonic, ES Foehn, ES Boreas and Kalatur.

Proteins / Fats (%)

Armoric  Araldo Albanus Arcane ESFoehn ES Kalatur
Boreas

Sorghum hybrids

H Proteins (%) = Fats (%)

Figure 2. Grain quality of sorghum hybrids for grains grown on sandy soils

CONCLUSIONS

1. Grain sorghum hybrids experienced in the period 2015-2017 recorded
a good behavior in the sandy soils in southern Oltenia.

2. The growth rate of the sorghum plant was 0.81 - 0.87 cm / day in the
first two weeks, with a plant height of 5.55-6.0 cm, increasing to 1.36-
2.23 cm / day on Weeks 3 and 4, when the plants recorded a height of
36.87-39.5 cm.

3. In the conditions of sandy soils in southern Oltenia, the experimented
sorghum hybrids registered high values of the foliar index (I.S.F.),
ranging from 5.5 to 7.25.

4. The Araldo hybrid has best recovered the lost water through
perspiration, recording the highest values of stomatal conductance (1.5
Mmol / m2 / s) and the highest photosynthetic yield (44.39 umol CO2 /
m2/s.

5. High yields have been noted for the hybrids ES Foehn (8049 kg / ha)
and Araldo (7878 kg / ha), which have a production difference of
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7585.14 compared to the average hybrids of 292.86-463 , 86 kg / ha,
statistically significant and very significant.

6. Analyzes of the quality of production of the seven grain sorghum
hybrids revealed a crude protein content of 13.7-17% and a fat content
of 4-6.6%.
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VARIABILITATEA UNOR CARACTERE
LA SOIUL DE FASOLITA AURA 26 CREAT LA SCDCPN DABULENI

THE VARIABILITY OF SOME CHARACTERS IN THE AURA 26 COWPEA
VARIETY CREATED AT R&DSPCS DABULENI

DRAGHICI Reta, DRAGHICI lulian

Cuvinte cheie: elite, rezistenta, biologie, biometrie, productivitate
REZUMAT

Mentinerea permanenta a structurii genetice gi valorii biologice la nivelul initial al
soiurilor, precum si aplicarea de tehnologii specifice procesului de producere, prelucrare $i
pastrare a semintelor se impune ca o necesitate in obtinerea de productii ridicate si stabile
la fasolits. In acest sens, la SCDCPN Débuleni au fost organizate cercetdri in perioada
2015-2017 privind mentinerea puritatii biologice a semintei la soiul de fasolitd Aura 26,
folosind ca metodéa selectia conservativa. Rezultatele obtinute aratd o stabilitate buné a
principalelor caractere ale plantei, avand valori reduse ale abaterii medii standard fata de
medie (o) si ale coeficientului de variabilitate (s%), dupd cum urmeaza: talie planta
(0=3,94 cm; s%= 4,58), numar de pastai/planta (0=1,58; s%= 10,47), nr. boabe in pastaie
(0=1,23; s%= 11,01), lungime pastaie (0=0,938 cm; s%= 7,08), lungime bob (0=0,356;
s%= 4,49) si latime bob (0=0,36 cm; s%= 7,69). Perioada de vegetatia a soiului Aura 26 a
variat intre 81-98 zile, evidentiindu-se o corelatie negativa nesemnificativéa intre aceasta si
media temperaturii din aer (r=-0,906). Analiza statisticd a productiilor de fasolita
inregistrate la soiul Aura 26, subliniazd o corelatie pozitivd cu suma gradelor de
temperaturad (r= 0,982) si negativa cu cantitatea de precipitatii (r=-0,988), inregistrate pe
perioada de vegetatiei.

Key words: elite, resistance, biology, biometrics, productivity

ABSTRACT

The permanent maintenance of the genetic structure and biological value at the
initial level of varieties, as well as the application of technologies specific to the process of
seed production, processing and preservation, is a necessity in obtaining high and stable
production of cowpea. In this respect, research was carried out at R&DSPCS Dabuleni
between 2015-2017 regarding the maintenance of the biological purity of seeds in Aura 26
cowpea variety, using conservative selection. The results obtained show good stability of
the main characters of the plant, with low average deviations compared to the average (o)
and the coefficient of variability (s%), as follows: plant height (o = 3.94 cm; s % = 4.58),
number of pods / plant (o = 1.58; s% = 10.47), no. grain/pod (o = 1.23; s% = 11.01), pod
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length (o = 0.938 cm; s% = 7.08), grain length (o = 0.356 S% = 4.49), and grain width (o =
0.36 cm; s% = 7.69). The vegetation period of the Aura 26 varied between 81-98 days,
showing an insignificant negative correlation between it and the average air temperature (r
=-0.906).The statistical analysis yields cowpea, recorded of the variety Aura 26 points out
a positive correlation with the amount of temperature grades (r = 0.982), and negatively
with the amount of rainfall (r = -0.988), recorded on the vegetation period.

INTRODUCTION

The use of sandy soils in southern Oltenia implies a specific, rational and
integrated farming system with less pretentious plants than soil fertility and tolerant
to stress factors that ensure profitability and environmental protection (Marinica
Gh., 1994, Draghici Reta, 2012). In order to promote a sustainable cropping system
on these lands, the choice of species and variety with high adaptability to the
climatic and soil conditions, it is necessary to obtain high, safe and stable
production in areas affected by drought (Reta Draghici et al., 2016). In this respect,
it is necessary to permanently maintain the genetic structure and the biological
value at the initial level of the varieties, the parental lines and the hybrids of
agricultural plants, as well as the application of technologies specific to the process
of production, processing and preservation of the seeds. Maintaining the genetic
structure of varieties in culture is achieved through a conservative selection
process. Conservative selection should contribute, on the one hand, to the
maintenance of the biotypes that ensure the initial performance of the variety and
the avoidance of genetic drift and, on the other hand, to the elimination of biotypes
with negative traits resulting from either mutations or unexpected genetic
recombinations (Savu, 1981 ). The process of harvesting of cowpea is complex and
is directly influenced by genetic, physiological, climatic and agro-chemical factors
(Allen J.R., Obura R.C., 1993). At present, it is not possible to conceive of high
production at the surface unit without taking into account the risk factors of each
area, which may have negative repercussions on the quantity and quality of the
produced productions. Research on the heredity, the variability of morphological
characters and the physiological characteristics of cowpea plant, showed the more
pronounced polymorphism of the genus Vigna (Aranyo R., Morego R., 1980,
Kirchhoff V.R, 1990, Baudoin J.P. and Marechal K., 1933). The purpose of research
in this experience is to maintain the biological purity of seed in the Aura 26 cowpea
variety.

MATERIAL AND METHOD

The study was carried out between 2015-2017 at R&DSPCS Dabuleni, and

target biological purity of the seed maintaining the variety of cowpea Aura 26. In
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this respect, was applied the individual annual selection (conservative selection),
according to the following scheme: In 2015, they were chosen 100 elite of the Aura
fasolite variety 26, from a field of choice with the area of 1 ha. The elite was chosen
according to the degree of plant growth, drought resistance, disease and pest
resistance, uniformity of baking, number of pods / plant, the number of grains per
pod, resistance to shaking, the color of the flowers and the grain size of the grains.
In the second year (2016), each elite was sown in a selection field. During
vegetation observations were made on the development of vegetation
phenophases, drought resistance, disease, pests, shaking, eliminating the inferior
progeny. At harvest, based on the productivity factors, a negative selection was
made, eliminating the elite below 2500 kg / ha. In the third year (2017), the valuable
descendants chosen in 2016 were sowed in the mixture in a prebase 1 field, of
which during vegetation, based on the observations and determinations, a negative
selection was made, leaving the non-typical plants of the varieties. The seed
obtained in Year 3 is the seed of the seed (the seed of the author). The
investigations were carried out under irrigation conditions (2-3 watering per 300 m?
of water per hectare), on a low fertility psamosol, poorly supplied in nitrogen
(0.035%), medium supplied in phosphorus (25.5 ppm) and content reduced in
potassium (127 ppm). The experience was placed in a 3-year crop: cowpea - rye -
sorghum. The Aura 26 cowpea variety, was sown on May 1-10, when the average
soil temperature was 10-12 °C, providing 60 kg / ha of N, 60 kg / ha of P,O5 and 60
kg / ha of K,O . Determinations were carried out on the development of the plant,
resistance of the pest physiological agents, number of pods per plant, number of
grains per pod, the pod and the grain size. In this paper are also presented the
productions obtained in the Aura 26 cowpea variety within the field of choice of the
elites.

RESULTS AND DISCUSSIONS

The analysis of climatic conditions during the vegetation period of the cowpea
(May-August 2015-2017) shows the recording of an average air temperature of
22.42 °C, with 1.47 °C higher than the multiannual average. (Table 1). The amount
of rainfall recorded during the study period was 1.23 mm lower than the 228.07 mm
multiannual average. From meteorological data recorded during the study period, it
is noted the increase of the average air temperature, the recording of a large
number of consecutive days with maximum temperatures above 40 °C and the
extension of the periods without precipitation, which led to an increase of the
thermohydric stress phenomenon in the area of sandy soils. The amount of
temperature recorded between May and August, 2756.9 °C, is optimal for the
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growth and development of the Aura 26 cowpea variety. Due to its biological and
morphological features, the cowpea has a very strong root system with a high
absorption power, a waxy layer on the leaves, which gives it greater resistance to
the climatic conditions that occur in the area of sandy soils. The drooling resistance
of cowpea is also given by the number of stomata in the leaf, which varies between
280-327 stomates / mm? on the upper face, depending on the date of sowing (Zavoi
A., 1967).

Table 1

Climatic conditions recorded during the vegetation period of the Aura
26 cowpea variety

Climatic conditions Vegetation period of Aura cowpea | Average / | Amount
variety 26 maximum
May June July August
@‘(’;rage air temperature 20152017\ 1793 | 297 | 2483 | 242 | 2242 X
l(\élg;(lmum air temperature 2015-2017 329 41.2 408 404 41.2 x
Rainfall 2015-2017 (mm) 78.46 | 68.28 | 54.13 | 26.07 X 226.94
Sum  of temperature degrees 2015- | gop 95| gg1 | 769.83 | 750.2 x | 2756.96
2017 (°C)
l(\(/)l(t;l)tl-annual average air temperature 16.77 | 216 231 29 33 20.95 X
Multiannual rainfall (mm 67.71 | 69.12 | 53.62 | 37.62 X 228.07

The analysis of the 100 elite selected for Aura 26 (Table 2) shows an
average plant height of 86.19 cm, with a maximum of 95.7 cm and a minimum of
76.6 cm, the standard deviation being 3.94 cm compared to the average of the
elites. From this point of view, Aura 26 has good stability with a coefficient of
variation of 4.58%. In the 3-4 leaf stage the average resistance of the plant to the
pathogens was 1.33, with a range of 1-2, the percentage of plants marked with 1
being over 80%. In the flowering phase, the Aura plants had a very good behavior
on the pathogen attack, the resistance being noted with grades of 1.06. Flowers of
the Aura 26 cowpea variety are placed two on the floral axis, they are pediculated,
near the sessile, so that the inflorescence has a spiciform character. The calyx is
campanulated, finished with equal teeth, green and corrugated. The petals are
large, the vexil is 20-25 mm wide, in the 10-15 mm high, the fins are free,
approximately equal in length to the vexil, and the hull is straight. The corola, from
the bud stage to the opening of the flower, is completely covered with vexil which
has welded edges. When the flower reaches its maximum size, the veil separates
its welded edges, first from the bottom (from the calyx) and advances to the tip, and
the veil rises up perpendicular to the hull. At the time of opening, the pollen is

formed, and the stigma usually comes to the surface through the tip of the hull, in
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most cases exceeding the stamina level. The outbreak of the stigma offers the
possibility of cross-pollination, which takes place in a very small proportion and is
provided by bees. The cowpea flower opens during the night and is maintained the
next day in dry weather and excessive heat until 9-10, and in normal or sky-covered
until 11-12, after which it closes. For Aura 26 variety, the color of the flowers is
white. The number of pods per plant oscillated between 13.7-17, with an average of
15.09 pods / plant, with a standard deviation from an average of 1.58 pods / plant.
The value of the variability coefficient (s% = 10,47) indicates a very good stability of
the Aura 26 cowpea variety. In terms of the number of grains / pods, the 100 elite of
Aura 26 recorded an average of 11,176 grains / pods, with limits ranging from 8.33-
13.67 grains / pods. The statistical analysis of this indicator reveals a standard
deviation of 1.23 grains / pod, compared to average and very low variability given
by the coefficient of variability of 11.01%. Pastaia reprezinta de asemenea un
caracter de soi si se urmareste o stabilitate cat mai buna, in alegerea elitelor. The
pod is also a varietal character and seeks stability as elites good choice. The length
of the pod has recorded values between 11-15 cm, with an average of 13.27 cm
and a standard deviation from an average of 0.938 cm. The variability of this
character was very low at 7.08%. Analysis of the length and width dimensions of
the cowpea grains indicates a very good stability of this character, the coefficient of
variability being 4.49% for the bob length and 7.69% for the width of the grain. The
grain of the elite variety Aura 100 26 recorded an average length of 8.141 mm, with
a standard deviation of 0.356 mm and a width of 4.68 mm with a standard deviation
of 0.36 mm.

Table 2
The variability of some characters in the Aura 26 cowpea variety
Elite features Average Standard Coefficient of Variation
X deviation variability limits
o s%

The height of the plant 86.19 3,94 4,58 76,6-95,7
(cm)
Resistance to diseases in 1.33 X X 1-2
the phase of 3-4 leaves
Resistance to diseases in 1.06 1-1,66
the flowering phase
Number of pods / plant 15.09 1,58 10,47 13,7-17
Number of grains / pod 11.176 1,23 11,01 8,33-13,67
The length of the pod (cm) 13.27 0,938 7,08 11-15
Length bob (mm) 8.141 0,356 4,49 7,4-8,9
Grain width (mm) 4.68 0,36 7,69 4-5,6

Significance s%: 0-15%

= very low variability

15-30 % = medium variability

>30%
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The useful life of a crop from sowing to maturity, under certain climatic and
soil conditions, is of particular interest to agriculture. It is important that this range
encompass the entire complex of climatic factors that fully satisfy the requirements
of plant growth and development for each vegetation phenophase so as to ensure
the manifestation of the maximum biological potential of the plant. This interval,
known as the vegetation period, is referred to in many papers as "sum of
temperature degrees," "thermal constant” or "number of days". The results show
the reduction of the vegetation period of the plant with the increase of the air
temperature. The analysis of the evolution of the vegetation period of the Aura 26
cowpea Vvariety during 2015-2017 (Figure 1) shows an insignificant negative
correlation between it and the average temperature in the air (r = -0,906).
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Figure 1. Correlation between average air temperature and vegetation period

in Aura 26 cowpea variety
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Figure 2. The correlation between the climatic conditions recorded during the
vegetation period and the production obtained in the Aura 26 cowpea variety
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The formation of the productivity elements and, implicitly, the production of
the beans obtained in the Aura 26 cowpea variety in the field of choice of the elites
is influenced by the weather conditions recorded during the vegetation period
(Figure 2). The statistical analysis of the yields obtained in the Aura 26 cowpea
variety highlights a positive correlation of production with the sum of temperature
ranges (r = 0.982) and negative with the amount of rainfall (r = -0.988) recorded
during May-August vegetation. The values of the correlation coefficients are
insignificant, indicating a good production stability, regardless of the crop year.

CONCLUSIONS

1. Aura 26 has a good stability of the main characters of the plant, represented
by the mean values of the standard deviations from the average (o) and the
coefficient of variability (s%): plant height (o = 3,94 cm; s % = 4.58), number
of pods / plant (0 = 1.58; s% = 10.47), no. grain / pod (0 = 1.23, s% = 11.01),
pod length (o = 0.938 cm, s% = 7.08) the length of the grain (o = 0.356; s% =
4.49) and the width of the grain (o = 0.36 cm; s% = 7.69).

2. The vegetation period of the Aura 26 variety varied between 81-98 days,
showing an insignificant negative correlation between it and the average air
temperature (r = -0.906).

3. The statistical analysis of the cowpea productions recorded in Aura 26 variety
highlights a positive correlation with the sum of the temperature degrees (r =
0.982) and negative with the amount of rainfall (r = -0.988), recorded during
the vegetation period.
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REZULTATE PRELIMINARE PRIVIND COMPORTAREA UNOR SOIURI DE
CAIS Sl PIERSIC ALTOITE PE DIFERITI PORTALTOI

PRELIMINARY RESULTS ON THE BEHAVIOR OF APRICOT AND PEACH
VARIETIES GRAFTED ON DIFFERENT ROOTSTOCKS

ENACHE Viorel, CROITORU Mihaela

Cuvinte cheie: specii pomicole, temperaturi, cresterea lastarilor
REZUMAT

Ritmul de crestere al lastarilor depinde de soi, de conditiile climatice, de cantitatea de apa
din sol si de aprovizionarea pomului cu elemente nutritive. In primii ani de la plantare caisul are un
ritm de crestere rapid, forméand lastari de 60-120 cm si numerosi lastari anticipati. Determindrile
privind dinamica cresterii lastarilor anuali, efectuate la un grup de 9 soiuri cu epoci de coacere
diferite , au scos in evidenta valori la sfarsiul lunii august cuprinse intre 81,7cm la Soiul Monica
pe portaltoiul Adaptabil si 104,5cm la soiul Filip, pe portaltoiul MC 5, urmat de soiul NJC 105 cu
104,8 cm si Catherine cu o valoare de 101,4 cm pe portaltoiul MC 5. Mé&suréatorile biometrice ale
pomilor la soiurile de piersic si cais sunt parametrii principali pentru aprecierea cregterii pomilor.
Din rezultatele de cercetare s-a constatat ca exista diferente intre soiuri. Daca cresterea pomilor in
diametru a fost mai putin influentata de portaltoi, inaltimea coroanei, cat si diametrul coroanei au
fost influentate de portaltoi.

Keywords: tree species, temperature, the growth of shoots
ABSTRACT

The growth rate of shoots depends on the variety, the climate conditions, the amount of
water in the soil and the supply of nutrients. In the early years of planting the apricot has a rapid
growth rate, forming shoots of 60-120 cm and numerous early shoots. The determinations
regarding the growth of the annual shoots, made in a group of nine varieties with different baking
epochs, revealed values at the end of August ranging from 81.7cm in the Monica variety on the
Adaptable rootstock and 104.5cm to the Filip variety on the rootstock MC 5 followed by 104.8 cm
NJC 105 and Catherine 101.4 cm on MC 5 rootstock. Biometric measurements of trees on peach
and apricot varieties are the main parameters for appreciating tree growth. From the research
results it was found that there are differences between varieties. If tree growth in diameter was less
influenced by rootstock, crown height and crown diameter were influenced by rootstocks.
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INTRODUCTION

Climate conditions influence fruit tree culture by the effect of temperature,
light, precipitation, relative air humidity throughout a calendar year. Particularly
spring phenophase are sensitive to the temperature factor, which implies that their
long-term analysis can provide information on temperature changes during winter
and spring, and with regard to autumn phenophases they show that they tend to be
much more difficult to define, and also under the influence of meteorological events
such as isolated frosts or strong winds. Increasing the temperature caused by the
greenhouse effect is manifested by diurnal and annual changes and even during
the same day, which can cause phenological changes in plants (Chmielewski et al.,
2004). In the evolution of various phenophases of growth and fructification, the
observations made point out that besides the genetic determinant of the variety, a
different influence from year to year, climatic conditions (Cosmulescu Sina, Baciu A,
2002; 2008). The changes expected in the climate regime in Romania fall within the
global context, but with particularities specific to the geographic region in which it is
located. Compared with the northwestern part of Europe, for example, where
warming is most expected in winter, for Romania, heating is expected to be more
pronounced during the summer (Sunley R. J., et al.,, 2006). During the juvenile
period the interval that is sufficient for the tree to not suffer is between 10-20
branches per tree. As trees grow, their number may increase, recommending that
40% of the branches be vegetative (Mitrea Rodi, Tudosie Elena, 2011).

MATERIAL AND METHOD

The study was conducted at R&DSPCS Dabuleni in 2017, including peach
and apricot species. Experiences were bifactorial:
Peach
Factorul A- Variety: Florin, Purpuriu, Creola, Liana, Anemona, Monica,
Catherine, NJC105, Filip
- Factorul B -; Rootstock
b 1 - Adaptabil
b2 - MC 5

- Apricot
- Factorul A- Variety: Euxin, Tudor, Danubiu, Orizont, Fortuna
- Factorul B - Rootstock:
b 1 - Mirobolan Dwarf;
b 2- Cais Apricor
Measurements of biometric determinations for apricot and peach varieties were

performed on vegetation phases from May to the end of September. The plantation
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Is in year V. The applied technology is that of R&DSPCS Dabuleni for fruit trees.
The experiments were placed in randomized blocks in 4 repetitions. The planting
distance is 4 and the free flat crown shape.

RESULTS AND DISCUSIONS

The growth rate of shoots depends on the variety, the climate conditions, the
amount of water in the soil and the supply of nutrients. The determinations
regarding the growth of the annual shoots, made in a group of nine varieties with
different baking epochs, revealed values at the end of August ranging from 81.7cm
in the Monica variety on the Adaptable rootstock and 104.5 cm to the Filip variety
on the rootstock MC 5 followed by 104.8 cm NJC 105 and Catherine 101.4 cm on
the MC 5 rootstock (Table 1).

Table 1
The dynamics of the growth at peach varieties
Species Variety Rootstock Date: Date: Date: Date:
30 May 28 June 26 July 28 August

Florin Adaptabil 44.8 62.7 75.3 98.7
MC 5 38.0 47.6 65.0 82.9

PurpUIiU Adaptabil 48.8 60.2 73.5 88.8
MC 5 36.9 53.8 72.1 90.7

Creola Adaptabil 40.5 63.3 74.9 84.3
MC 5 50.7 67.4 83.1 94.5

Liana Adaptabil 30.5 51.7 73.7 92.8
MC 5 41.9 51.3 73.8 91.7

Peach Anemona Adaptabil 33.8 47.7 69.2 92.3
MC 5 42.6 56.7 77.6 100

Monica Adaptabil 35.8 52.9 72.9 81.7
MC 5 45.9 62.7 81.7 92.3

Catherine Adaptabil 40.1 61.3 82.7 95.8
MC 5 50.7 70.5 83.6 101.4

Adaptabil 35.7 54.3 66.7 85.9
NJC 105 MC 5 41.5 64.8 82.3 104.8
Filip Adaptabil 447 61.1 78.7 98.5
MC 5 33.8 45.5 70.1 104.5

Representing graphically the average tree length on August 28 (Figure 1) it
can be noticed that besides the Florin and Liana variety that showed higher annual
growths on the Adaptable rootstock, all other varieties showed higher values on the
rootstock MC5 .
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Figure 1. Average tree leek length in August 2017 for the peach varieties
studied

Measurements on the growth rate of shoots in apricot varieties were carried
out in vegetation phases from May to the end of September. The growth rate of
shoots depends on the variety, the climate conditions, the amount of water in the
soil and the supply of nutrients. In the early years of planting the apricot has a rapid
growth rate, forming shoots of 60-120 cm and numerous early shoots. The growth
dynamics of the annual shoots, made in a group of 5 varieties with different baking
epochs, revealed values at the end of August ranging from 78.2 cm in the Fortuna
variety on the Mirobolan Dwarf rootstock and 100.3 cm in the Danubiu variety on
the Mirobolan Dwarf rootstock (Table 2). The highest values were determined for
varieties: Euxin grafted on Mirobolan Dwarf (102.7 cm), Danubius grafted on
Mirobolan Dwarf (100.3 cm) and Fortuna grafted on Cais Apricot (96.1 cm). The
growth rate has been intense throughout the period, regardless of the rootstock
used. Representing the average tree length on August 28, it can be observed that
the Orizont and Fortuna varieties exhibited higher annual growths on Cais Apricot
rootstock and the other varieties: Euxin, Tudor and Danubiu showed higher values
on the Mirobolan Dwarf rootstock (Figure 2). Biometric measurements of trees on
peach and apricot varieties are the main parameters for appreciating tree growth.
From the research results it was found that there are differences between varieties.
If tree growth in diameter was less influenced by rootstock, crown height and crown
diameter were influenced by rootstocks. The diameter of the tree crown indicates
the extent to which the planting distances used correspond to the biological
particularities of the varieties and the need for effective land use. The highest
values of tree trunk diameters were determined for Creole varieties (6 mm on
rootstock MC5), Monica (6.22 mm on rootstock MC5) and Catherine (5.23 mm on
MCS5 rootstock).
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Table 2
The dynamics of the growth at apricot varieties
Species Variety Rootstock Date: Date: Date: Date:
30 May 28 June 26 July 28 August
_ Mirobolan 43.7 62.3 86.9 102.7
Euxin dwarf
Cais Apricor 40.5 59.9 82.4 99.7
Mirobolan 35.1 50.2 70.7 90.3
Tudor dwarf
Cais Apricor 29.5 48.9 70.5 88..6
. | Mirobolan 34.5 57.9 78.9 100.3
Apricot | Danubiu dwarf
Cais Apricor 40.3 56.9 77.2 92.5
_ Mirobolan 25.5 44.2 65.9 85.6
Orizont dwarf
Cais Apricor 33.8 50.5 67.7 89.5
Mirobolan 225 40.3 58.9 78.2
Fortuna | dwarf
Cais Apricor 39.3 57.6 77.9 96.1
_'g 120
:5;; 100
£ so
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Figure 2. Average tree leek length in August 2017

In this respect measurements were made on the trees and substrates of all
trees, on the following variants. The distance between the rows (4m) and the row of
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3 (m) is large enough and allows any work on the ground and plant. The height of
the tree crown, although limited annually, has reached values of up to 220 cm in the
Anemona graft grafted on Adaptable rootstock or even 225 cm in the Purpuriu
variety grafted on MC5 (Table 4). The values of the diameter of the crown per row
and the one between the rows correlate, at large values of the diameter of the
crown per row correspond to higher values of the crown diameter between the
rows. The highest values were determined for the varieties: Florin (2.78 m-2.21 m),
Anemona (2.50 m-2.73 m), Catherine (2.55 m-2.70 m) and NJC 105 , 44 m-2.42 m)
all grafted onto the MC5 rootstock. Between the two determinations a polynomial
correlation was found with a significant correlation factor, the values of the crown
diameter between the rows increase with the increase of the diameter values per
row (Figure 3).

Table 3
Biometrical determination at peach species
Species Variety Rootstock Date: Date: Date: Date:
30 May 28 June 26 July 28 August

Florin Adaptabil 4.65 200 1.35 1.87

MC 5 5.01 195 2.78 2.21

PurpuriL Adaptabil 4.45 205 1.95 1.78

MC 5 4.01 225 2.30 2.42

Creola Adaptabil 4.05 212 2.35 2.35

MC 5 6.00 183 2.43 2.63

. Adaptabil 5.05 198 1.54 1.92
Liana

MC 5 3.15 191 2.35 1.96

Anermona Adaptabil 4.67 220 2.25 2.00

MC 5 3.39 205 2.50 2.73

Peach Voni Adaptabil 4.78 211 1.34 2.25

onica MC 5 6.22 215 215 2.42

Catherine Adaptabil 4.85 220 2.41 2.25

MC 5 5.23 210 2.55 2.70

Adaptabil 4.46 178 2.52 1.86

NJC 105 MC 5 4.45 192 3.44 2.42

Filip Adaptabil 5.25 206 2.18 2.25

MC 5 3.72 209 2.25 2.35
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Figure 3. Correlation between crown diameter per row and crown
diameter between rows

In tree species the height of the tree crown reached values of up to 220 cm in
the Tudor variety on Cais Apricor rootstock and 188 cm in the Danubiu variety
(Table 4). The diameter of the tree crown indicates the extent to which planting
distances are used appropriately. Measurements were made on the trees and
substrates of all trees, on the following variants. The distance between rows (4m)
and 3 (m) per row is optimal for any soil and plant work. Following the
determinations it was found that the highest value of the crown diameter was
obtained in the Fortuna variety -2.40 m and 2.20 m respectively, and the lowest
value for the Euxin variety, 1.41 m respectively 1.65 m.

Table 4
Biometrical determinations at apricot varieties
Species Variety Rootstock Date: Date: Date: Date:
30 May 28 June 26 July 28 August
Euxin Mirobolan dwarf 4.41 192 141 1.65
Cais Apricor 3.15 200 2.20 2.10
Tudor Mirobolan dwarf 3.82 192 2.15 2.25
Cais Apricor 2.78 210 1.55 1.95
. Mirobolan dwarf 3.25 205 2.00 2.10
. Danubiu - -
Apricot Cais Apricor 4.65 188 2.20 2.30
. Mirobolan dwarf 4.22 2.05 2.22 2.05
Orizont . -
Cais Apricor 5.21 220 2.00 2.30
Mirobolan dwarf 4.05 193 2.40 2.20
Fortuna . -
Cais Apricor 4.92 175 2.20 2.35
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CONCLUSIONS

1. The highest values of tree trunk diameters were determined for Creole
varieties (6 mm on rootstock MC5), Monica (6.22 mm on rootstock
MC5) and Catherine (5.23 mm on MC5 rootstock).

2. The height of the tree crown, although limited every year, has reached
values of up to 220 cm in the Anemona variety grafted on Adaptable
rootstock or even 225 cm in Purpuriu variety grafted on MC5.

3. The crown diameter values in row and row row correlate, at large
crown diameter values per row correspond to larger values of crown
diameter between rows. The highest values were determined for Florin
(2.78m-2.21m), Anemona (2.50m-2.73m), Catherine (2.55 m- 2.70 m)
and NJC 105 (3.44 m-2, 42 m) all grafted onto the MC5 rootstock.
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DINAMICA UNOR PROCESE FIZIOLOGICE LA SOIUL DE VITA DE VIE
RIESLING ITALIAN CULTIVAT PE SOLURILE NISIPOASE

THE DYNAMICS OF SOME PHYSIOLOGICAL PROCESSES IN THE
RIESLING ITALIAN VINE VARIETY CULTIVATED ON THE SANDY SOILS

PARASCHIV Alina-Nicoleta, RATOI lulian, CROITORU Mihaela
Cuvinte cheie: fotosinteza, transpiratie, Riesling italian, clima
REZUMAT

In perioada de vegetatie a anului 2017 au fost efectuate cercetéri privind comportarea
fiziologica a soiului de vitd de vie Riesling italian cultivat pe solurile nisipoase din sudul Olteniei.
S-a urmarit influenta conditiilor climatice deosebite ale acestui an asupra proceselor fiziologice de
fotosinteza gi transpiratie foliara, in functie de metoda de intretinere a solului si regimul de irigare
utilizat. Cele mai bune conditii pentru cresterea intensitatii fotosintezei au fost create de ogorul
negru sau prin erbicidare totalda (minimum tilage). Irigarea prin picurare a influentat cresterea
intensitétii transpiratiei foliare, cele mai mari valori (in medie 4,52 mmol H,O/m?/s) fiind inregistrate
la plantele din varianta minimum tilage.

Keywords: photosynthesis, transpiration, Riesling italian, climate
ABSTRACT

During the vegetation period of 2017 year research was carried out on the physiological
behavior of the Riesling italian grapevine variety cultivated on the sandy soils of southern Oltenia.
The influence of the special climatic conditions of this year on the physiological processes of
photosynthesis and foliar transpiration was monitored, depending on the method of soil
maintenance and the irrigation regime used. The best conditions for increasing the intensity of
photosynthesis were created by black field or by total herbicidation (minimum tilage). Drip irrigation
has influenced the increase of foliar transpiration intensity, the highest values (in average 4.52
mmol H,0/m?/s) beeing recorded at plants of the minimum tilage variant.

INTRODUCTION

Grapevines are photosynthetic characterized by the realization of the C3
photosynthetic type. According to the literature, net grapevines photosynthesis
shows an average of 11.6 pmol CO,/m?%s (Gucci R. et al., 1990). The daily
dynamics of photosynthesis generally presents a maximum in the middle of the
day, but under heat and water stress there is noticed a decrease in the intensity of
this process caused by the partial closure of stomata at noon (Downton J.W.S. et
al., 1987). Photosynthesis at grapevines is influenced by a multitude of factors, a
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particular importance having the light intensity, temperature, carbon dioxide
concentration, water supply and minerals, etc. (Nicolae I., 2010). The optimum
temperature for the photosynthesis process varies between 25 °C and 35 °C. The
intensity of photosynthesis decreases to temperatures below the optimum value,
reaching zero at 10 °C, and at 45 °C the intensity of this process decreases by 50%
(Mullins M.G. et al., 1994). Photosynthesis of the grapevine may also be influenced
by technological factors. Maintaining the soil as a black field or by total
herbicidation causes a greater intensification of photosynthesis than long grassing
maintenance (Irimia L., 2012). Transpiration at the grapevine oscillates during the
day depending on the solar radiation, temperature, light and atmospheric humidity.
The minimum level is recorded during the night when the stomata are closed. With
sunrise and rising temperature values, transpiration gradually intensifies, reaching
maximum value at midday hours (Irimia L., 2012). The highest values of
transpiration are recorded in drought conditions, when the atmosphere exhibits a
strong dehydrating force on the leaves. At Murfatlar, in conditions of arid climate,
with 241 mm annual rainfall, the transpiration of the varieties Riesling italian and
Feteasca alba is 2.75 times more intense than at Blaj, where annual rainfall is 336
mm (Georgescu Magdalena et al., 1991). During the vegetation period, the intensity
of foliar transpiration decreases continuously, from spring to autumn, with different
rhythms depending on climatic conditions, phenophase and variety. During (1987),
guoted by Burzo in 2014, found that the drought-tolerant Riesling italian variety has
a high elasticity of leaves tissue. Leaves lose their turgidness only after they have
loss a large amount of water, which prevents the decrease of production in the
early stages of the wilting process. After repeated water stress, this variety
performs an osmotic adjustment, by the accumulation of osmotically active
substances that maintain cell turgidity. Under these conditions, low leaf
conductibility is correlated with low conductibility of stomata. Under the pedo-
climatic conditions of 2017, the research carried out at RDSPCS Dabuleni followed
the physiological behavior of the grapevine variety Riesling italian, to which the
fertilization and various soil maintenance methods were applied, in order to
establish the variant with the highest photosynthetic capacity, in different phases of
vegetation.

MATERIAL AND METHOD

The research was carried out at RDSPCS Dabuleni, in a young grapevine
plantation (established in 2013), on the Riesling italian variety. Planting distance:
2.2 /1.2 m. The experience was bifactorial, placed in strips, with the surface of the
experimental plot of 0.14 ha.
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The experimental factors studied were:

A. Irrigation regime:

a; - non-irrigated;

a, - drip irrigation.

B. Soil Maintenance Method:

b, - Black field (autumn plowing, spring plowing, 5 mechanical holes per
interval, 3 hand holes per row, fertilization with N, P, K at optimal dose: 66 33 33).

b, - Partial mulching on the interval with mulch of marc (the marc is spreading
on the interval with a layer thickness of 10 cm, post-emergence herbicidation in two
phases, fertilization with N, P, K at a reduced dose of 50%: 33 16 16 ).

bs; - Total mulching with vegetal debris (straw or other vegetal remnants are
spread over the interval and on the row, with a layer thickness of 10 cm, fertilization
with N, P, K at the optimal dose: 66 33 33).

b, - Minimum tillage (autumn plowing, deep mechanical holes in spring, total
post-emergence herbicidation 2-3 times, fertilization with N, P, K at optimal dose:
66 33 33).

During the vegetation period, determinations were made with the LC Pro+
Portable Photosynthesis Device, on the diurnal variation of photosynthesis, foliar
transpiration, temperature at the analyzed leaves level and the amount of active
radiation in the photosynthesis, in three vegetation phenophases. At the same time,
the main climatic elements were registered: temperature, relative air humidity, the
rainfall registered during the vegetation period.

RESULTS AND DISCUSSIONS

The main climatic elements recorded at the RDSPCS Dabuleni weather
station between May and September 2017 are shown in table 1. Year 2017 was a
special year, from a climatic point of view, with monthly average temperatures
higher than the multiannual average (1956-2016). Since June, temperatures of over
35 °C have been recorded, with the maximum air temperature exceeding 40 °C in
all summer months. Extremely drought turned out to be June, with rainfall of 17.4
mm, 4 times less than the June multiannual amount. In July, although the amount
of rainfall was high, most (98 mm) was recorded in a single day, which led to the
drought being set up this month as well. The studied plants were subjected to the
thermo-hydric stress also in August and September due to very high temperatures
and negligible quantitative precipitation, with much lower values compared to the
multiannual precipitation amount. In correlation with the studied factors, the climatic
conditions of this year directly influenced the development of physiological
processes in grapevine plants grown on the sandy soils.
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Table 1
The main climatic elements of the vegetation period of 2017
Year Climatic Element Month
May | June | July | August | September
No. of days with maximum temperatures 12 8 6 4 6
between 25-30 °C
No. of days with maximum temperatures 1 13 16 15 12
2017 | between 30-35 °C
No. of days with maximum temperatures 0 8 6 10 4
above 35 °C
Medium temperature (°C) 17.8 24 24.8 24.8 20.21
Minimum temperature (°C) 47 | 129 | 133 11 6.7
Maximum temperature (°C) 314 | 41.2 | 40.8 40.4 36.9
Precipitation (mm) 78.6 | 17.4 | 120.8 | 28.8 18.2
Relative humidity (%) 77 | 67.05]|65.01 63 66
Multiannual average temperature (1956-2016) 168 | 21.6 | 23.1 224 17.8
Multiannual sum of precipitation (1956-2016) 62.12 | 69.30 | 53.15 | 37.28 47.83

The first determinations were made in the flowering and flower binding
phenophase, at the date of making the determinations the maximum air
temperature reaching 30.2 °C and the relative humidity of the air, which averaged
61%, decreased during the day to the minimum value of 30.2%. Analyzing the daily
variation of the physiological processes studied, there was an increase in their
intensity, reaching the maximum value at 15 o'clock (table 2).

Table 2

The diurnal variation of the physiological processes studied at the Riesling
italian variety in the flowering and flower binding phenophase

Photosynthesis Foliar transpiration
(umol CO,/m?/s) (mmol H,0/m?/s)
Irrigation regime 9 12 15 9 12 15
o'clock | o'clock | o'clock | o'clock | o'clock | o'clock
Non-irrigated 6.12 11.44 16.91 1.73 2.65 4.94
Drip irrigation 5.40 10.41 20 1.43 3.43 7.48

On average, the best conditions for increasing the intensity of photosynthesis
were created by the minimum tillage variant at the non-irrigated plants (13,84 umol
CO,/m?/s), respectively by the vegetal debris mulch, at the irrigated plants (13,28
umol CO,/m?/s), (figure 1). Daily average values of the foliar transpiration were
higher at the irrigated plants, regardless of the soil maintenance method performed,
reaching a maximum of 4.41 mmol H,O/m?/s at the plants from variant with marc

mulch. The minimal foliar transpiration value in this vegetation phenophase was
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recorded at the non-irrigated plants at wich where carried out the works of soil
maintenance specific to the black field (2.34 mmol H,O/m?/s), (figure 1).
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Figure 1. Variation of the physiological processes at the Riesling italian
variety in the flowering and flower binding phenophase

The second determination regarding the physiological activity of the
grapevine plants was made in the intense growth of grape berries on August 2,
period during which the maximum air temperature was 34.9 °C and the relative
humidity has decreased to 27%, (Table 3).

Table 3

The diurnal variation of the physiological processes at the Riesling italian
variety in the intense fruit growth phenophase

Photosynthesis Foliar transpiration
(umol CO,/m?is) (mmol H,0/m?%s)
Irrigation regime 9 12 15 9 12 15
o'clock | o'clock | o'clock | o'clock | o'clock | o'clock
Non-irrigated 2.82 7.08 11.34 1.82 3.22 5.93
Drip irrigation 3.42 5.33 14.22 1.47 3.72 9.68

Correlated with the lack of precipitation, these climatic conditions led to the
installation of atmospheric drought and the accentuation of the phenomenon of
heat, the air temperature at the foliar surface reaching the maximum value of 38.8

°C (at 15 o'clock). Compared to the first phenophase analyzed, the photosynthesis
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process showed a slightly lower intensity with average values ranging from 2.82-
3.42 pymol CO,/m?s at 9 o'clock and 11.34-14.22 pmol CO,/m?s at 15 o'clock.
Instead, foliar transpiration intensified as a response of plants to increased thermal
stress. Foliar transpiration values increased steadily throughout the day, directly
proportional to light intensity and air temperature, with maximum values being
recorded at 15 o'clock at irrigated plants (in average 9.68 mmol H,O/m?/s). In this
vegetation phenophase the highest values of photosynthesis were provided by the
black field under drip irrigation conditions with a daily average value of 10.42 ymol
CO,/m?/s (figure 2).
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Figure 2. Variation of the physiological processes at the Riesling italian
variety in the intense fruit growth phenophase

At non-irrigated plants, the highest rate of photosynthesis was provided by
the vegetable debris mulch (8.56 pmol CO,/m?%s). The stressful action of
environmental factors led to the intensification of foliar transpiration, especially in
the afternoon. Figure 2 shows that irrigation has ensured a better water supply for
both soil and grapevine plants, daily average values of foliar transpiration beeing
slightly higher compared to plants in non-irrigated variants. The most intense
transpiration was registered at irrigated plants from minimum tillage variant, with a
daily average value of 5.42 mmol H,O/m?/s. At the opposite pol, there were the
grapevine plants of the non-irrigated variant, where the soil was maintained with
marc mulch, with a daily average transpiration value of only 1.75 mmol H,O/m?/s.
At the beginning of fruit maturation, a reduction of the intensity of the studied
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physiological processes is observed, compared to the other analyzed
phenophases, due to the fact that most of the leaves have reached senescence.
The determinations were made on September 7, when the maximum air
temperature was 32.5 °C and the relative humidity dropped to 28.2%. At the foliar
surface level the air temperature was 3.3 °C higher, the maximum active radiation
being 1710 pmol/m?s at 15 o'clock. Under these conditions, both the diurnal
maximum values of photosynthesis and foliar transpiration were recorded at 15
o'clock at plants cultivated under irrigation conditions (table 4).

Table 4

The diurnal variation of the physiological processes studied at the Riesling
italian variety at the beginning of fruit maturation

Photosynthesis Foliar transpiration
(umol CO,/m?/s) (mmol H,0/m?/s)
Irrigation regime 9 12 15 9 12 15
o'clock | o'clock | o'clock | o'clock | o'clock | o'clock
Non-irrigated 4.81 4.41 9.50 0.73 2.10 4.07
Drip irrigation 2.63 5.70 10.47 0.88 2.67 6.07
Analyzing the influence of the soil maintenance method on

photosynthesis and foliar transpiration at the Riesling italian variety, are detached
the plants of the minimum tillage variant, drip irrigated, with the highest daily
average values (8.45 pmol CO,/m?/s and 3.88 mmol H,O/m?/s respectively), (figure
3).
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Figure 3. Variation of the physiological processes at the Riesling italian
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The key factor which determines plant productivity in drought conditions is the
efficiency of water use. In this vegetation phenophase the efficiency of water use is
higher at grapevine plants from the variant with composted marc mulch, in non-
irrigated conditions. The daily average of photosynthesis rate at plants in this
variant was 7.45 umol CO,/m?/s and foliar transpiration recorded a daily average of
1.93 mmol H,0/m?/s. Analyzing the average value of photosynthesis in 2017 at the
Riesling italian variety, the best conditions for increasing the intensity of
photosynthesis in the climatic conditions of this year were created by total
herbicidation (minimum tillage) and black field (figure 4). On the whole, irrigation
has positively influenced photosynthetic capacity only at plants from variant with
black field . This is due to the fact that a large number of soil works (autumn
plowing, spring plowing, 5 mechanical holes per interval, 3 hand holes per row,
fertilization with N, P, K at optimal dose: 66 33 33) were carried out in this variant,
which led to the evaporation of a higher amounts of water from soil. The smallest
values of photosynthesis were recorded at the plants from the variant with marc
mulch (averaged 7.89 pmol CO,/m?/s), which is explained by the 50% reduction in
applied chemical fertilizer (N33P16K16). On sandy soils, poor in nutrients, fertilization
IS mandatory to provide the mineral elements necessary for plant metabolism, the
optimal dose increasing the activity of photosynthesis and their production.

Photosynthesis
(pmol CO2/m2/s)

QO-=-MNWPrOO N0 WOOo

Black field Marc mulch Mulch of Minimum tillage
vegetable debris

‘ m Non-irrigated plants ~ m Drip irrigated plants  OAverage ‘

Figure 4. The average value of photosynthesis at the Riesling italian variety in
2017

In terms of foliar transpiration, on average, the highest values were recorded at

plants from the minimum tillage variant, at the opposite pole being the plants from
the marc mulch variant (figure 5).
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Figure 5. The average value of foliar transpiration at the Riesling italian variety
in 2017

Maintaining soil moisture through irrigation has led to a better supply of water to
plants and consequently to intensification of foliar transpiration, compared to plants
from non-irrigated variants. In general, water losses have been efficiently used, but
analyzing the ratio between the number of CO, molecules assimilated by the
photosynthesis process and the number of water molecules removed by
transpiration by the grapevine plants, the best results were recorded at the variants
with black field and marc mulch.

CONCLUSIONS

1. Year 2017 was a very dry year, with rainfall between May and September
below the multiannual sum and very high temperatures, with maximum
values above 40 °C in all summer months.

2. The Riesling italian variety cultivated on the sandy soils of Dabuleni
showed tolerance to the thermohydric stress characteristic of this area.

3. The intensity of photosynthesis was maximal in the flowering and flower
binding phenophase, while foliar transpiration presented maximum values
in intense fruit growth phenophase due to accentuated thermo-hydric
stress.

4. The best conditions for intensifying photosynthesis were created by the
minimun tilage soil maintenance method and the black field.

5. Foliar transpiration recorded maximum values in the minimum tillage
variant.
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6. Drip irrigation led to the intensification of foliar transpiration compared to
plants from non-irrigated variants.

7. Cultivation of the Riesling italian variety with marc mulch, in non-irrigated
regime has efficiently capitalized the lost water through transpiration.
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VARIABILITATEA PRINCIPALELOR CARACTERE CANTITATIVE ALE
CULTIVARULUI DE TOMATE ROMEC 554

THE VARIABILITY OF THE MAIN QUANTITATIVE CHARACTERS OF
THE TOMATO VARIETY ROMEC 554J

PINTILIE loan, DITA Loredana Mirela

Cuvinte cheie: soi, selectie conservativa, indice de forma
REZUMAT

In vederea mentinerii puritatii varietale a cultivarului de tomate Romec 554j, aflat in Selectie
Conservativa la SCDCPN Dabuleni, s-au facut observatii si determinari biometrice asupra unei
probe de sondaj. Variabilitatea micéa a indicelui de forma (IF=9,5%) si mijlocie la inéltimea plantei
(14,4%), a greutétii fructului (19,9%) si a continutului in substantd uscata solubilé (16,8%), pun in
evidenta tipicitatea si uniformitatea cultivarului de tomate Romec 554.

Keywords: variety, conservative selection, shape index
ABSTRACT

In order to preserve the varietal purity of the Romec 554j tomato cultivar, in Conservative
Selection at R&DSPCS Dabuleni, biometric observations and determinations were made on a
sample of survey. The small variability in the shape index (IF = 9.5%) and the mean plant height
(14.4%), fruit weight (19.9%) and soluble dry matter content (16.8%) highlight the typicality and
uniformity of tomato cultivar Romec 554;.

INTRODUCTION

Alongside agro-technical and phyto-sanitary measures that contribute to the
modernization and intensification of vegetable growing, genetics and the
improvement of the vegetable species have an important role, creating new
cultivars, of high agroproductive value, of quality and adapted to the adverse
environmental conditions. It is known that under the same environmental conditions
and applying the same technology, if different cultivation of the same species is
used, different qualitative and quantitative yields are obtained. The cultivar used
has an important rol in making effective use of applied technological factors and
existing environmental conditions. However valuable a variety is, if its multiplication
does not follow strict scientific rules, its qualities such as production capacity and
production quality can not be fully expressed and the original genetic structure of
the cultivar would suffer greatly. In the process of producing seeds of vegetable
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species, environmental or genetic factors can negatively influence the genetic
structure of the cultivar. To remove this shortcoming, the seed production system
must be well-founded scientifically so as to maintain the genetic structure of the
cultivar subject to multiplication in balance. The genetic structure of the cultivar
undergoing the multiplication process can be altered by the conjugated action of
evolution and culture factors such as mutations, gene migration, delayed
segregation, natural selection, and genetic drift. Knowing the causes of the
degradation of the hereditary base of the cultivar cultivar, keeping them in a pure
state involves special, complex works. The main method of maintaining the initial
genetic structure of a cultivar is conservative Selection.

MATERIAL AND METHOD

For the production of seed at tomatoes, conservative selection includes the
following links: Field of choice (CA), Descendant field (CSD), Prebase seed field
(CSPB), Base seed field (CSB), and Certified seed field (CSF). Since 2013
R&DSPCS Dabuleni is the maintainer of the tomato cultivar ROMEC 554j. The
experience was set up by 31 days seedlings, occupying an area of 0.5 ha, of which:
CSD 0.025 ha, CSB 0.025 ha and CSc 0.45 ha. The choice field (CA) is organized
once, when the conservative selection process begins, in the coming years, the
elites are chosen from CSB. The applied selection method is an individual choice
with a single choice for the CA and CSD links, then a mass selection after negative
characters is applied. During the vegetation period observations were made on the
main plant phases (date of emergence, floral buttons, mass flowering, physiological
maturity of the fruit). At sampling age, the sampling probe was taken, 100 plants of
the CSB were randomly taken. Biometric measurements and determinations were
made on plants and fruits: plant height, number of plant shoots, fruit weight, the
height of the fruit, fruit diameter, shape index, pericarp thickness, core size ,the
ratio of the core size to the fruit diametere, the soluble dry substance. Recorded
data has been processed statistically. For each studied character the following
parameters were determined: arithmetic mean, standard deviation (s), variability
coefficient (s%) and variability interval or dispersion degree (k) and the frequency of
individuals included in the variability interval (%).

RESULTS AND DISCUSSIONS

From the analysis of the observations on the passage of the phenophases, in
the pedoclimatic conditions from R&DSPCS Dabuleni, tomato variety for
industrialization Romec 554j requires 126 days to get fruit at physiological maturity.
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In table no. 1 shows the variability of the main quantitative characters of the Romec
554j cultivar.

Table 1
Variability of the main characters of cultivar Romec 554
Current The character analyzed Minimum | Maximum | Mediate S s% | Therange
number value value x~ de
variability
1 Plant height (cm) 42.0 90.0 64.1 9.19 | 14.4 | 54.9-73.3
2 Number of shoots per plant 3 10 6.3 144 | 227 | 4.9-7.7
3 Fruit weight () 37.6 99.1 58.7 11.64 | 199 | 47.1-70.3
4 Height of fruit (cm) 4.2 6.2 5.3 0.44 | 8.3 4.9-5.7
5 Fruit diameter (cm) 3.7 5.8 4.6 0.40 | 8.8 4.2-5.0
6 Form Indicator 0.93 1.40 1.16 0.11 | 9.5 | 1.05-1.27
7 Plumber thickness (mm) 3.0 9.0 6.3 126 | 20.1| 5.0-7.6
8 Soluble dry substance (%) 2.8 7.7 5.3 0.88 | 16.8| 4.4-6.2

The height of the plant shows the average value of 60.7 cm, the amplitude is high,
the minimum value is 42 cm, and the maximum value is 90 cm, the variability is
medium (16.9%). The highest frequency class of individuals (31%) is between 58
cm and 66 cm. The graphical representation of the height of the plant (Graph 1)
show us that we have to deal with a unimodal curve, shifted to the left, to lower
values of the height of the plant. The number of shoots per plant, high variability
(22.7%), the average of the character is 6.3 shoots / plant, the minimum value
being 3 shoots per plant, the maximum value is 10 p- shoots / plant. The class that
includes the largest number of individuals (29%) is class 6.5-7.7 shoots / plant. The
normal distribution curve is shown in Graph 2, being a unimodal, asymmetric curve.

Graphic 2.
Graphic 1. Number of shoots per plant
Plant height 35
35 30
30 .
‘g_-_" 25
25 & 20
s 5
= 20 215
S 15 ®
g 1 i 10
w 10 5
5 o
0 o 5 10 15
0 S0 100
Number of shoots per plant
Plant height (cm)

104




Annals of the Research and Development Station for Plant Culture on Sands Dabuleni,
Volume 21", 2017

The height of the fruit shows the average value of 5.3 cm, the character is small
variability (8.3%). The dispersion of individuals is tightened around the mean
(Graph 3), the curve is unimodal, symmetrical, most of the individuals are grouped
in the range of 4.9-5.7cm. Fruit diameter varies between 3.7cm and 5.8cm, with an
average of 4.6cm. The degree of dispersion is small, most of the individuals are
grouped in the range of 4.2-5.0cm, almost symmetrical around the average (Graph
4).
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The shape index is given by the ratio of fruit height to fruit diameter, with values
between 0.93 and 1.40, with an average of 1.16 and small variability (9.5%). The
highest frequency class of individuals (28%) is between 1.09 and 1.16. The
graphical representation of IF (Graph 5) is a one-dimensional curve, moving to the
right, to larger values, showing the stability of the cultivar in terms of the shape of
the fruit. Fruit weight has an average value of 58.7 grams, with the amplitude of the
character between 37.6g and 99.1g, character variability is medium (19.9%). The
dispersion of individuals around the mean is almost symmetrical (Graph 6), the
normal distribution curve is quite tight, unimodal, between 47.9g and 68.4g are
covered by 63% of the individuals analyzed.
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Graphic 5. Graphic 6.
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The thickness of the pericarp gives the quality and firmness of the fruit.
Characteristic variability is high (20.1%), with large dispersion of individuals, from
3.0 mm to 9.0mm, with an average of 6.3mm. The normal distribution curve (Graph
7) is asymmetric, unimodal, shifted to the right, to higher values of the thickness of
the pericarp. The soluble dry substance shows a large dispersion of individuals,
with values ranging from 2.8% to 7.7%, the average being 5.3%. Variability is
medium (16.8%). The normal distribution curve (Graph 8) is symmetrical, unimodal.

Graphic 7. Graphic 8.
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CONCLUSIONS

1. The tomato cultivar for industrialization Romec 554, under pedoclimatic
conditions from R&DSPCS Dabuleni, needs 125-130 days from the
emergence to the physiological maturity at of the fruit.

2. From the statistical analysis of the sampling sample it results that the
analyzed individuals showed low variability for the fruit height, the fruit
diameter and the IF; medium variability for plant height, fruit weight and SUS
content (%), and high variability for the number of shoots per plant and the
thickness of the pericarp.

3. Tomato cultivar Romec 554 j has medium-sized, firm, transport-resistant and
dry-dry fruit (IF = 1,16) fruit (SUS = 5,3%).
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SOIURI NOI DE VITA DE VIE CU STRUGURI DE MASA ADAPTATE
CONDITIILOR DE PE SOLURILE NISIPOASE

NEW VARIETIES OF VINES WITH TABLE GRAPES ADAPTED ON
SANDY SOILS

RATOI lulian
Cuvinte cheie: vita de vie, temperatura minima, struguri.

REZUMAT

Dezmuguritul soiurilor cu struguri de maséa analizate a avut loc in cursul lunii aprilie, in
prima, a doua sau a treia decada, in functie de conditile climatice ale anului respectiv.
Declansarea dezmuguritului, cel mai timpuriu, s-a inregistrat la soiul Silvania, si cel mai tardiv la
soiul Transilvania. Soiul Prima CI. 1022 desi nu dezmugureste printre primele este primul la care
se declanseazéa fenofaza de péarga, in perioada 24 iunie — 2 iulie, urmat fiind de soiurile Napoca si
Otilia. Fenofaza de parga s-a declansat cel mai tarziu, in perioada 25.07 - 07.08 la soiul Moldova.
Maturarea de consum a strugurilor s-a produs, cel mai timpuriu, la soiul Prima CIl. 1022, in
perioada 20-26 iulie, iar cel la soiul Moldova, in perioada 20 — 29 septembrie. Degsi au prezentat
0 maturare a strugurilor timpurie soiurile Prima Cl. 1022, Napoca si Otilia s-au evidentiat si prin
productia de struguri. Productia medie de struguri realizaté de soiurile Prima Cl. 1022 si Otilia a
fost de 12043 Kg/ha si respectiv 10119 Kg/ha, superioara productiei soiului Victoria (11479 Kg/ha)
iar cea realizatd de soiul Napoca, de 10475 Kg/ha s-a situat in imediata apropiere a soiului
Victoria.

Key words: vins, minimum temperature, grapes.

ABSTRACT

The entrance in vegetation of table grape varieties analyzed took place during the month of
April, in the first, second or third decade, depending on the climatic conditions of that year. The
entery into vegetation the earliest, was recorded at the Silvania variety, tardy at Transilvania
variety. The Prima Cl. 1022 variety entered into vegetation although not among the top is the first
at which operates of ripening in of 24 June-2 Jouley period, followed being varieties Napoca and
Otilia. The ripening stage was the latest during the 25.07-07.08 at Moldova variety. The maturation
of grapes consumption occurred, most early at Prima Cl. 1022 variety, during 20-26 July, at
Moldova variety, 20-29 September. Although he showed early ripening grapes varieties Prima CI.
1022, Napoca and Otilia were highlighted and the production of grapes. Average yield of grape
varieties performed Prima Cl. 1022 and Otilia was 12043 Kg/ha and 10119 Kg/ha, superior
production of Victoria variety (11479 Kg/ha) and the accomplished, variety of 10475 Kg/ha was
located in the vicinity of Victoria variety.
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INTRODUCTION

Improvement of the range of products for all species of plants cultivated is a
priority for agricultural research. To do this, in the vineyard production, it is
necessary to study how more varieties and clones within the ampelographic
collections. Improvement of the current range necessary to lay down and the
introduction in culture those varieties and clones, which quality parameters adapt to
local conditions and especially in the climatic conditions and the ever-changing
(Martin T. et al.,, 1974; Mohammad Ahmad Abdel Majid Bishtawi, Popa A., 2005;
Liliana Rotaru, 2005; Popa Camelia et al., 2009; Cichi Daniela Doloris, et al., 2010;
Dumitru I. et al., 2012; Costescu Adriana et al., 2012; Simeonov lliyan et al., 2016).
In this sense, in the year 2008, the SCDCPN, were Dabuleni laid the groundwork
for the establishment of ampelographic collections with varieties from our country
and from abroad. Ampelographic collection, founded in the year 2010, includes
varieties and clones with table grapes varieties and clones for red wines and white
wines of which most represent new varieties and clones for sandy soils.

MATERIAL AND METHOD

In the current ampelographic collection of R&DSPCS Dabuleni there are 17
varieties with table grapes. Most varieties are autochthonous varieties, entirely new
varieties for our area, (Silvana, Timpuriu de Cluj, Tamina, Somesan, Splendid,
Napoca, Otilia, Prima Cl. 1022, Muscat de Hamburg Cl. 202, Transilvania, Perla de
Zala, Moldova). For a comparison of results we used the variety Victory which is the
most extended in the area of sandy soils in the South-Western Oltenia. The
planting density is 3787 vines/ha, the planting distances are 2.2/1.2 m. The vines
have been affected by frost in the years of 2012, 2015, 2016 and 2017. In these
years, the cutting of the fruit has been made short in 2-3 eyes, since the buds on
top of the snow layer have died out completely and once with them and annual and
multiannual wood. Under these circumstances, we did not provide the specific fruit
load for each variety. In the autumn of 2015, 2-3 strands of each stump were
protected with earth, which could be used for fruit in 2016. In 2014, although the
grapevine did not suffer from negative temperatures, grape production was affected
by the large amount of rainfall, 994 mm annually and 640.7 mm during the
vegetation period, well above the multiannual rainfall average. Observations and
experimental determinations were carried out on the main phases of vegetation that
was blighted, bloomed, ripe, grape maturation and grape production and its quality.
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RESULTS AND DISCUSSIONS

Vine organs resist differently from negative minimum temperatures,
depending on the variety (Table 1). With varieties of table grapes the aperture
resists to -12°C, the winter buds resist to -15,1°C ... -18°C, the annual wood resists
to -18,1°C ... -21°C, and the multiannual wood resists to -21,1°C . In the case of
wine grape varieties, the resistance threshold is -15°C for diaphragm, -18,1°C ... -
21°C for winter buds, -21,1°C ... -24°C for annual wood and -24,1 °C for multiannual
wood.

Table 1

The level of temperatures affecting the organs of vines in Vitis vinifera
(Martin T., 1968 and 1972)

Vines organ Temperature level (°C)
Tables grapes varieties Wine grapes varieties
Diaphragm Under -12°C Under -15°C
Buds winter -15.1°C...-18°C -18.1°C...-21°C
Annual wood -18.1°C...-21°C -21.1°C... -24°C
Multianual wood Over -21.1°C Over -24.1°C

In the 61 years analyzed (period 1956-2016), the organs of the vine were not
affected by the minimum harmful temperatures only in 16 years, respectively 26.2%
(Table 2). Winter buds were at risk of dying in 45 years (73.8%), annual wood was
affected in 21 years (34.4%), and multiannual wood was affected in 19 years
(31.1%). In the first 20 years of this period (1956-1975), the organs of the vine were
not in danger only in 4 years (20%). During the same period, winter buds were at
risk of dying in 16 years (80%), annual woods suffered in 7 years (35%), and
multiannual wood was destroyed in 4 years (20%).

Table 2

Harmful minimum negative temperature for table grape varieties in
South-Westrn Oltenia

Temperature level | 1956-2016 Period | 1956-1975 Period | 1997-2016 Period | 2007-2016 Period
(°c) Number % Number % Number % Number %
of years of years of years of years
Until -15° C 16 26.2 4 20 4 20 2 20
-15,1°C...-30,5°C 45 73.8 16 80 16 80 8 80
-18,1°C...-30,5°C 21 34.4 7 35 8 40 6 60
-21,1°C...-30,5°C 19 31.1 4 20 7 35 5 50
Analized years 61 20 20 10
total
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Over the last 20 years (1997-2016), the situation is relatively similar to the
period 1956-1975, (Table 2). The organs of the vine were not affected in 4 years
(20%), the winter buds were at risk in 16 years (80%), the annual woods suffered
losses in 8 years (40%) and the multiannual woods were affected by 7 years (35%).
The situation for the last 10 years is totally different. Of the 10 years, only in 2 years
(20%) there have been no losses of the organs of the vine. Winter buds were
affected in 8 years (80%), annual woods suffered losses in six years (60%) and
multiannual woods were destroyed in 5 years (50%). The main climatic data for the
period 2012-2016, which we analyzed, were the average monthly temperature, the
minimum temperature and the amount of monthly precipitation (Table 3).

Table 3
Main climatic data from 2012-2016

Climate Anul Luna Avera
element | Il 11 \Y \Y VI VII VIII IX X Xl Xl ge/
Total
Average 2012 | 07 | 66 | 7.1 139 | 17.2 | 233 | 26.8 | 24.3 | 19.9 15.8 6.7 2.3 12.6
temperature | 2013 | -1.1 | 51 | 5.6 14.3 20 215 | 235 | 241 | 178 11.4 8 1 12.6
(OC) 2014 1.9 2 9.9 12.6 16.6 20.7 23.1 23.7 18.3 12 54 1.1 12.3

2015 0.7 2.2 6.8 12.5 19.2 20.5 248 | 243 | 20.1 11.2 8.5 4.1 12.9

2016 -3.1 7.1 8.3 15 16.9 23.6 248 | 243 | 201 10.8 5.4 0.1 12.8

Minimum 2012 | -24.3

absolute 2013 | -13.1

temperature 2014 | -14.1

(c) 2015 | 251
2016 | -23.4
Annual rainfall | 2012 | 65 0 | 04 | 666 | 938 | 324 | 82 | 218 8 306 | 317 | 254 | 3865
(mm) 2013 | 34 | 47 | 464 | 386 | 61 | 1052 | 362 | 308 | 36 502 | 384 | 06 | 4515

2014 42 27.8 62 1238 | 1174 92 125.6 16 165.9 42.8 40 138. 994

2015 46 312 | 526 | 67.2 524 | 134.2 11 484 | 84.8 93.8 87.8 | 26.2 735.1

2016 81 40.2 | 113 60.2 | 1044 | 53.2 316 | 104 | 37.6 1235 | 66.4 | 11.2 733.3

It follows that in all years there have been favorable climatic conditions for the
optimal or near optimal development of the vineyard, but during the active rest, in 4
of the 6 years, the organs of the vine, located above the layer of snow were
destroyed, with temperatures higher than -23.4°C. The degreasing of table grape
varieties took place during the first, second or third decades in April, depending on
the climatic conditions of the year (Table 4). The beginning of the earliest entry into
vegetation was recorded in the Silvana variety, and the most late in the
Transylvania variety. Prima CIl. 1022 variety although it does not develop among
the first, it is the first one to start the ripe, between June 24 and July 2, followed by
the varieties Napoca and Otilia. Ripening phase started at the latest from 25.07 to
07.08 in Moldova variety. The grape consumption of the grapes occurred at the
earliest time in the Prima Cl. 1022 variety, July 20-26, and latest at Moldova variety
at the 20th - 29th September. The average yield of grapes produced by the Prima
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Cl. 1022 and Otilia were 12043 Kg/ha and 10119 Kg/ha, respectively, superior to
the production of the Victoria variety (11479 Kg/ha) and the Napoca variety, of
10475 Kg/ha, was located in the vicinity of the Victoria variety. The sugar content,
although lower in table grape varieties, ranging from 140 to 178 g/l together with
total titratable acidity, with values from 3.3 to 4.8 g/l H,SO,, imparts a balanced
taste to the grapes, pleasant. Although they showed a maturation of early grapes,
the Prima Cl. 1022, Napoca and Otilia were also evidenced by the production of
grapes (Table 5). The largest grape production was made by the Perla de Zala
variety (16104 Kg / ha), superior to the Victoria variety with 4625 Kg/ha. Of the
noble varieties, those that exceeded the Victoria variety were Otilia, with 640 Kg/ha,
Muscat of Hamburg CI. 202, with 580 Kg/ha and Prima CIl. 1022, with 564 Kg/ha.
The other varieties produced lower yields than the Victoria variety, ranging from
1004 Kg/ha to 5675 Kg/ha. The size of the grape production revealed Moldova
variety, with 12688 Kg/ha. This is also important because it provides fresh grapes
at the beginning of October.

Table 4

The main phenological observations of some vine varieties with table
grapes (2012-2016)

The variety Entry into vegetative Ripe Grapes
-Begining- matuartion
Victoria 14 - 27.04 11 - 25.07 12 -15.08
Silvana 01.04 -24.04 04 - 25.07 09 - 19.08
Timpuriu de Cluj 02. - 26.04 04 - 22.07 07 - 14.08
Tamina 02 - 23.04 07 - 28.07 15-24.08
Somesan 10 - 26.04 30.06 -19.07 05-14.08
Splendid 05 - 26.04 12 - 23.07 03 -22.08
Napoca 05 -25.04 26.06 - 12.07 29.07 - 09.08
Otilia 03 -23.04 28.06 - 12.07 29.07 -12.08
Prima CI. 1022 14 - 26.04 24.06 - 02.07 20 - 26.07
Muscat de Hamburg ClI. 202 14 - 25.04 17 - 29.07 28.08 - 19.09
Transilvania 15-27.04 14 - 25.07 14 - 25.08
Perla de Zala 14 - 24.04 03 - 22.07 01-15.08
Moldova 12 -27.04 25.07 - 07.08 20 -29.09

The largest grape production was made by the Perla de Zala variety (16104
Kg / ha), superior to the Victoria variety with 4625 Kg/ha. Of the noble varieties,
those that exceeded the Victoria variety were Otilia, with 640 Kg/ha, Muscat of
Hamburg CI. 202, with 580 Kg/ha and Prima Cl. 1022, with 564 Kg/ha. The other
varieties produced lower yields than the Victoria variety, ranging from 1004 Kg/ha
to 5675 Kg/ha. The size of the grape production revealed Moldova variety, with
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12688 Kg/ha. This is also important because it provides fresh grapes at the
beginning of October.

Table 5

Grape production and its quality in some grape varieties made on sandy
soils in southern Oltenia (average 2012-2016)

The variety Grapes Different Weight of | Total sugar | Total titrable
production | comparative | 100 grape content acidity
Kg/ha th‘f/;/riic;&“a g g/ g/l H,S0,
Kg/ha

Victoria 11479 Martor 688 154 3.7
Silvana 8587 -2892 290 162 4.8
Timpuriu de Cluj 8685 -2794 246 156 4
Tamina 5804 -5675 564 156 3.3
Somesan 8560 -2919 354 158 3.7
Splendid 8308 -3171 702 168 4.2
Napoca 10475 -1004 528 152 34
Otilia 12119 640 278 166 4.2
Prima CI. 1022 12043 564 393 140 4
Muscat de Hamburg 10899 580 442 178 4.6
Cl. 202

Transilvania 8049 -3430 610 158 4.7
Perla de Zala 16104 4625 248 165 4.8
Moldova 12688 1209 522 164 4.5

CONCLUSIONS

1. The probability of the vineyards being affected by negative minimum
temperatures increased between 2007 and 2016 compared to the
average of the period 1956-2016, from 73.8% to 80%, for the buds,
from 34.4 % to 60% for annual wood (fruit rods) and from 31.1% to
50% for multiannual wood.

2. In all the years 2012-2016, there were favorable climatic conditions for
the optimal or near optimal development of the vineyard, but during the
active rest period, in four of the six years, the organs of the vine,
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located above the layer of snow were destroyed, with temperatures
higher than -23.4°C.

3. The entry of buds into vegetation of the buds occurred during April, in
the first, second or third decades, depending on the climatic conditions
of that year. The earliest, was recorded in the Silvana variety, and the
most late in the Transilvania variety.

4. Prima Cl. 1022 variety although it does not develop among the first, it is
the first one to start the phenophase of the ripe, between June 24 and
July 2, followed by the varieties Napoca and Otilia. The phase of ripe
started at the latest from 25.07 to 07.08 at Moldova variety.

5. The maturation of the grapes occurred at the earliest time in the Prima
Cl. 1022 variety, in July 20-26, and the latest at Moldova variety,
between 20th - 29th September.

6. Although they showed a maturation of early grapes, the Prima CI.
1022, Napoca and Otilia were also evidenced by the production of
grapes.

7. The average yield of grapes produced by the Prima Cl. 1022 and Otilia
were 12043 Kg/ha and 10119 Kg/ha, respectively, superior to the
production of the Victoria variety (11479 Kg/ha) and the Napoca
variety, of 10475 Kg / ha, was located in the vicinity of the Victoria
variety.
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