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EFFECT OF THE MAIN CYTOKININS ON ANDROGENESIS OF 
WHITE CABBAGE (BRASSICA OLERACEA L. var. CAPITATA) 

ANTHERS CULTIVATED “IN VITRO” 

T.O. Cristea1 , A.G. Iosob1, C. Brezeanu1, P.M. Brezeanu1, D. Avasiloaiei1, A. Bute1 

1Vegetable Research and Development Station Bac u, Calea Bârladului, no. 220 

ABSTRACT

The aim of the present research work was the screening of the effect of the main 
cytokinin (BAP, kinetin or zeatin) in different concentrations and combinations with 
the auxin NAA on androgenesis of white cabbage anthers cultivated in vitro. The 
results obtained are regarded as an intermediary stage for the development of a 
reproducible protocol for in vitro regeneration of plant from anther culture.  
Thus, for the determination of the influence of plant growth regulators formula over 
the callus induction and plant regeneration from anthers cultivated in vitro in the 
present study the authors undergo a screening of the three most frequently utilized 
cytokinins (BAP, kinetin and zeatin) in different concentration and combination with 
the auxin NAA. The results obtained, indicated that the best morphogenetic reaction 
is obtained on variant with BAP as the main growth regulator.   

Keywords

INTRODUCTION 

Brassica

B. oleracea 

 Brassica in vitro 

in 
vitro Brassica B. napus B oleracea  B. 
campestris  B. juncea  B. carinata  B. nigra.
Brassica in vitro
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in vitro. 

in vitro 
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Brassica 

Variant BAP ( M) KIN ( M) ZEATIN ( M) NAA ( M) 
V0 - 
V1 - 
V2 - 
V3 - 
V4 - 
V5 - 
V6 - - 
V7 - 
V8 - 
V9 - 
V10 - 
V11 
V12 
V13 
V14 
V15 

Rooting and acclimatization 

Statistical analysis 

 

RESULTS AND DISCUSSIONS 
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 B. oleracea 

Variant organogenesis embryogenesis callusogenesis 

 % Average no. of 
shoots/exp % Average no. 

of shoots/exp % Average no. of 
shoots/exp 

V0 
V1 
V2 
V3 
V4 
V5 
V6 
V7 
V8 
V9 
V10 
V11 
V12 
V13 
V14 
V15 

The effect of PGRs on the number of anthers that generated callus
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The effect of PGRs on the number of anthers that generated shoots and embryos 

in 

 where small meristematic centers started to appear directly 

CONCLUSIONS 
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IN VITRO MORPHOGENETIC REACTION OF MELISSA 
OFFICINALIS L. 

A.M. Radomir1  and R. Stan1 

1National Research and Development Institute for Biotechnology in Horticulture 
tef ne ti - Arge , România 

*

ABSTRACT 

Lemon balm (Melissa officinalisL.) is a medicinal plant with a long history in 
traditional medicine. Classical propagation of this species is inefficient for 
establishing  a good quality clonal plants. The aim of this work was to elaborate an in 
vitro propagation protocol for M. officinalis using apexes and uninodal fragments as 
explants. The highest multiplication rate (4.7 shoots/explant) was obtained on a MS 
medium supplemented with 3 mg/L BAP. A half strength MS medium supplemented 
with 1 mg/L NAA was the most effective for in vitro rooting of lemon 
balmmicroshoots. Micropropagated plants transferred ex vitro showed normal 
morphology and 95% survival rate during acclimatization. The results obtained 
throughout the in vitro regeneration phases confirm that in vitro tissue culture is an 
efficient method for multiplication of M. officinalis. 

Keywords: 

INTRODUCTION 

Melissa officinalis Lamiaceae

M. officinalis 

in vitro 

 In vitro 
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M. officinalis
in vitro 

MATERIALS AND METHODS 

”In vitro” culture initiationphase 
in vitro
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”In vitro” multiplication phase

”In vitro” rooting phase
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ex vitro

ex vitro



17 

Statistical analysis 

RESULTS AND DISCUSSIONS 

Morphogenetic reaction of explants in the initiation phase of”in vitro” culture  

in vitro

M. officinalis 

M. officinalis in vitro 

Effect of cytokinintype and concentration on ”in vitro”shoot proliferation 
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M. officinalis

M. officinalis

M. officinalis
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M.officinalis

M. officinalis

In vitro M. officinalis

Effect of auxin type and concentration on ”in vitro” rooting of theshoots
in vitro

 

M. officinalis
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in vitro M. officinalis 

M. officinalis 

in vitro
ex vitro

Acclimatization of vitroplants to the"ex vitro" conditions  

in vitro
ex vitro

in vitro

In vitro
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in vitro 

in vitro

In vitro

in vitro
M. officinalis

CONCLUSIONS  
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ASPECTS REGARDING MONITORING OF THE PEST  
TUTA ABSOLUTA (TOMATO LEAF MINER) ON TOMATO 
CROPS UNDER HIGH PLASTIC TUNNELS AND EFFICACY  

OF SOME INSECTICIDES TESTED FOR ITS CONTROL 

S. Hogea1  and M. Costache1 

1 Research and Development Institute for Vegetables and Flower Growing, Vidra, 
Ilfov, România 

ABSTRACT 

Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) is a pest native from South 
America, which was first reported in Romania in 2009 (Satu Mare). Among the 
vegetable species, tomatoes are the main host of the pest, but can also be found on 
potato, black nightshade (Solanumnigrum), eggplant, bell peppers and tobacco.Yield 
losses caused by Tuta absoluta can reach 100%, in the absence of adequate control 
measures.Pheromone traps are a complementary method of this pest control, 
contributing considerably to reducing its population. The experiments were done in 
2020, in the area of influence of R.I.V.F.G. - Vidra, in the first cycle of crop, using the 
hybrids Sahmat F1 and Zadurella F1.The Delta traps with pheromone were placed in 2 
high plastic tunnels with tomatoes, from 2 different locations (Dobreni and V r ti) 
and the number of captured adults and the frequency and intensity of the attack on 
foliage and fruits were periodically recorded, between May and July.The number of 
captured adults on the sticky plate which have 397,75 cm2, ranged in time, between 52 and 
482. Chemical treatments were also applied, at 7 daysintervals, to prevent the spread 
of the pest and limit the damage caused by it. The average yields obtained were 
between 6.950 kg/m2 (farmer 1, Dobreni) and 8.270 kg/m2 (farmer 2, V r ti). 

Keywors: 

INTRODUCTION 

Tuta absoluta 
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POSSIBILITIES OF COMPLEX CONTROL OF PATHOGENS 
AND PEST ON TOMATO CROPS UNDER HIGH PLASTIC 

TUNNELS 

G. ov rel1 , S. . Hogea1, A.E. Cenu 1 and M. Costache1 

1Research and Development Institute for Vegetable and Flower Growing Vidra,  
Vidra, Ilfov County, Romania 

ABSTRACT  

The experiment was carried out in 2020, under high plastic tunnels conditions, 
using the tomato hybrid Prekos F1 and aimed to evaluate the efficacy of different 
combinations of fungicides with insecticides for complex control of pathogens 
Alternaria solani (early blight), Fulvia fulva (leaf mold) and pests Tuta absoluta 
(tomato leaf miner) and Helicoverpa armigera (cotton bollworm). The experimental 
variants were: 1. Cabrio Top 0.2% + Coragen 0.0175%; 2. Cabrio Top 0.2% + Voliam 
Targo 0.08%; 3. Dagonis 0.1% + Coragen 0.0175%; 4. Dagonis 0.1% +                  
Voliam Targo 0.08%; 5. Cidely Top 0.1% + Coragen 0.0175%; 6. Cidely Top 0.1% + 
Voliam Targo 0.08%; 7. Ortiva Top 0.1% + Coragen 0.0175%; 8. Ortiva Top 0.1% + 
Voliam Targo 0.08%; 9. Untreated control. Six foliar treatments were applied at 10-
days intervals. The efficacy of these combinations of fungicides with insecticides was 
assessed according to the degree of attack (%) for Alternaria solani, Fulvia fulva and 
Tuta absoluta or according to the frequency of the attacked fruits (%) for Helicoverpa 
armigera and was between 85.0% and 90.7%. The highest yields were registered in 
variants 1 (Cabrio Top 0.2% + Coragen 0.0175% - 5,535 kg/m2), 3 (Dagonis 0.1% + 
Coragen 0.0175% - 5,440 kg/m2) and 2 (Cabrio Top 0.2% + Voliam Targo 0.08% - 
5,362 kg/m2) as compared to 4,490 kg/m2 in the untreated control variant. The 
differences of yield, obtained in addition to the untreated control variant, were very 
significant in all cases.  

Keywords

INTRODUCTION   

Alternaria solani
Botrytis cinerea Fulvia fulva Erysiphe

Colletotrichum coccodes Phytophthora infestans Tuta 
absoluta Helicoverpa armigera Macrosiphum 
euphorbiae Thrips tabaci
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Tuta absoluta Helicoverpa armigera 

MATERIALS AND METHODS  

Alternaria solani, Fulvia fulva, 
Phytophthora infestans, 
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Alternaria solani, Fulvia fulva, 
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Alternaria solani, Fulvia fulva, 
Leveillula taurica 

Alternaria solani, Botrytis 
cinerea, Fulvia fulva, 
Phytophthora infestans, 
Leveillula taurica 
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armigera 

Tuta absoluta, Helicoverpa 
armigera, Liriomyza 
Tetranychus urticae 
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Alternaria solani, Fulvia fulva, Tuta absoluta
Helicoverpa armigera
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CONCLUSIONS 

Alternaria solani, Fulvia fulva Tuta 
absoluta Helicoverpa armigera

 

Tuta absoluta Fulvia fulva Tuta absoluta



36 

REFERENCES 



37 

 

ACTIVE INGREDIENTS COMBINATIONS FOR PATHOGENS 
AND PESTS CONTROL ON EGGPLANT CROPS IN THE FIELD 

M.A. Buzatu 1 , G. Sbîrciog 2, S. Cristea 3 and M. Costache 2 

1 Engineering and Management of Vegetal and Animal Resources Doctoral School, 
UASVM Bucharest,  59 Marasti Blvd, District 1, Bucharest, Romania. 

2Research and Development Institute for Vegetable and Flower Growing Vidra, 22 
Calea Bucure ti Street, Vidra, Ilfov, Romania. 

3Department of Plant Pathology, University of Agronomic Sciences and Veterinary 
Medicine of Bucharest, 59 Marasti Blvd, District 1, Bucharest, Romania.  

ABSTRACT 

The present study aims to identify combinations of active substances for the 
complex control of pathogens and pests on eggplant crops in the field. The 
experiments were conducted between 2016 - 2017, in field conditions, using the 
variety of eggplant Luiza and the following experimental variants: V 1 - Acrobat MZ 69 
WG 0.2% + Mospilan 20 SG 0.04%; V 2 - Acrobat MZ 69 WG 0.2% + Vertimec 1.8 EC 
0.1%; V 3 - Acrobat MZ 69 WG 0.2% + Laser 240 SC 0.05%; V 4 - Melody Compact 49 
WG 0.2% + Mospilan 20 SG 0.04%; V 5 - Melody Compact 49 WG 0.2% + Vertimec 1.8 
EC 0.1%; V 6 - Melody Compact 49 WG 0.2% + Laser 240 SC 0.05%; V 7 - Ortiva Top 
0.1% + Mospilan 20 SG 0.04%; V 8 - Ortiva Top 0.1% + Vertimec 1.8 EC 0.1%; V 9 - 
Ortiva Top 0.1% + Laser 240 SC 0.05%; V 10 - untreated control. The average efficacy 
of the treatment variants experienced in 2016 and 2017 varied between 83.2% (V4) 
and 85.0% (V8) depending on the combinations of products pathogens and pests 
control. Analyzing the yields obtained (34.6 -44.0 t / ha in 2016 and 33.5 - 43.1 t / ha 
in 2017), compared to the untreated control variant (30.4 t / ha in 2016 and 31.1 t / 
ha in 2017), it is found that the yield differences obtained in addition to the untreated 
control variants were in all cases, very significant. 

Keywords: 

INTRODUCTION 

Solanum melongena

Alternaria porri solani  
Botrytiscinerea Phytophthora parasitica
Leptinotarsa decemlineata Macrosiphum euphorbiae

Tetranych urticae Helicoverpa armigera
Alternaria porri solani
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RESULTS AND DISCUSSIONS 

Alternaria porri solani
Botrytis cinerea Phytophthora parasitica Leptinotarsa 

decemlineata Macrosiphum euphorbiae
Tetranychus urticae

Alternaria porri solani,Botrytis
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Alternaria porri solani,Botrytis
cinerea, Phytophthora parasitica Tetranychus urticae

Alternaria porri solani,Botrytis cinerea,
Phytophthora parasitica Helicoverpa armigera

Alternaria porri . solani Botrytis
cinerea, Phytophthora parasitica, Leptinotarsa decemlineata Macrosiphum euphorbiae

Alternaria porri solani Botrytis
cinerea, Phytophthora parasitica Tetranychus urticae
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CONCLUSIONS 

Alternaria porri solani
Botrytis cinerea, Phytophthora parasitica, Leptinotarsa decemlineata and Macrosiphum 
euphorbiae; 

Alternaria porri solani,Botrytis cinerea, Phytophthora parasitica
Tetranychus urticae

Alternaria porri solani, Botrytis cinerea, Phytophthora parasitica
Helicoverpa armigera;

Phytophthora parasitica
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BREEDING OF NEW PEAR WINTER CULTIVAR 'PANDORA' 
N. Brani te1 and M. Militaru1  

1Research Institute for Fruit Growing Pite ti, Romania 

ABSTRACT 

Psylla and fire blight resistance combined with fruit quality are still 
pearbreeding aims at Research Institute for Fruit Growing (RIFG) Pite ti, Romania. 
The new pear cultivar 'Pandora' was registered in 2019, being released by 
interspecific hybridization between 'Euras' cv. [(PyrusserotinaxOlivier de Serres) x 
Doyenne d'hiver] and 'Tse Li' cv. (P.ussuriensis). The trees are medium vigor, weak 
branching and semi-upright habit being productive and with low tendency to biennial 
bearing. The fruit ripens 10-15 days earlier than 'Euras', at end of September.Fruit 
weight is about 250g, flesh is yellowish white, fine, crisp, juicy, sweetand flavored. 
The skin color changes from green to yellow upon maturity. It is highly resistant to 
fire blight and pear psylla under the standard spraying program. Therefore, this new 
cultivar shows a good potential for commercial fruit growing.  

Keywords Pyrus
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Pyrus

P. communis P. pyrifolia 
P. bretschneideri 

MATERIALS AND METHODS 
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RESULTS AND DISCUSSIONS 
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PHYSICAL AND COMPOSITIONAL CHARACTERISTICS  
OF CHESTNUT FRUITS  

S. Cosmulescu1 , I. Trandafir2, V. Nour1 and M. Botu1 

1Department of Horticulture and Food Science, Faculty of Horticulture, University of 
Craiova, A.I. Cuza 13, 200585 Craiova, Romania 

2 Department of Chemistry, Faculty of Sciences, University of Craiova, Calea Bucure ti 
Street 107, 200529, Craiova, Romania 

ABSTRACT 

The objective of this study was investigationofphysical and compositional fruits 
characteristics of six chestnut cultivars. The fruits belonging to these cultivars were 
subjected to physical and chemical composition determinations, and the obtained 
results were comparatively analysed. It can be noticed that there are significant 
differences between cultivars for all the analysed traits. A high variability was found 
between cultivars in terms of nutrients content. The moisture content of chestnuts 
analysed in this study ranged from 51.63% to 58.42%. The protein content recorded 
values between 5.40 and 7.18% fresh matter. The polyphenols content in cultivars 
taken under analysis was between 1.65 and 19.60 mg GAE/g, which is a very large 
variation range between different cultivars. The obtained values of antioxidant 
activity of chestnuts are high, ranging from 0.73 to 9.90 mg Trolox/g of fresh 
substance, revealing also a wide variation range. Among the individual phenolic 
compounds, elagic and gallic acids were determined in higher amounts. The results of 
this study have shown that chestnut fruits contain significant concentrations of 
primary and secondary metabolites that are known for their positive effects on 
human health. 

Keywords: 
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PRELIMINARY RESULTS REGARDING THE BEHAVIOUR  
OF SOME NEW APRICOT CULTIVARS IN BUCURE TI AREA 

F.  St nic 1, A.C. Butcaru1*, C.A. Mihai1, I.M. Florea1 and D. erban1 

1Faculty of Horticulture, University of Agronomic Sciences and Veterinary Medicine, 
Bd. M r ti, nr. 59, 011464, Bucharest, Romania 

ABSTRACT 

The study presents the behaviour of 28 apricot cultivars planted in 2017 in the 
Experimental Field of the Faculty of Horticulture within the University of Agronomic 
Sciences and Veterinary Medicine of Bucharest. The foreign cultivars grafted on 
Myrobalan 29C, Saint Julien A and GF 677, were planted at 4.5 x 1.5 m and 3.5 x 2.0 m 
for Parallel U and respectively, 3.5 x 2.0 m for Trident canopy. Trees vegetative 
growth was evaluated by analysing the trunk cross section, tree height, fruiting 
branches number and length. First fruit yield was heighted and the productivity index 
was calculated. The results show differences in growth correlated with the canopy, 
cultivars and used rootstocks. Correlations between analysed parameters are 
presented. As a conclusion, the differences between the two canopies, Parallel U and 
Trident, using different types of rootstocks show their influence on the annual 
vegetative growth and on apricot trees productivity. Some preliminary conclusions 
can be drawn regarding the advantages and disadvantages of using the two canopies 
in apricot orchards. 

Key words Armeniaca vulgaris, rootstocks, canopies, correlations. 
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2. Tree productivity
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YIELD AND FRUIT QUALITY OF SOME PLUM CULTIVARS
IN ECOLOGICAL SYSTEM 

M. Butac1 and M. Chivu1 

1Research Institute for Fruit Growing Pite ti, Romania 

ABSTRACT 

The aim of this study was to assess the yield and fruits quality of plum produced 
in ecological system.In 2019-2020 periods the influence of different fertilizers 
(Biohumus, Macys BC 28 and Cifamin BK) on yield and fruits quality at three plum 
cultivars (‘Centenar’, ‘Tita’ and ‘Stanley’) was carried out in a demonstrative plot from 
Research Institute for Fruit Growing Pite ti, Romania. Biohumus was applied to the 
soil in increasing dosesfrom 0.5 l/tree (respectively 415 l/ha), 0.7 l/tree (respectively 
585 l/ha) to 0.9 l / tree (respectively 750 l/ha) in two moments: in spring before the 
start of vegetation and in autumn after the fall of the leaves.Macys BC 28 and Cifamin 
BK fertilizers were applied foliar in doses of 2 l/ha, respectively 1 l/ha, in two 
moments: after flowering and in the young fruit phase.As results of the investigations 
we found that: the highest fruit yield was obtained at ‘Centenar’ (47.36 kg/tree) and 
‘Stanley’ (41.00 kg/tree) cultivars in fertilization variant 3 (Biohumus – 0,9 l/tree, soil 
application + Macys BC 28 – 2 l/ha, foliar application + Cifamin BK – 1 l/ha, foliar 
application);the best results regarding the fruits weight were also obtained in the 3rd 
fertilization variant (Biohumus – 0,9 l/tree, soil application + Macys BC 28 – 2 l/ha, 
foliar application + Cifamin BK – 1 l/ha, foliar application), among the varieties being 
noted the ‘Tita’cv. with an average fruit weight of 59. 14 g; the fruits soluble solid 
content was higher in the case of the fertilized variants than in the unfertilized 
variant and the fruits aciditywas higher in the case of the unfertilized variant than in 
the fertilized variants. 
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The influence of factor A (cultivar) on fruits yield 

The influence of factor B(fertilization variants) on fruits yield 

No. Cultivar Fertilization variant 
V1 V2 V3 V4 Average 

39.20 a 
28.72 c 
32.52 b 

Average 31.82 b 31.96 b 39.58 a 30.55 b 

). 

The influence of factor A (cultivar) on fruitsweight 

The influence of factor B (fertilization variants) on fruitsweight 
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No. Cultivar Fertilization variant 
V1 V2 V3 V4 Average 

39.11 b 
59.14 a 
40.30 b 

Average 45.14 bc 47.23 ab 48.96 a 43.40 c 

 

The influence of factor A (cultivar) on fruitssoluble solids content 

The influence of factor B (fertilization variants) on fruits soluble solids content 

No. Cultivar Fertilization variant 
V1 V2 V3 V4 Average 

13.70 b 
16.15 a 
12.22 c 

Average 14.34 a 14.43 a 14.63 a 12.68 b 

The influence of factor A (cultivar) on content of fruits in malic acid 

The influence of factor B (fertilization variants) on content of fruits in malic acid 
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No. Cultivar Fertilization variant 
V1 V2 V3 V4 Average 

0.36 b 
0.53 a 
0.29 c 

Average 0.39 b 0.36 b 0.37 b 0.47 a 

 

The influence of factor A - cultivar on fruitsfirmness 

The influence of factor B - fertilization variants on fruitsfirmness 

No. Cultivar Fertilization variant 
V1 V2 V3 V4 Average 

60.12 a 
50.61 b 
62.10 a 

Average 60.14 a 57.94 ab 58.37 ab 54.01 b 

r Yield 
(kg/tree) 

Fruit weight 
(g) 

SU (% Brix) Firmness 
(units HPE) 

Malic acid 
(g/100 g 

fresh matter) 
Yield (kg/tree)
Fruit weight (g)
SU (% Brix)
Firmness (units 
HPE)
Malic acid 
(g/100 g fresh 
matter)
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y = -0.3254x + 46.709
R² = 0.1972, r=0.4441, n =34
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EVALUATION OF NEW APPLE CULTIVARS 
GROWN IN ROMANIAN NORTHEASTERN AREA 

M. Corneanu1, S. Sîrbu1 , E. Iurea1, I. Minea 1 and I.E. Golache1 

1Research and Development Station for Fruit Growing Ia i, Romania. 

ABSTRACT 

The paper presents a 2-years study of the valuable characteristics in four 
foreign apple cultivars grown in northeastern Romania, named Moldavia area. The 
phenological stages, quality traits of fruits and some chemical parameters were 
evaluated. Start flowering was determined at April 17th (’Resse’), while end of 
flowering was identified the period April 27th -28th. Period of flowering was 9 to 12 
days as average for studied years 2019-2020. Fruit’s weight have varied between 
120.55 g (’Resse’) and 179.46 g (’Remo’), while fruit’s equatorial diameter have varied 
between 65.82 mm and 74.87 mm at ‘Resse’ and respectively ‘Remo’, but no 
statistically distinct differences registered between all studied apple cultivars. The 
values of the soluble dry solids range between 14.65° Brix (‘Resse’) to 17.05° Brix 
(‘Relinda’), and the total dry solids has recorded values between 17.95% (’Resse’) to 
21.39% (‘Remo’). The studied apple cultivars showed variability but some got 
remarked through large fruit’s size or high level of soluble dry solids. 

INTRODUCTION 

Malus domestica
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GRAPE POMANCE GENERATION FROM GRAPE CULTIVARS 
CULTIVATED IN TÂRNAVE VINEYARDS IN THE 

FRAMEWORK OF THE CLIMATE CHANGE 

L. Tomoiag 1, M.L. Iliescu1, H.S. R coare1, V. Botea1, A. D. Sîrbu1, G. Pu c 1 and V. S. 
Chedea1* 

1Research and Development for Viticulture and Enology Blaj (SCDVV Blaj), Romania,  

ABSTRACT   

Grape pomace is a by-product obtained from the technological processing of grapes 
and represents on average 20% of the total amount of grapes taken for winemaking. 
Due to the medical, food and cosmetic interest in the valorisation of grape pomace, 
the present study presents the percentage of pomace resulting, the yield of must and 
the sugar content of must obtained for 25 grapevine cultivars, hybrids and clones for 
white and red wines, cultivated in the SCDVV Blaj vineyards from Blaj, Cr ciunelu de 
Jos and Ciumbrud. In the climatic conditions of the year 2020 with heavy rains in June 
and cold nights in September, the highest amounts of GP are obtained from the white 
cultivar Hibernal (GP yield33.43% and sugar concentration in must 205 g/L) and 
from the white cultivar Pinot gris 18-5 (GP yield34.09% and sugar concentration in 
must 210 g/L). The lowest percentage of GP was obtained in the case of Pinot gris 34 
Bl clone, (GP yield18.09% and sugar concentration in must 236 g/L). Our data show 
that the harvesting time and the terroir influence the GP yield. 
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Cultivar/Clone/Hybrid Harvesting 
data Location Pressing method

Cultivars 

Blasius 

Ezerfurt 

Furmint 

Hibernal 

Radames 

RozeBlaj 

Rubin 

Selena 

Red cultivars 

Amurg 

Feteasc  Neagr  

Syrah 
Clones 

(white cultivars) 

Feteasc  Alb -29 Bl 

Feteasc  Regal -21 Bl 

Ioardan  9-1 Bl 

Muscat Ottonel-12 Bl 

Muscat Ottonel-12 Bl 

Neuburger-10 Bl 

Pinot gris 11 Bl 

Pinot gris 18-5 

Pinot gris -34Bl 

Riesling italian-3 Bl 

Riesling italian-3 Bl 

Riesling italian 18-15 

Riesling de Rhin 7-2 Bl 

Sauvignon blanc-9 Bl 

Traminer roz-60 Bl 

Regent  
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EVALUATION OF THE AGROBIOLOGICAL AND 
TECHNOLOGICAL POTENTIAL OF SOME VALUABLE HYBRID 

ELITE OBTAINED AT R.D.S.V.O. ODOBE TI 

I. Bosoi1* and M. Pu cal u1 

1Research and Development  Station for  Viticulture and Oenology Odobe ti,  
tefan cel Mare street, no. 61, Odobe ti, Vrancea, Romania

ABSTRACT 

Over time at Research and Development Stationfor Viticulture and Oenology 
Odobe ti, numerous intra- and interspecific sexual hybridizations have been carried 
out, in order to obtain new cultivars, with high productive and qualitative potential, 
with disease tolerances, resistant to stress factors, very well adapted to the climatic 
conditions specific to Vrancea vineyards.Thus, valuable hybrid elites were obtained, 
which represent a permanent source for the selection, approval and promotion of 
new grape cultivars. In order to evaluate the agrobiological and technological 
potential of some valuable hybrid elites, in the period 2016 - 2018, two elites were 
studied: E.H. 10-1-6  and E.H. 6-1-1 . The results obtained from this study showed 
that these hybrid elites have a high productive and qualitative potential, show high 
biological resistance to the main diseases of the vine, and can be proposed for 
approval in order to improve the national assortment, in the context of sustainable 
viticulture. 
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Ampelograpfic characterizationof the hybrid elite 10-1-6
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Ampelograpfic characterization of the hybrid elite 6-1-1

Climatic conditions.



92 

Climate 
parame 
ter 
 / Month 

Average temperature (°C ) The sum of the useful 
temperature degrees (°C) Rainfall (mm) 

Multi 
annual 

2015
/ 

2016 

2016
/ 

2017 

2017
/ 

2018 

Multi 
annual 

2015
/ 

2016 

2016
/ 

2017 

2017
/ 

2018 

 Multi 
annual 

2015
/ 

2016 

2016
/ 

2017 

2017
/ 

2018 

*

The phenological spectrum.

Average 13.IV 68.9 29.V 382,6  06.VIII 1307.6 18.IX  1821.6 157 

Average 11.IV 61.9 27.V 373.2  28.VII 1190.4 04.IX 1675.7 146 

Average 13.IV 70.9 27.V 370.0  30.VIII 1208.7 08.IX   1726.1 149 

Fertility and productivity characteristics.
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The hybrid elite  
Fertile 
shoots 

(%) 

Fertility coefficients  Average 
weight 

grapes (g) 

Productivity indices 

Relative Absolute Relative Absolute 

Behavior at the main diseases of the vine.

The hybrid elite  

Downy mildew 
Plasmopara viticola)

Powdery mildew 
(Uncinula necator)

Gray rot  
(Botrytis cinerea) 

Technological characteristics of grape production.

The hybrid elite 
No. 

bunch/ 
vine 

Weight 
grapes 

(g) 

Weight 
100 berry 

 (g) 

Production grape The juice 

kg/vine kg/ha  Sugars 
g/l 

  Total acidity 
g/l H2SO4 
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ANTHOCYANINS PROFILES OF SOME AUTOCHTONOUS
GRAPEVINE CULTIVARS FOR RED WINES, CULTIVATED 

F. Tutulescu1  and A. Popa1,  
1University of Craiova Horticulture Faculty, 13 A.I. Cuza, Craiova, Romania 

ABSTRACT 

The Dragasani vineyard is one of the most ancient existing in Romania being 
famous for obtaining red and white wines of the highest quality. The present study 
has performed during five years (2005-2009), focusing on the anthocyanin  profiles of 
the autochthonous Novac grapevine cultivar, in comparison with Cabernet Sauvignon 
cultivar which, also provides wines of  high quality. The obtained results put into 
evidence, a special potential and chromatic structure in case of the grapes and wines 
characteristics for these autochthonous cultivars, which are very closed to those 
shown by the Cabernet Sauvignon. For all the cultivars studied, the amounts of 
cationical flavidium within the anthocyanin matter do keep continuously was 
growing, while acidity decreased and glucides was accumulated. However, at some 
moment, these synthesis indices of the cromatical structure’s quality begin to decline. 
Depending of the viticultural year it is the genetical nature of the respective 
anthocyanin pigments to differentiate through the involvements of each of the 3 
categories of pigments (yellow, red or blue). During the wine’s evolution (maturation 
and aging), due to the modification of its cromatical structure, the ratio between the 
yellow and red pigments does confer to the wine a colour nuance which continues to 
increase, significantly improving the wine’s visual attraction. For the autochthonous 
grapevine cultivars for red wines, their antocyanins potential their respective 
qualities do enable us to state that on the basis of  the quality of the raw materials, 
wine types of high qualities could be created, being so endowed that they could bear 
as well an origin denomination. 
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THE INFLUENCE OF CLIMATIC CONDITIONS ON 
OENOLOGICAL PARAMETERS OF SOME WINE CULTIVARS 

FROM DIFFERENT ROMANIAN VINEYARD 

P.A. Onache1 , D.I. Sumedrea1, A. Florea1 and A. T nase1 

1 National Research and Development Institute for Biotechnology in Horticulture 
tef ne ti – Arge , no. 37, Bucharest - Pite ti Street, Arge  County. 117715. Romania 

*

ABSTRACT 

A study concerning the influence of climatic conditions on the oenological 
parameters of wine cultivars was carried out using six wine cultivars under the 
climatic conditions of 2019. Wine samples were taken from tef ne ti–Arge , 
Babadag and Dr g ani viticultural centres. Determination of the oenological 
parameters has been made for the following wine cultivars: Riesling Italian, Feteasc  
Regal , Sauvignon Blanc, Feteasc  Neagr , Merlot and Pinot Noir. The chemical 
parameters were determined using a Mindray BS 200 oenological analyser and the 
statistical analysis of the results was carried out using the Duncan test. A correlation 
was made between the parameters of the six wine cultivars from the three viticultural 
centres, focusing on the correlations between the total polyphenols of wines and their 
antioxidant activity. 
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THE INFLUENCE OF HAIL AND TREATMENTS WITH  
AMINO-ACIDS ON THE FERTILITY AND BIOLOGIC BALANCE 

OF GRAPEVINES 

S. Bani 1,2, A. Sestra 1, I. Olteanu3, A. C lug r1 and C.I. Bunea1  

1 Faculty of Horticulture, Advanced  Horticultural Research Institute of  Transylvania, 
Viticulture and Oenology Department,  University of Agricultural Sciences and 
Veterinary Medicine Cluj-Napoca, 3-5 M n tur Street, Cluj-Napoca, Romania 

2 Crama SERVE, Comuna Ceptura 125 C, Prahova County, ROMANIA 

3 Faculty of Agriculture, University of Agricultural Sciences and Veterinary Medicine 
Cluj-Napoca, 3-5 M n tur Street, Cluj-Napoca Romania 

ABSTRACT 

Climatic accidents increase in frequency due to climatic changes. Hailstorms are 
typically localized events and are known few studies about their effect on grapevine. 
The objective of this study was to examine the vine vegetative balance responses to 
natural hail, registered when shoots were 10-15 cm height. Four grape cultivars (Vitis 
vinifera L.), two for red wine (Feteasc  Neagr , Pinot Noir) and two for white wine 
(Chardonnay, T m ioas  rom neasc ) were studied in Dealu Mare, one of the most 
known vineyards in Romania. Visibly, the extent of the hailstorm damage was great, 
enough to injure or remove about 90% of shoots growth till hail fall. Three 
treatments with Delfan Plus (amino-acids complex) were applied on grapevine 
canopy. Number of shoots/vine and number of fertile shoots/vine were counted and 
biologic balance of grapevine indexes were calculated. Our results indicated that 
natural hail affect significantly the number of fertile shoots. Delfan Plus treatments 
positively influenced the number of shoots and fertile shoots. Delfan Plus treatments 
had little influence on Recovery index, vine Balance indexes and Ensurance 
Coefficient after one single year of study. The capacity of recovery after hail fall, in 
this case, is more influenced by the grape cultivar. The present work is the first 
attempt to enhance our understanding on the vegetative responses of grapevines to 
the use of biostimulants and to natural hail, which is an extreme and complex natural 
phenomenon. 

Keywords: 

INTRODUCTION  



112 

MATERIALS AND METHODS 

Vitis vinifera



113 

RESULTS AND DISCUSSIONS 



114 



115 



116 



117 

Recovery Index Balance Index  Ensurance Coefficient 

Chardonnay 
T mâioas  

româneasc  
Pinot Noir 
Feteasc  
Neagr  
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SELECTION OF AUTOCHTHONOUS SACCHAROMYCES AND 
NON-SACCHAROMYCES YEASTS STRAINS ACCORDING TO 

THEIR EXTRACELLULAR ENZIMATIC ACTIVITY 

E. Br ndu e1 , M. Ion1, C.L. Nedelcu1,  
L. F ciu1 and A. Pantazi1 

1 Research and Development Institute for Viticulture and Enology, Valea 
C lug reasc , Romania 

 

ABSTRACT 

The aim of the present study was to investigate the production of extracellular 
enzymes in a number of twenty six autochtonous Saccharomyces and non-
Saccharomyces strains selected in Dealu Mare region for wine production. The strains 
were screened for the production of extracellular b-glucosidase, esterase, pectinase 
and protease activity by inoculation the yeast strains onto selective media. All 
Saccharomyces tested strains showed at least two enzymatic activities while non-
Saccharomyces strains showed activity at least for one enzyme. The weakest activity 
was recorded in case of -glucosidase. Most of the tested strains exhibit more or less 
intense activity for polygalacturonase/pectinase and protease. This study put into 
evidence the potential of autochtonous and especially of non-Saccharomyces strains 
as source of production of secondary compounds which can play an important role in 
improving the quality of wines.  
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 Saccharomyces 

Saccharomyces 
cerevisiae 

 - 

non-Saccharomyces 
Saccharomyces

Saccharomyces cerevisiae

Saccharomyces 
cerevisiae Saccharomyces 

Debaryomyces castellii, Debaryomyces hansenii, Debaryomyces polymorphus, Kloeckera 
apiculata Hansenula anomala

Saccharomyces cerevisiae.
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Saccharomyces

Figure 1. Strain yeast with intense esterase activity     Figure 2. Strain yeast with intense pretease activity 

Saccharomyces

Candida magnoliae  Debaryomyces chevallieri
Candida utilis

Saccharomyces 
Candida pulcherrima, K. apiculata Pichia anomala  

Saccharomyces Candida Debaryomyces
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Saccharomyces 

Candida lusitaniae 

Candida magnoliae 

Candida magnoliae 

Candida magnoliae 

Candida utilis 

Candida utilis 

Candida sphaerica 

Candida pelliculosa 

Debaryomyces 
chevallieri 

Legend: - no activity; + very low activity; ++ low activity; +++ intense activity; ++++ very intense activity. 

CONCLUSION 

Saccharomyces
Saccharomyces

Saccharomyces
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DETERMINATION OF HEAVY METALS CONCENTRATION IN 
WINE USING INDUCTIVELY COUPLED PLASMA MASS 

SPECTROMETRY (ICP-MS) 

F.D. Bora1 , A. Ciubuc 1, G. T b ranu1, V. Enache1, O. Cioroi1, A. Mur ra u1,  
G.G. Ciocan1and S.N. Noapte 1 

1Research and Development Station for Viticulture and Oenology Bujoru, Gala i, 
Romania 

ABSTRACT 

The determination of metals in different type of wines is of high importance for 
the nutritional, as well as toxic effects of these elements. The main purpose of this 
research is to determine the concentration of Cu, Fe, Mn, Cd, Zn and Pb in wine. The 
analyzed samples were wine samples obtained under micro-vinification conditions 
and from grapevine cultivars for the white wines (Feteasca Alba, Feteasca Regala, 
Babeasca Gri, Sarba) and for the red wines (Merlot, Feteasca Neagr , Cabernet 
Sauvignon). The highest concentrations were obtained in the cultivars of grapevine 
for the red wines (49.86 ± 1.32 g/L Pb) recorded by the Feteasca Neagra cultivar and 
(0.23 ± 0.01 g/L Cd) for the Merlot cultivar. In the case of Cu, Zn, Fe and Mn, the 
highest concentrations were recorded by the vines for white wines (532.48 ± 13.79 

g/L Cu, 1845.23 ± 32.58 g/L Zn, 1654.98 ± 26.68 g/L Fe, 221.32 ± 17.49 g/L Mn) 
in comparison to the cultivars of vines for red wines. The conclusions obtained from 
the analysis of heavy metals in wines through ICP-MS are as follows: grapevine 
cultivars for red wine recorded the highest concentrations of Cd and Pb and the 
grapevine cultivars for white wines recorded the highest concentrations of Cu, Zn, Fe 
and Mn.Wine samples do not have a metal ion concentration higher than the 
maximum concentration allowed by law.The storage temperature does not affect the 
concentration of heavy metals, dry wine has a higher concentration of heavy metals in 
its composition. 
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Cultivar Year Storage 
Temp 

Cu 
μg/l 

Fe 
μg/l 

Mn 
μg/l 

Maximum permitted limit 1 mg/l - - 
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Cultivar Year Storage 
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BEHAVIOR OF SOME GRAPEVINE CULTIVARS FROM 
MURFATLAR VINEYARD IN THE SPECIAL CLIMATIC 

CONDITIONS OF THE WINE YEAR 2019-2020

I. Dina1 ,  A. Ranca1, A. T nase1 and S.A. Ene1 

1Research and Development Station for Viticulture and Oenology Murfatlar, Calea 
Bucure ti, nr. 2, 905100, Murfatlar, Constan a, Romania 

ABSTRACT 

The climate changes in Murfatlar vineyard in recent years consist inthe increase 
ofmonthly average temperatures, recorded in both cold and  warm seasons, 
accompanied by an irregular distribution of rainfall during the year, which 
significantly influences the growth of  grapevine, the quality and production of 
grapes.Six representative cultivars were studied, three for white wines: Chardonnay, 
Columna and Muscat Ottonel and three for red wines: Feteasc  Neagr , Mamaia and 
Cabernet Sauvignon. In the last two years (2019-2020) warm winters and very dry 
summers have led to the onset of budburst, almost simultaneously for all the studied 
cultivars,  followed by a very weak growth and development of shoots (2020) and an 
acceleration development of phenophases, mainly berween veraison and ripening. 
Water stress during the vegetative period, a hygroscopicity below 60% between July 
and August and low vegetative apparatus influenced the growth ofthe berries, 
resulting small grapes, and a very low must yield in 2020.Concerning the quality of 
grape production, the studied cultivars achieved more sugar concentrations in 
berries up to 35.8 g/L (in 2019) and 36.0 g/L (in 2020), higher than the values 
obtained in normal years. In the conditions of a pronounced dry climate manifested in 
the two years of study, the productions were below the normal level, especialy in 
2020, achieving much diminished productions for all cultivars, except the Mamaia 
cultivar. The Mamaia cultivar had a positive reaction, registering an  increase of 
production, that exceeded the multiannual value by 20% in 2020 andby 10% in 2019, 
the concentration of sugars in the must being above the average value obtained in 
normal years, exceeding by 3% and 9%, respectively, the multiannual average. 
Statistical calculations were done using SPSS Statistics 17.0, using mainly the Duncan 
test for a degree of significance of 5%. 
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OENOLOGICAL CHARACTERIZATION OF SOME YEAST 
STRAINS ISOLATED FROM THE IA I VINEYARD ROMANIA 

A. Nechita1, V.R. Filimon1*, R.Pa a1, D. Damian1, G.Zaldea1, R.Filimon1 and M. Zai 1 

1Research and Development Station for Viticulture and Oenology Ia i, 48 Mihail 
Sadoveanu Alley, Ia i, Romania 

ABSTRACT 

This study investigated the oenological potential of indigenousSaccharomyces 
and non-Saccharomyces yeasts isolated from different stages of the natural must 
fermentation process. Screening of extracellular enzymatic activities was performed 
on agarized media in which the following substrates were added: arbutin, cellobiose, 
Tween 80, tributyrin, casein and citrus pectin, to highlight the activity of enzymes: ß-
glucosidase, esterase, lipase, protease and pectinase. Among the 30 Saccharomyces 
cerevisae strains tested, 37% showed very low -glucosidase activity, 100% showed 
esterase activity, 40% lipase activity, 90% protease activity and 53% pectinase 
activity.The non-Saccharomyces strain tested showed -glucosidase, esteraseand 
protease activity. Tolerance to ethanol was assessed in YPD medium with ethanol 
concentrations of 5, 10 and 15% (v/v) by yeast culture development index.At 15% 
ethanol, development of all tested strains were inhibited. In the case of SO2 tolerance, 
decrease in strains development was inversely correlated with the increase in 
potassium metabisulphite concentration, up to 200 mg/L. Only four Saccharomyces 
strains showed specific oenological characteristics and were selected to be tested in 
mixed and/or sequential cultures to obtain wines with improved sensory features. 
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INFLUENCE OF CLIMATE FACTORS ON YIELD  
AND QUALITY OF SOME VINE CULTIVARS  

FROM THE TEF NE TI CENTER 

A. Badulescu1 , D.I. Sumedrea1, A. Florea1, A. Onache1 and  
A. Tanase1 

1National Research and Development Institute for Biotechnology in Horticulture 
tef ne ti – Arge , no. 37 Bucharest - Pite ti Street, Arge  County, 117715, România  

*

Abstract 

The influence of climatic factors on grape yield, fertility indicators of grapes 
(absolute coefficient of fertility, relative coefficient of fertility, absolute productivity 
indices, relative productivity indices), but also sugar and total acidity content in three 
cultivars of 'Feteasc ' ('Feteasc  Alb ', 'Feteasc  Neagr ' and 'Feteasc  Regal ', 
respectively) was evaluated during 2016-2020 2016 period at the experimental field 
of National Research and Development Institute for Biotechnology in Horticulture 

tef ne ti. The highest grape yield were recorded in 2018 to all three Cultivars 
analysed (20,33 t/ha 'Feteasc  Alb ', 19,44 t/ha 'Feteasc  Neagr ' and 19t/ha 
'Feteasc  Regal ', respectively), while the lowest values were measured in 2016 at all 
cultivars. Highest sugar content was measured in 2019 and 2020, and lowest in 2017, 
2016, respectively. The highest acid content was recorded  in 2017 and 2016 (4,64 
g/l, 4,65 g/l, respectively) as a result of heavy rainfall during the growing season, 
especially in June and September. Differences between the studied parameters were 
statistically significant. The results of the five years showed that the yield and quality 
of grapes were in direct relation with the weather conditions in certain years of 
experiments. 
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STUDIES REGARDING A VARIETAL ASSORTMENT  
OF POTTED CHRYSANTHEMUM 

M. Cantor1, T. Hitter (Buru)1, Z. Szekely-Varga1 and E. Buta1* 

1University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Department of 
Horticulture and Landscaping, Manastur St., No. 3-5, 400372 Cluj-Napoca, Romania.  

Abstract  

Chrysanthemum is one of the major crops in the word and it is grown for two 
basic ways for cut flowers and potted plants, depending of market demand. In the last 
years the cultivated areas with Chrysanthemum have gained a significant growth. 
Also, due to the progress made in the selection of chrysanthemum, in order to obtain 
valuable varieties grown in pots, knowledge of characteristics morphology has of 
major importance, and the enrichment of the existing assortment in our country is 
the main objective of the growers. The flowers occur in various forms, and can be 
daisy-like, decorative, pompon or buttons. In addition, many colors are available, 
such as white, yellow, red, purple and green. The present paper aimed to study the 
main characteristics of Chrysanthemum grown in pots of the following cultivars: 
`Vanilla`, `Eté Indien`, `Camina Red`, `Pamplona Jogger White`, `Amelia Jogger`, `Avalon 
Salmon`. The measurements of the experiment were focused on the vegetative growth 
of the cultivars listed above (plant diameter, circumferences of the plant, height of 
plant, number of stems/plant, number of branches/stem, number of flowers/plant 
and the diameter of the flowers) in order to diversify the current Chrysanthemum 
assortment and to promote the cultivation of the most valuable cultivars. The 
obtained results shown that `Pamplona Jogger White` cultivar registered increases in 
the case of the diameter, circumference of the plant, and diameter of the flowers. On 
the opposite side the 'Camina Red' cultivar recorded the largest number of 
branches/stem and number of flowers/plant and the 'Avalon Salmon' cultivar has the 
highest values in terms of plant height and number of stems/plant. 
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EFFECT OF DEFICIT IRRIGATION ON QUALITY INDICATORS 
OF APRICOT FRUITS AFTER HARVESTING AND STORAGE 

L. Septar1 , C. Moale1, C. Gavat1, I. Caplan1 and M. Stanca2 

1 Research Station for Fruit Growing Constan a, Romania; 

2 Research and Development Institute for Processing and Marketing of the 
Horticultural Products-Horting Bucharest, Romania 

 

ABSTRACT 

Trees irrigation is one of the major activities because the fruit production is 
proportional to water use. The current decrease of water resources leads to the 
urgent need to adopt a strategy which could be applied to efficiently utilize water 
without affecting the growth, yield and fruit quality. Therefore, deficit irrigation is an 
alternative. The crop studied was apricot, 'Orizont' cultivar, 13 years old, grafted on 
the 'Constanta 14' rootstock. The planting distance was 4 m between the rows and 5 
m between trees on the row. The split-plot experiment described here is mono-
factorial with irrigation strategy having three graduations. The irrigation regime 
consists of a fully irrigated treatment (b1, non-stressed) according to the irrigation 
needs (100% of ETc = ETo x Kc), a deficit irrigation treatment (b2) irrigated with half 
the amount of water in b1 (50% of ETc), and a control, non-irrigated treatment (b3). 
These plots comprised three adjacent fruit tree rows, with the central row containing 
five trees for measurements and observations. This research aims to study the effects 
of deficit irrigation on some quality indicators of apricot fruits after harvest and 
storage. Fruits in the b3 treatment were much firmer, followed by the fruits from the 
b2 treatment. The study suggests that moderate deficit irrigation can be profitable for 
enhancing key fruit quality characteristics. 

Keywords Prunus Armeniaca L.
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Soil water content (SWC) during in irrigation period. 

April May June July August September

Mean for 
April-

September 
period

Mean air temperature, T med (°C) 13,7 18,4 21,8 23,9 25,1 20 20,5
Mean maximum air temperature, T max (°C) 21,3 25,3 28,7 29,8 32,9 27 27,5
Mean minimum air temperature, T min (°C 6,1 11,5 14,8 18 17,3 13 13,5
Mean multiannual temperatures (°C),            
(40-year average, i.e. 1975–2015 period) 10,9 16,5 20,8 25,1 24,5 19,9 19,6

Air temperature values from 3 years period (2016-2017-2018), °C

Climatic element

April May June July August September

Mean for 
April-

September 
period

Rainfall, R (mm) 16,4 44,4 56,9 63,5 9,2 0,8 191,2
Mean multiannual rainfall (mm),                 
(40-year average, i.e. 1975–2015 period)   33 46 43,3 65,5 42,6 42,5 272,9

Climatic element

Rainfall values from 3 years period (2016-2017-2018), mm
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Determining fruit quality after harvesting and storage. 
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POSTHARVEST QUALITY OF STRAWBERRY FRUITS GROWN 
IN CONVENTIONAL SYSTEM 

M. Sturzeanu1 

1 Research Institute for Fruit Growing Pite ti, Romania 

ABSTRACT 

The objective of the study was to evaluate some postharvest parameters of fruit 
quality at seven strawberry cvs., ('Alba', 'Clery', 'Coral', 'Magic', 'Premial', 'Queen Elisa', 
'Record') grown at RIFG Pite ti, Romania in open field, in the 2016-2018 period. The 
storage method included three days in normal refrigeration condition (2-4ºC) 
followed by one day at room temperature (22-24 ºC). The following parameters were 
determined before and after storage: fruit weight (g), fruit firmness (kgf/cm2), four 
color indicators (L*, a*, b*, E) and percent of damaged fruits caused by pathogen. 
Statistically assured differences were recorded between cultivars. 'Premial' cv. 
proved the lowest fruit weight loss (0.27 g) and also the lowest fruit firmness loss 
(0.09 kgf/cm2) after storage. 'Alba' cv. had the highest percentage of healthy fruits 
after storage (86.4%). After four days storage both early cvs.were marketable. 

Keywords Fragaria x ananassa
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Cultivar Fruit weight (g) at 
harvest 

Fruit weight (g) after 
storage 

Weight loss (g) 

Alba 

Clery 

Coral 

Magic 

Premial 

Queen Elisa 

Record 

Average 

P

Cultivar Fruit firmness (kgf/cm2) 
at harvest 

Fruit firmness (kgf/cm2) 
after storage 

Firmness loss 
(kgf/cm2)

Alba 

Clery 

Coral 

Magic 

Premial 

Queen Elisa 

Record 

Average 

P

Surface color stability after storage anddecay incidence of strawberry 
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Cultivar Color at harvest Color after storage
L* a* b* L* a* b* E 

Alba 
Clery 
Coral 
Magic 
Premial 
Queen 
Elisa 
Record 
Average 

P

Cultivar 
Color stabilityafter 

storage 
% of marketable fruits Dried calyx 

% 
Alba 

Clery 

Coral 

Magic 

Premial 

Queen Elisa 

Record 

The nature and intensity of the correlations between the fruit quality indicators 
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