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PROMOTER GROUP’S FOREWARD 

Dear Attendees of the 8th International Table Grape Symposium,  

the Promoter Group welcomes you and gives you thanks for the participation. 

As it is known, ITGs are presently considered a reference point for the international scientific/technical 

community interested in table grape industry innovation.  

Italy is pleased to host again an International Table Grape Symposium after many years. In fact, the 

first meeting was held in Italy in 1991 (Apulia & Sicily), and was followed by the those of California 

(Anaheim, June 1994), South Africa (Cape Town, November 1997), Chile (La Serena, November 2000), 

South Africa (Somerset West, November 2007), California (Davis, June 2010), Australia (Mildura, 

November 2014).  

Italy is proud of being chosen to host the 8th ITGS not only because it is one of the word leading 

countries for fresh grape production, but also for its qualified contribution to the progress in this field. 

We are presently the main European table grape producing Country, and one of the biggest producer 

and exporter in the world; at national level, Apulia and Sicily are the regions that account respectively 

for 70% and 25% of the table grape production. 

The Universities of Foggia, Palermo and Turin are in charge of the scientific organization and, together 

with the consulting companies Agriproject Group and Graper, constitute the 8th ITGS Promoter Group. 

The organization includes also scientists from other Italian Institutions and technical advisers, and it is 

supported by table grape producers and their association APEO. 

The 8th ITGS has also a qualified Scientific Committee that includes experts of Universities and Research 

Organizations of Australia, California, South Africa, Chile, Argentina, Brazil, China, Iran, Turkey, Spain, 

Portugal and Italy.   

Last, but not least, the 8th ITGS has the professional support of Agrifood Consulting as management 

consultant and of Soluzioni Omnia Media as organizing secretary. 

The 8th ITGS activities takes place in Apulia from 1st to 5th October (scientific sessions, technical tours, 

round table discussion on table grape and perishable products at the challenge of internationalization), 

and in Sicily 6th and 7th October (scientific sessions, technical tours).  

The mean topics of the scientific communications are: production, economics and market; genetic 

resources & variety novelties, biology and physiology of production, pest and disease control, 

advanced growing techniques, postharvest technologies. 

The Promoter Group thanks all the companies that have sponsored the Symposium and all the people 

that have assisted the organization of this scientific event that, without their support, it would not 

have been possible to realize. 

  

8th INTERNATIONAL TABLE GRAPE SYMPOSIUM 
APULIA & SICILY 

1-7 October 2017 
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Table grape industry in Apulia 
 

Michele Melillo 
Graper Srl, Via F.lli Coletta 14, Conversano (BA), Italy 
m.melillo@graper.it 
 

Soil and Climate 
Apulia is the most southeastern region of Italy, surrounded by two seas, Ionic at southwest and Adriatic at 
east. The region is 350 km long and 50-60 km wide, therefore no point of the region is more distant than 
75 km from the sea. Although classified as Mediterranean, the climate in Apulia is widely influenced from 
the two seas. Rainfall and humidity are lot higher than other traditional table grape region in the world. 
Average rainfall is 600 mm with 70 rainy days (average) on per year. Rainfall is mostly concentrated in fall 
and winter. Nevertheless there is high risk of rain starting from the second half of August. 
Table grape production area is positioned between latitude 40° and 41° N. 
Soils of the region are mostly calcareous with high presence of hard limestone, mainly in the province of 
Bari and east of Taranto. Stone and rock grinding is needed in most cases in order to prepare soil for 

planting. Depending on sites, cost will vary between 5,000 and 15,000 €/ha. 

Soils are generally poor with rare exceptions. Soil OM generally ranges around 1%. 

Industry Introduction 
The region, according to 2016 official data (ISTAT), accounts for 25,000 hectares of table grape with a total 
production of 566,000 tons. Production is concentrated in 3 main areas: 

1. North of Bari (20% of the production). The area extends between the cities of Bari and Foggia. Soils 
closer to Bari are calcareous and rocky.  Soils closer to Foggia are deep, sandy loam and fertile. 
Grape harvest is concentrated between second half of July and first half of October; 

2. South East of Bari (50% of the production). This area is the heart of table grape production in Puglia 
with highest number of hectares planted. Soils are mostly rocky. Grape harvest generally starts at 
the end of June and will continue until November-December; 

3. Taranto area (30% of the production). This area is divided in 2 sub areas: east of Taranto with rocky 
and calcareous soils, and west of Taranto with deep sandy loam soils. Grape harvest goes from July 
to first half of October in this area. 

Average farm size is between 5-10 ha, still very small if compared to other table grape word growing 
regions. In the last 15 years there has been a slow but constant process in farm size increasing. The 
increasing cultural cost per hectare (labour, water, materials,..) is pushing out of the business smaller farms.  

Vineyards and Training Systems 
Vineyards are mostly trained at overhead pergola system with a flat canopy (tendone). The standard spacing 
is 2.5 x 2.5 m with 1600 vines/ha plant density. In the last decade farms have started planting with a lower 
plant density, ranging from 1100 to 1500 vines per hectare, with several spacing (3 x 3 m – 3 x 2.5 m - 3.3 x 
2.7 m). Due to increased cost of labour, farms started to experiment gable trellis and a modified version of 
the pergola with fruiting zone lowered and closer to worker arms. At the moment, this last type is the mostly 
planted in the new vineyards.  
Vineyards are usually pruned, depending on site and variety, with a bud load of 40,000 to 80,000 buds/ha. 
Vines are always cane pruned with 8-12 buds per cane. Very few spurs are used at pruning. 

Use of Net and Plastic Covers 
In Apulia region all table grape vineyards are covered with nets and the great majority use plastic covers. 
Apulia region has been among the firsts to introduce this practice in table grape industry. Main purpose of 
nets is protection from hail, which very often occurs in our climate. Net offers protection also from wind, 
increasing vine performance and reducing fruit quality damages. 

Apulia farms have been started using plastic covers since the late ‘70s. Main reason was the protection from 

rain at harvest time. Due to the high risk of rain in that time the use of rain covers has been really successful, 
allowing farmers to progressively extend their harvest window and lowering grape loss for rain. 

Later in the 80’s, farmers started to experiment use of plastic covers to advance harvest date in early 

varieties. Plastic covers were positioned at or before bud break. This practice proved to be successful not 
only to advance harvest date but also to increase general fruit quality and to protect vineyard from cold 
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springs and often occurring wet seasons. The practice has been so successful that, at the moment, most 
farms in Apulia position plastic covers from bud break, including vineyards with late season varieties. 

Variety Distribution 
Apulia table grape industry has been dominated in the last 20-30 years from 3 main seeded varieties: Italia, 
Victoria and Red Globe, which together accounted for more than 70% of total production. The seedless 
varieties were less than 10% of the production. However, in the last decade production rapidly shifted from 
a seeded oriented to a seedless oriented one. Although seeded varieties are still very grown, the great 
majority of the new planting are currently of seedless varieties. Unfortunately, there are no official data 
whatsoever on varietal distribution in Apulia. Main seedless varieties planted are Regal Seedless, Crimson 
Seedless and Superior Seedless. All main international private breeding program are present in Italy with 
their licensed varieties. 

Cultural Practices 

Italian table grape industry has been very florid in the 70’s through early 00’s. There was very little 

competition in Europe for its product. Therefore farmers were not pushed to improve their technologies 
and cultural practices. Once the market shifted to seedless varieties, farms had to start modify rapidly and 
profoundly in order to adapt to seedless cultivation. This is the reason why many cultural practices are done 
traditionally and the process to introduce more modern agriculture has been slow.  

Soil Management 
Weed control is mostly mechanical. There is little or no use of herbicides. Soils are usually tilled 3-4 times 
along the year. More and more farms are switching to no tillage soil management. Use of winter cover crop 
is also increasing in soil management. 

Irrigation 
Irrigation water is mainly ensured by deep wells, which generally delivers good quality water. Salinity might 
be an issue in farms closer to the coast and in some marginal areas. 
The high farm fragmentation and scarcity of public water source forced smaller farms to share wells for 
irrigation. The traditional irrigation system was therefore designed to deliver high water volumes in short 
time with long turn. Farms have usually 1-3 emitters per vine with 4-16 L/hr flow rate. Emitters are 
traditionally positioned between the 2 vine rows. Bigger farms with higher water availability are currently 
planting with driplines and low rate emitters (2-4 L/hr) positioned on the vine rows. 

Pest and Disease Management 
Climate conditions are favorable to diseases, mainly powdery mildew (Uncinula necator) which needs to be 
carefully controlled from pre bloom to harvest. Botrytis and sour rots agents, depending on weather 
conditions, are often very damaging from September onward. Vineyards for medium late harvest have to 
be covered with plastic in order to control botrytis. 
Downy mildew (Plasmopara viticola) is occasionally damaging when rains occur during the growing season. 
Until few years ago the key pest to control was only Lobesia botrana. Right now the use of mating disruption 
has made the control lot easier. Thrips (Drepanotrips reuterii, Frankliniella occidentalis) and Mealybug 
(Planococcus sp.) are becoming the most damaging insect in our industry. 
The growing restrictions in use of active ingredients from EU and supermarket chains greatly reduced the 
possibilities, mainly chemical, to control pest and diseases. This is pushing growers to look in to alternative 
ways to manage pest and disease, mainly organic farming. 

PGRs 
The use of PGR is important in Apulia table grape industry, but farmers generally use lower rates of GA than 
other producing countries. This is mainly due to lower total solar radiation (average of 55-60,000 W/m2 per 
year total), frequent cool and cloudy springs and high latitude, conditions that made bud differentiation 
more critical in Apulia than Sicily or other producing word areas. CPPU and cytokinins are widely used at 
different rates. Girdling is generally performed with a single blade cut. 

Post harvest and Market 
Apulia table grape production is shipped both in domestic market and Europe (Germany, France, Poland, 
Scandinavia, Holland, Belgium, UK and Spain mainly). Low percentage of the total fruit is shipped outside 
Europe (North America and Middle East). Most of the markets are therefore very close to Italy. Although 
most of our packing house have very good storing technologies, the amount of fruit which is stored more 
than 2 weeks is still very low compared to other table grape producing countries. 
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Table Grape Industry in Sicily 

Pietro Scafidi 

Agriproject Group s.r.l., Via delle Orchidee, 20, Rutigliano, Italy 

p.scafidi@gmail.com 

Industry Introduction 
Sicily is the biggest Island of the Mediterranean sea, with a total area of 25,000 square kilometres; it is 

located between 36° - 38° Latitude North and 12°- 15° Longitude East. 

Table grape is one of the main woody cultivation in Sicily; with 18,665 hectares it is at the fifth place per 

surface, after olives (160,300 hectares), winegrapes (107,112 hectares) oranges (54,264 hectares) and 

lemons (22,719 Ha), with a total production of 376,800 tons  (source: Istat, stima delle superfici e produzioni 

delle coltivazioni agrarie, 2016). 

There are two main production areas, both located in the South-East of the Island: one in the provinces 

between Agrigento and Caltanissetta (total 8,620 ha), and the other between Catania and Ragusa (6,700 

ha). 

Soil and Climate 
Table grape areas are characterized by Mediterranean climate, with annual average temperature of 17-18 

°C, average max temperature of 30-32 °C and minimal of 5-6 °C. 

 Rains fall usually in autumn and winter, and their amount is variable depending on the area. In the South 

coast of the Island, from Licata (Ag) to Vittoria (Rg), going through Ribera, Agrigento and Palma di 

Montechiaro, rains usually are between 429 and 548 mm per year. The most dry coastal area of Sicily is that 

of Gela (CL) with 385 mm per year. Going in-land, the rains are more abundant, getting on the hills 

(Canicatti, Ravanusa, Mazzarrone, Chiaramonte Gulfi) average amounts of 615- 650 mm per year. 

In table grape areas the potential evapotranspiration (ETP) ranges from 870 mm (Vittoria, Riesi, Mazzarino) 

to 1000 mm (Gela) (source : http://www.sias.regione.sicilia.it/pdf/Climatologia_sicilia.pdf). 

The soils of the internal table grape area of Sicily (Canicatti, Ravanusa, Riesi), as well as some of those of 

the coast (Agrigento, Palma di Montechiaro, Licata) and of Mazzarrone area, are mainly deep limestone 

clays, with high pH (8.0-8.5), alternate with brown clayey soils in the internal area. In the South-West 

(Vittoria, Acate) part, sandy soils and red soils are usually present. 

The vineyards located on the South coast of Sicily, facing the Mediterranean Sea, from Naro (AG) to Vittoria 

(RG), going through the flat area of Palma di Montechiaro (AG), Licata (AG) and Gela (CL), are known to be 

the earliest for grape ripening in Italy. In those areas, growing vines under green-houses makes possible to 

start the grape harvest already at end of May (week 20). The harvest continues until August with grape 

ripened under traditional plastic covers.  Also in  Mazzarrone (CT), growing vines under green-houses makes 

possible to harvest grapes quite early, usually in the first week of June (week 22); nevertheless, in the higher 

sites of this area, it is possible to harvest grapes until beginning of December (week 47). The oldest 

production area in Sicily (Canicatti, Ravanusa, Riesi) is instead known for the late ripening: the harvest there 

usually goes from mid of September (week 36) to mid of December (week 50), and sometime until 

Christmas. 

Variety Distribution 
For the earliest production, the main varieties cultivated are Black Magic and Victoria, while all the mid and 

late productions are based on cv Italia and, at a lesser extent, to Red Globe.  Italia variety is still the main 

grown in Sicily, where, due to the climatic and soil conditions, the grape has an intense yellow color and 

high firmness that, together with the strong muscat flavor, make this grape very well appreciated in all the 

South European markets. 

In Sicily, usually, only the vineyards designate to early harvest are covered with plastic already before 

budburst; instead the majority of vineyards designate to mid or late production are grown under net for 

hail protection, and are covered with plastic only after veraison (mid of August). 

As wrote before, Sicily produces mainly seeded grape; only in the last few years some growers started to 

grow traditional seedless variety, like Crimson or SugraOne, but the surfaces are still very limited. 

 

http://www.sias.regione.sicilia.it/pdf/Climatologia_sicilia.pdf
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Vineyards and Training Systems 
The training system used by Sicilian growers is the overhead system called tendone, a multi-wire horizontal 

system that lead to have a complete cover of foliage at around 1.8 m above the ground. The plant distance 

traditionally used in Sicily is 2.8 x 2.8 m, but in the vineyards grown under greenhouses the vines are usually 

spaced at 2.5 x 2.5 m. 

The pruning system used for all the seeded variety is typically the Guyot, leaving 4 canes with 4 replacement 

spurs. The introduction of the seedless variety leads also in Sicily the introduction of different pruning styles, 

which consists in more canes (8-10) of 12-14 buds, without any replacement spurs.  

In the last years, considering the needs of the new varieties and of shortage labour costs, new trellis systems 

have been introduced, and one of the most diffuse it is the gable under the overhead structure. This system 

resulted in a reduction of manual operations needed and in an increasing of workers performances, since 

the activity is less physically demanding and is not needed the use of steps. 

Due to introduction of the seedless variety and the adoption of new trellis systems, also the traditional 

vines distances changed, using shorter distances (2.2-2.5 m on the row and 2.8-3.5 m between the rows). 

The most spread rootstock used in Sicily is 140 Ruggeri, followed by 1103 Paulsen at a lesser extent. 

The irrigation systems used in table grape is the drip. The emitters are usually placed at the same spacing 

of the vines, or closer (2 emitters per vine) with several volumes of water distributed per hour (4, 8, 16 

l/hour). In the traditional vineyards, the drip line is placed in the middle between two rows, tied to the 

central wire of the tendone. This solution, although allows an easier management of the grass during the 

season and, in hot period, mitigates the air temperature thanks to the water evaporation, increases 

significantly the waste of water. To improve the water efficiency, in the new planting the drip lines are 

placed on the ground, beside the vines, and the emitters are closer spaced. This solution ensure that in 

normal irrigations the wetter areas coalesce to form a continuous band under the vines. This drip line 

disposition, when saline waters are used for irrigation, helps to avoid that salts accumulate in the root zone. 

Irrigation water in Sicily comes mainly from wells; quite often water is characterized by high electrical 

conductivity (sometimes > 2.5 dS/m), high pH, and moderate-severe content in Sodium, Calcium and 

Magnesium carbonate and bicarbonate. The use of these waters for irrigation has to be carefully managed, 

to save the resource and in the mean time don’t negatively affect grapevine performances.  

Pests and Diseases 
Due to the climatic conditions, the main disease for Sicilian production is Powdery Mildew (Uncinula 
necator). If not properly controlled, it spreads steadily through the vineyards causing serious crop loss. 
Downey mildew (Plasmopara viticola) occurs not often in Sicilian weather condition, because of the low 
incidence of rains in spring. Sometime primary infection occurs in April-May, but usually are easily 
controlled with the common fungicides. 
The Botrytis rot infections (Botrytis cinerea) can occur in autumn, but this depends markedly from the 
weather conditions; in some years, infections are more frequent because of wet conditions, while in other 
years they do not appear at all. 
The main pest in Sicily is the Lobesia botrana, that is usually controlled using specific insecticide against the 
caterpillars; in the last years it is efficiently controlled using the mating disruption, consisting in the 
saturation of the environment with a synthetic version of female pheromone that make the males unable 
to locate the females. in the last decade, Mealybugs (Planococcus spp, most common Planococcus ficus) 
has become a problem, especially in the greenhouses or in the vineyards covered at budburst. Systemic 
products are used to control them; nonetheless, some experiences of biological control trough natural 
enemies or mating disruption are giving very good results. 

Economy and Market 
The main costs in table grape in Sicily is the labour; it usually represents 40-50 % of the ongoing costs. The 

big variable in the labour is the presence of shot berries in the seeded varieties. Traditionally, shot berries 

are removed by hand and it could take from 30 to 80-100 labour days (8 hours) per hectare. 

The grape produced in Sicily is usually sold on the Italian market, or in big part exported in French, Germany 

and Switzerland. The early production is also sold on East Europe markets (Poland). The traditional 

packaging used are the wooden boxes and lately the cardboard.  
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SYMPOSIUM PROGRAM 

 

Sunday 1st October 

University of Foggia Aula Magna “Valeria Spada”, Via Caggese 1, Foggia 

18:00-21:00 Registration and Welcome Party 

Monday 2nd October 

University of Foggia Aula Magna “Valeria Spada”, Via Caggese 1, Foggia 

08:15-09:00 Registration and Poster Display  

09:00-09:45 Opening Ceremony: Welcome greetings of Authorities. 

09:45-11:05 SESSION 1. Overview, Economics and Statistics - Chairperson: Luis PERES de 

SOUSA   

1. Opening speech - Table and dried grapes: non-alcoholic products of the vitivinicultural sector intended 

for human consumption. B. Iasiello  

2. Old and new competitions in the world trade of table grapes. A. Seccia, F.G. Santeramo, G. Nardone 

3. The development of table grape industry in China. Y. Fang, Y. Ju 

4. Factors affecting the profitability of table grapes in Chile. C. Cruz, D. Ljubetic, A. Miquel 

5. Overview of table grape production in Peru. A.C. Zamorano  

11:05-11:30 Poster View and Coffee Break                                                                                                                                               

11:30-13:35 SESSION 2. Genetic Resources & Variety Novelties - Chairperson: Yulin FANG  

6. Opening speech - Is it worthwhile protecting table grape varieties? S. Borrini 

7. Historical genetic diversity of Armenian table grapes and their economic potential. M. Dallakyan, A. 

Yesayan, S. Esoyan, I. Manukyan, N. Hovhannisyan 

8. Table grape breeding at the University of Arkansas USA: progress and challenges. J.R. Clark 

9. Table grape breeding in Chile: genetic improvement for disease resistance and quality traits. E. Torres, 

A. Ibacache, B. Defilippi, P. Cid, P. Barba 

10. New table grape varieties of IMIDA-ITUM breeding program for the word. M. Tornel, C. Mellado, M. Serrano.  

11. Results of comparison of bunch and berry traits of some commercial foreign and Iranian grape cultivars 

in Urmia, Iran. H. Doulati Baneh, M.A. Nejatian 

12. Grape and health.  R. Milella, M.F. Cardone, M. Gasparro, F. Alagna, D. Antonacci 

13:35-15:00     Poster View and Buffet Lunch  

15:00-16:05 SESSION 3. Innovation in Plant Protection - Chairperson: Eunice AVENANT 

13. Opening speech - The analysis of pesticide residues on table grapes: analytes, techniques, quality and 

safety parameters. M.R. Taurino, F. Gallone 

14. Control of the European grapevine moth, Lobesia botrana, in Apulia by mating disruption technique. 

G.S. Germinara 

15. Efficacy of Beauveria bassiana based insetticide (Naturalis) on table grape against Frankliniella 

occidentalis. A. Guario, V. Lasorella, M. Benuzzi, F. Fiorentini, E. Ladurner 

16. Isonet PF: a step ahead in the control of Planococcus ficus Signoret (1875). E. Ladurner, A. Iodice, F. 

Savino, M. Bertuzzi 

16.05 - 16.30 Poster View and Coffee Break                                                                                                                                               

16:30-17:00 General Discussion on Oral/Poster Presentations - Chairperson: Daphna 

BLACHINSKY   

17:00-17:30 CANDIDATURES FOR 9th ITGS- Chairperson: Vittorino NOVELLO 
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Tuesday 33d October 

University of Foggia Aula Magna “Valeria Spada”, Via Caggese 1, Foggia 

08:00-08:30 Registration  

08:30-9:50 SESSION 4. Biology and Physiology of Production - Chairperson: Gabriel SELLES 
17. Opening Speech - Molecular regulation of flower abscission and fruit set on table grapes.  S. Domingos, 

J. Fino, V. Cardoso, O.S. Paulo, C.M. Oliveira, L.S. Goulão 

18. Fruit set of cultivar Regal responds to source-sink manipulation. V. Nuzzo, R. De Bei, A. Carlomagno, N. 

Briglia, G. Montanaro 

19. Temporal dynamics of carbohydrate reserves in grapevine in the sub-tropics. K.C. Dahal, S.P. Bhattarai, 

D.R. Oag, K.B. Walsh 

20. Nitrogen distribution in vine organs of Italia table grape over three seasons. A.M.S. Matarrese, A. 

Mazzeo, C. Pacucci, C. Lasorella, A.D. Malerba, D. Mondelli, G. Ferrara 

21. Assessing the blue water footprint and water use efficiency of Vitis vinifera cv. Crimson Seedless in 

South Africa. E. Avenant, G. N. Kangueehi1, J.H. Avenant 

09.50-10.20 Poster View and Coffee Break 

10:20-11:55 SESSION 5a – Improved Cultural Techniques - Chairperson: Nick DOOKOOZLIAN  
22. Opening Speech - Covering vineyards & table grape production and quality as related to the use of 

agrotextile fabrics as new climate control cover and reflective groundcover. L. de Palma, P. Limosani, G. 

Vox, E. Schettini, D. Antoniciello, F. Laporta, V. Brossé,, V. Novello 

23. Quality of grape grown inside paper bags in Mediterranean area. R. Di Lorenzo, A. Pisciotta, S. Giacosa, 

L. Rolle, D. Brucculeri, P. Scafidi. 

24. Influence of plant growth regulators on ‘Autumn King’ table grapes under two training Systems. A. El-

kereamy, M.W. Fidelibus, D. Obenland 

25. The technical research on table grapes under two-crop-a-year cultivation in southern China. G. Cheng, 

T. Xie, R. Wen, Y. Zhang, M. Cao, R. Guo, X. Cao, X. Bai 

26. Technical Speech - Use of new information technology platform to optimize application timing of bud 

breaking products. G. Marrollo, B. Valmori, C. Bargellini, S. Fontana 

11:55-12:30 General Discussion on Oral/Poster Presentations - Chairperson: Sara DOMINGOS   

12.30-14.00     Poster View and Buffet Lunch 

14:00-15:35 SESSION 5b – Improved Cultural Techniques - Chairperson: Michele MELILLO 

27.   Technical Speech - First field studies to evaluate the efficacy and crop safety of VBC-30151 (10% S-

ABA) for berry thinning of table grapes in Italy. C. Grenouillet, M. Schroeder 

28. Effects of mulching and irrigation management on vine growth and yield of ‘Italia’ table grapes. A. 

Mazzeo, A.M.S. Matarrese, C. Pacucci, C. Lasorella, R. Torres, G. Ferrara 

29. Soil management effect on organic Sugranineteen (Scarlotta Seedless®) table grape quality in Apulia 

region. G. Masi, G. Debiase, D. Di Gennaro, A. Amendolagine, G. Gentilesco, L. Tarricone 

30. Effect of deficit irrigation and canopy management to advance fruit maturity of Scarlet Royal* in the 

Coachella Valley, California. C. Gispert, W. Peacock, D. Obenland 

31. Technical Speech - Effective of Glomus iranicum var tenuihypharum var nova on table grape production 

during a three-year experimentation. F. Fernández, J. Juarez, E. Nicolas, A. Bernabe, F.. García, J. Alarcón 

15:35-16:00 Poster View and Coffee Break 

16:00-17:35 SESSION 6 – Updating in Post Harvest - Chairperson: Matthew FIDELIBUS 
32. Opening Speech – Flavor in table grapes: what's beyond sweet and sour and how it is affected by 

storage. I. Maoz, T. Kaplunov, E. Lewinsohn, A. Lichter 

33. Role of transcription factors in the beneficial effect of 3-day high CO2 pretreatment during postharvest 

storage at low temperature of table grapes. I. Romero, M. Vazquez-Hernandez, E. Alegria, A. Gonzalez de 

Pradena, M.I. Escribano, C. Merodio, M.T. Sanchez-Ballesta 

34. Evaluation of quality parameters of 'Italia’ table grapes kept on the vine compared to cold storage in 

air or in modified atmosphere packaging. M.L. Amodio, F. Piazzolla, S. Pati, G. Colelli   

35. Influence of packaging on the quality of cold-stored grapes packed into boxes for later repacking. D. 

Obenland, Chang-Lin Xiao, J. Smilanick 

36. Sulfur dioxide emitting films used in table grape packaging and their performance under California 

conditions. J.L. Smilanick, T. Hanke 

37. Combined effect of Modified Atmosphere and innovative Sulphur Dioxide emission devices for table 

grape preservation in consumer pack. S. Caceres, K. Cleave 

17:35-18:00 General Discussion on Oral/Poster Presentations & Vote Candidates to Host the 

9th ITGS  - Chairperson: Nelli HOVHANNISYAN   
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LIST OF POSTER COMMUNICATIONS 

SESSION 1. Overview, Economics and Statistics  
1P. Table grape production regions in Bulgaria. P. Petkov 

2P. Growing table grapes in Bulgaria: conditions, development, problems & results. I.  Mateev 

SESSION 2. Genetic Resources & Variety Novelties  
3P. Early ripening table grape cultivars ‘Springlight’ and ‘Honeylight’ bred in China. S. Zhao, Z. Guo, C. Liu, 

J. Yuan, B. Han, M. Li 

4P. Table grape Dalmasso crosses: main berry chemical traits. (ID VI/9 and ID XI/2). A. Ferrandino, O. Kedrina, 

A. Carlomagno, V. Novello 

5P. Rootstock evaluation for new table grape cultivars in the São Francisco Valley, Northeast Brazil. P. 

Coelho de Souza Leão, J.I. de Souza Rego, J.H.B. Nascimento, E.M. de Carvalho Souza 

6P. Yield performance and fruit characteristics of seedless table grapes genotypes in the São Francisco 

Valley, Northeast Brazil. P. Coelho de Souza Leão, J.I. de Souza Rego, J.H.B. Nascimento, E.M. de Carvalho 

Souza 

7P. Effect of chemical treatments on germination of Alphonse Lavallée x Regent hybrid grape seeds. H.I. 

Uzun, N. Ozer, M. Akkurt, C. Ozer, S. Aydin, B. Akturk 

8P. Breeding Alphonse Lavallée and Regent for downy mildew-resistant table grape genotypes: Comparing 

seedling shoot growth under white and blue LED lamps. H.I. Uzun, N. Ozer, M. Akkurt, C. Ozer, S. Aydın, B. 

Akturk 

9P. Italian table grape genetic improvement: the new approach and challenges. S. Somma, A. Carlomagno 

10P. Genomic and transcriptomic tools to study the molecular bases of inter-varietal phenotypic 

differences and develop new tools for grape breeding. M.F. Cardone, C. Bergamini, R. Perniola, L.R. Forleo, 

D. Antonacci 

SESSION 3. Innovation in Plant Protection 

11P. DiPel® (Bacillus thurgiensis var. kurstaki) for the control of Trimen’s false tiger moth, Agoma trimenii. 

J.Y. De Waal, C.M. Morris, A.P. Malan, S. Johnson 

SESSION 4. Biology and Physiology of Production 
12P. Pollination, berry growth dynamic & composition flux of cv Qzl ouzum (Vitis vinifera L.). H. Doulati 

Baneh 

13P. Differential sensitivity of grape varieties to abscission agents not related to ethylene biosynthesis. 

M.W. Fidelibus 
SESSION 5a – Improved Cultural Techniques 
14P. Response of Thompson Seedless and Timco seedless to different levels of irrigation, under plastic 

cover. G. Selles, G. Marfan, R. Ferreyra, C. Salazar, V. García, C. Montano 

15P. Microclime and phenology of Thompson Seedless cultivated under a permanent plastic cover in 

central area of Chile. C. Salazar-Parra, G. Selles, C. Montano, G. Marfan, V. García  

16P. Delayed planting and two-crop-a-year of ‘Kyoho’ grape in Southern of China. X. Cao, A. Chen, T. Xie, 

Y. Zhang, J. He, Y. Song, B. Qin, G. Cheng, R. Guo, X. Bai 

17P. Vine performance and postharvest quality of Italia table grape in response to cane girdling. L. Tarricone, 

G. Debiase, G. Masi, M. Giannandrea, G. Gentilesco, D. Di Gennaro, A.M. Amendolagine 

18P. Assessing UAV and satellite images for precision agriculture in irrigation for Flame seedless table 

grapes. C. Balbontín, M. Odi, R. Ballesteros, M. Moreno, D. Hernández, A. Calera, G. Selles, A. Ibacache, A. Zurita 

SESSION 5b – Improved Cultural Techniques 
19P. Estimation of water requirements and Kc values of ‘Thompson Seedless’ table grapes grown in the 

overhead trellis system, using drainage lysimeter method. C. Zuñiga-Espinoza, R. Ferreyra, M. Odi –Lara, G. 

Selles 

20P. Long-term influence of rootstocks on growth, yield and fruit quality of Flame Seedless grapes grown 

in northern Chile. A. Ibacache, P. Barba, E. Torres 

21P. The effect of foliar application with Potassium silicate and Zinc sulphate on some elements in two 

cultivars of grapevine under saline conditions. H. Dolati Baneh, A. Hassani, M.H. Sadaghini, N. Abbaspour 

22P. Application of a specific inactivated dry yeast to Muscat Hamburg cultivar in a Mediterranean climate:  

effects on vine performance and grape quality. D. Petoumenou, E.G. Xyrafis, I. Dimakis, F. Battista 

23P. Colour of Crimson Seedless as affected by different ethephon and s-ABA treatment combinations and 

application methods. J.H. Avenant, F.J. Calitz 

SESSION 6 – Updating in Post Harvest 
24. Effect of standard packaging material on the performance of SO2 generating pads in controlling 

postharvest rot on table grapes. S. Pols, F.A. Vries 
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Wednesday 4th October 

Technical Tours in Apulia 

  Itinerary options 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20.30 Social Dinner (semi-formal) in Bari (Palace Hotel, Via Francesco Lombardi 13, Bari) 
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Thursday 5th October 

Palace Hotel, Via Francesco Lombardi 13, Bari 

08:30-9:00 Registration 

09:00 – 09:30 Welcome Greetings  

9:00-12:30 ROUND TABLE DISCUSSION “TABLE GRAPE AND PERISHABLE PRODUCTS AT 

THE CHALLENGE OF INTERNATIONALIZATION” - Chairperson: Luca LANINI 

9:30-10:20 SESSION 1. Cold Chain Management: Logistic and Traceability in the Supply 

Chain 

Talking about:  

 production, logistics, technology for flows control and quality maintenance  

10:30-11:20 SESSION 2. The Internationalization Challenge: Conquering New Markets by New 

Products  

Talking about: 

 new markets, new products 

11:30-12:20 SESSION 3. The Market Request: Marketing and High Value-Added Services 

Talking about:  

 customer service, E-commerce, range, quality, volumes  

12:30-13:20 Buffet Lunch 

13:30 Transfer to Bari airport (1st shuttle), flight to Palermo at 15:35  

17:00  Transfer to Bari airport (2nd shuttle), flight to Palermo at 19:40  

14:15-16:30 FOCUS: ITALIAN EXPORT OF PERISHABLES FACING NEW COMMERCIAL 

OPPORTUNITIES (addressed to Italian operators) - Chairperson: Luca LANINI with the support of 
Roberto DE PETRO  

 Talking about: 

 new market opportunities for the Italian export 

 new services for the companies to support and boost the export 

---------------------------------------------------------- 
Table grape and fresh perishable products are facing new important commercial challenges which need efficient 

logistic management as well as new and more dynamic capacities of commercialization. The new markets require 

a wide range of products, standardization, commercial normalization, perfect management of cold chain, transports 

and logistic platforms perfectly integrated into the infrastructures and along the intermodal freight corridors. Today 

the supply chain management allows to create value, generate savings, reinforce the competitive advantage for all 

those who will be able to optimize it and to utilize the new ICT technologies. Production, commercialization and 

distributive management of the merchandises are going to integrate into a new overview aiming to provide 

successful solutions to face global competition. 

The International Round Table Discussion on “Table Grape and Perishable Products at the Challenge of 

Internationalization” is going to deal with these topics with experts and businessmen who are members of the big 

global supply chain of the sector.  

The Italian system is able to play a more important role into the international scenario providing that its productions 

are supported by well organized commercial and logistic procedures.  

The Focus on “Italian Export of Perishables Facing New Commercial Opportunities” will be devoted to Italian 

operators. 

FRUITIMPRESE and APEO partners will be the most interested subjects in this Focus and will be also directly 

involved in the discussion. The Italian Trade Agency (ICE) and the Italian Council for Agricultural Research and 

Economics (CREA) and other Institutions and Organizations operating at national and International level will be 

involved as well. 

 



XIII 
 

 

Friday 6th October 

University of Palermo, Aula Magna Dept. Scienze Agrarie e Forestali,  

Viale delle Scienze 11, building 4, entrance H, Palermo 
 

08:30-09:00 Registration 

09:00-09:30 Welcome Greetings   

09:30-10:45 SESSION 5c. Improved Cultural Techniques - Chairperson: Kobus HUNTER 
38. Effect of a combination of three biostimulants on Flame Seedless grape quality in the Berg River Valley 

Region of South Africa. J. Strydom, A. Bender, J. Avenant 

39. Return fertility of Vitis vinifera cv. Prime as affected by GA₃ application methods and volumes. L. van 

der Vyver, E. Avenant, J.H. Avevant 

40. Effect of Potassiun and etephon on color, anthocianins and bunch quality of cv Red Globe (Vitis vinifera 

L.). M.B. Pugliese, Y. Guzman, G. Vox, C. Doña, F. Kerman, L. Bustos, D. Pacheco, M. Femenia, L. Storniolo 

41. Application timing and concentration of abscisic acid improve color of Selection 21 Embrapa seedless 

grape. R. Koyama, S. Roberto, R. Colombo, M.W. Fidelibus, D. Cantu, A. Waterhouse 

42. Physiological effect of Timorex Gold® on berries color uniformity on table grapes. D. Blachinsky, 

C.Arroyo, G. Las Heras 

10:45-11:15 Coffee Break 

11:15-11:45 SESSION 5d. Improved Cultural Techniques - Chairperson: Carmen GISPERT  
43. Brassinosteroids: A new tool for improving the quality of ‘Thompson Seedless’ table grapes? A.G. 

Pérez-Donoso, A. Vergara, M. Torrealba, J. Antonio Alcalde 

44. Effect of bunch trimming in Red Globe grape cultivated in soilless condition. R. Di Lorenzo, A. Pisciotta, 

P. Scafidi 

45. Technical Speech - Valagro solution to increase fruit size in table grape. S. Fontana, G.Marrollo, G. Di 

Tommaso, A.D. Sgrignuoli 

46. Uva.net: a Decision Support System for sustainable table grape production. M. Fioretti, V.A. Romito, S.E. 

Legler, V. Rossi 

11:45-12:30 General Discussion - Chairperson: Sergio ROBERTO  

12:30-14:30 Buffet Lunch 

14:30-16:30 Visit to Mugavero Company (Campofelice di Rocella) 

  (http://www.mugavero.it) 

16:30-19:30 Visit to Abbazia Santa Anastasia Winery and Vineyards 

  (www.abbaziasantanastasia.com/) 

Proclamation of 9th ITGS Host 

19:30-21:30 Dinner at Abbazia Santa Anastasia Relais 

22:45  Arrival at Hotels in Palermo 
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Saturday 7th October 

Technical Tours in Sicily 

   Itinerary options 

 

20.30 Farewell Dinner (semi-formal) in Palermo (Villa Niscemi, Piazza dei Quartieri 2, Palermo) and 

Symposium closure.
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01-Table and Dried Grapes Non-alcoholic products of the vitivinicultural 

sector intended for human consumption 

 
B. Iasiello  

International Organization of Vine and Wine (OIV), Paris, France 
Corresponded author e-mail: stats@oiv.int 

Background and Aims 

Grapes are one of the world’s most commonly produced fruit crops, with approximately 75 million tonnes 

produced each year. It is also one of the most abundant fruits: while almost 50% of grapes are used to make 

wine, one third is consumed as fresh fruit and the rest is dried, consumed as grape juice or stored in the 

form of grape musts (whether concentrated or not).  

Approximately 45% of grape production is not pressed, while the other 55% is mainly used for wine 

production. Up to 78% (24.8 million tonnes in 2014) of unpressed grapes are consumed as fresh grapes. 

Given the versatility of grapes and the size of the global grape crop, it is evident that the grape market plays 

a substantial role in global food consumption. Considering the edible portions of the various fruits, grapes, 

in 2014, are the second most produced fruit in net edible terms in the world.  

Given the significance of grape production for the global economy, and the fact that grape fermented 

products represent roughly half of the total use, there is also a real need to obtain a clearer picture of the 

trends and patterns in the global unfermented sector of the grape market.  

This report analyses the global market of grapes for direct human consumption (specifically for table and 

dried grapes). It presents the latest validated data on market size, availability for consumption (‘apparent’ 

consumption), domestic production, exports and imports since 2000.  
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02-Old and new competitions in the world trade of table grapes 
  

A. Seccia, F.G. Santeramo, G. Nardone 

Dep. of Agricultural, Food and Environmental Sciences, University of Foggia, via Napoli 25, 71122, Foggia, Italy 
Corresponding author e-mail:  antonio.seccia@unifg.it 

Background and Aims 

Global production of table grapes is more than 21 million tons and showed a growing trend over the past 
decade. Producing countries are more than 50: China, which produces 30% of the world amount, is the 
main producer, followed by Turkey (8.8%), Iran (7%), Italy (6%), Egypt (5.5%), India (5.4%), Chile (4%) and 
USA (3.3%) (9). In recent years, historical producers have been affected by different dynamics: in particular, 
China and Turkey showed an increasing trend, whereas Iran, Egypt, India and Italy have shown stability or, 
in some cases, a decrease in production; interestingly, Peru, currently not one of the main producing 
countries, is experiencing an upward trend with a strongly export-oriented grape industry. 
Table grapes is by now a seasonally adjusted product; all major consuming countries are accustomed to the 
availability of grapes in different seasons. As a result, the growth of world exports is rapid and constant: 
Chile is playing as leader country, owning a market share of over 20%. The South American country is 
followed by Italy (13%), the USA (10.6%), the Netherlands (6.5%), South Africa (6.3%), Turkey (6.1%), China 
(5.5%) and Spain (3.6%) (9). Based on these premises, it is clear that gaining a better understanding on the 
dynamics of production and trade of table grapes may help concluding on future perspectives for global 
markets. The present paper aims at analyzing the global trade dynamics of table grapes, investigating the 
role currently played by new actors. We investigate the dynamics of market shares of old and new actors: 
by focusing on trends of both traditional producers and countries where the production of table grapes has 
developed only recently, we conclude on trends in competitiveness on the international markets. 

Experimental Procedure and Main Results 

The investigation has been conducted by using a large dataset of data on trend and production. Data on 
global trade have been collected for more than five decades (with time series starting in 1961). We compute 
and analyze time series of market shares by mean of appropriate econometric techniques: decomposition 
of time series into trend, cycle, seasonality and the stochastic component or accidental component (2); 
assessment of the relevance of cyclical components (5); characterization of trend and cyclical components 
of time series through autoregressive econometric models and the analysis of residual components (7). 
Main results. Results are reported in table 1 which shows the trends of market shares in selected periods 
and in Table 2 that shows the trends and cyclical components of market shares for five decades (1960-
2011). Findings confirm the large evolution of market shares during the last decades: the dynamics have 
substantially changed during the last half-century. In particular, European countries, main players during 
the sixties, have considerably reduced their market shares, with a sharp decline in the late eighties. On the 
other hand, the increasing liberalization process has fostered the competitiveness of emerging countries 
which have substantially improved the quality of their production, and the competitiveness of their supply 
chain techniques, as well as of their shipping and transportation logistics. As a result, the market shares of 
European producers have been eroded by new competitors, with the US being the only historical producer 
that has been able to maintain a constant market share over time. In the Northern Hemisphere the new 
competitors are Turkey, China, Mexico, India and Egypt, while in the Southern Hemisphere, along with the 
two main competitors Chile and South Africa, emerging players are Argentina, Brazil and Peru. It is worth 
noting that Chile has registered a sharp increase in export market share that has shifted from 1% at the 
beginning of the considered period to more than 21% currently, ranking first. It means that more than one 
fifth of the table grapes exported in the world comes from Chile. On average, its market share has increased 
by six percent every year. The analysis of cyclical components are worth further notes. Only for few 
exporters, namely Bulgaria, Egypt, Hungary, Italy, Mexico, Peru, Romania, and South Africa, markets shares 
show cyclical behavior, while the main tendency is that market shares do not fluctuate, indeed are quite 
stable over time. Finally, it is relevant that during the last thirty years the Netherlands has gained high 
specialization in serving as trans-shipping country taking advantage of the increasing process of trade 
liberalization together with the technological innovations and the increasing markets demand. Several large 
trade companies import and re-export grapes supplying retail chains in order to offer a year-round 
availability. 
 
 



3 
 

 

Table 1 – Trend components in selected periods  
TTTable 2 - Trend and cyclical components 
(11960-2011) 

  
1960-
1980 

1981-1994 1995-2011 
       Trend 

components          

    Cyclical 

components 

 

Afghanistan     0.076 - 0.175++  - 0.028  Afghanistan -0.088++  0.022 

Algeria - 0.114++  no obs no obs  Algeria -0.024++  0.210 

Argentina   0.039++   0.028+  0.077++  Argentina   0.020++  0.262 

Australia - 0.006++   0.042+    0.002  Australia   0.030++  0.130 

Brazil     0.001+    0.030++     0.121++  Brazil   0.033++  -0.090 

Bulgaria -  0.744++  - 0.450++   - 0.005+  Bulgaria -0.435++      0.394++ 

Chile    0.216++    1.218++   - 0.152  Chile   0.610++  -0.011 

China     0.005    0.024++    0.227++  China   0.078++    0.309 

Egypt     0.001   0.004+    0.142++  Egypt   0.023++       0.441++ 

France   - 0.089   - 0.129++   -  0.034++  France -0.095++  -0.052 

Greece    0.159++   - 0.289++ -  0.227++  Greece      -0.008   0.258 

Hungary  - 0.169++      0.005    - 0.002  Hungary -0.045++      0.365++ 

India    0.001++      0.058++      0.157++  India   0.048++  -0.047 

Italy    0.773++    - 0.542+ - 1.016++  Italy -0.319++      0.367++ 

Mexico    0.048++      0.110++      0.012  Mexico   0.112++     0.333+ 

Netherlands    0.008++      0.230++    0.295++  Netherlands   0.142++  -0.030 

Peru   0.002+      0.007+    0.133++  Peru   0.023++     -0.611++ 

Romania   - 0.048    - 0.423++      0.001  Romania -0.159++      0.403++ 

South Africa   0.050+      0.129++  0.114+  South Africa 0.091++    0.319+ 

Spain   - 0.118    - 0.122 - 0.076++  Spain -0.214++   0.094 

Turkey   - 0.010      0.004   0.322++  Turkey   0.080++   0.168 

USA   - 0.039      0.602++ - 0.242++  USA   0.039++   0.083 

Uzbekistan   no obs    no obs   0.151++  Uzbekistan   0.050++    0.069 

         

        +, ++: statistical significance at 1% and 5% level                         +, ++: statistical significance at 1% and 5% level 

Significance of the Study and Conclusions 

Our findings allow entrepreneurs and policymakers to capture the global dynamics and enjoy an helicopter 
view of trade flows for grapes. Countries located in the Southern Hemisphere show a slight increase of their 
market shares, generally more pronounced than those observed for the "new" exporters. As for countries 
of the Northern Hemisphere, declining trends are observed for European producing countries, while extra 
European countries have recorded pronounced annual growth rates acquiring significant market shares on 
the world stage. To sum up, the present work has allowed us to highlight the different trends of the market 
shares held by 'historical' exporters compared to those of "emerging" countries on the world stage. 
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03-The Development of table grape industry in China 

Y. Fang, Y. Ju 
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Corresponding author e-mail: fangyulin@nwsuaf.edu.cn 
 
As the grape industry has comparable advantage in economic benefits over the past decade, production of 

grape has maintained steady growth in China, especially in the past four years, with a stable fast growth 

rate of 8%. According to the OIV statistics, Chinese grape cultivation area reached 847,000 hectares in 2016, 

an increase of 17,000 hectares than that of 2015, ranking second in the world. According to the statistics, 

the wine grapes cultivation area is only about 80,000 hectares, accounting for 9.4% of the grape area, while 

the table grapes accounting for more than 85%. The total output of grapes reaches more than 13 million 

tons in China, ranking first in the world. Interestingly, the growth of grape production is not only reflected 

in the traditional grape production region, such as Hebei, Shandong and Xinjiang, but also in more emerging 

region, including Shaanxi, Zhejiang, Jiangsu, Yunnan, Sichuan, Hunan, Jiangxi and even in Hainan, Tibet, 

Qinghai, etc. 

With the diversity of ecological conditions, the cultivation techniques of table grapes vary in different 

regions. There is a great similarity between Northwest China and the United States regarding cultivation 

techniques, while cultivation methods in the south of the Yangtze River and Japan are similar. Overall, the 

development trend of Chinese table grape industry is characterized by two stages. The first stage is the 

rapid development stage, with the continuous growth of acreage and the steady growth of production as 

the main feature; the second stage is mainly to improve the quality and increase economic efficiency, with 

the brand building and quality improvement as the main feature. At present, China's grape industry is 

developing from the first stage to the second stage. In a word, over the past decade, grape was one of the 

fruits developed rapidlly in China, with an increased growth in acreage and production. 
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C. Cruz1, D. Ljubetic2, A. Miquel3 
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Corresponded author e-mail: amiquela@gmail.com 

Background and Aims 

After more than 50 successful years as the main table grape exporter of the world, Chilean table grape 

export industry is on a deep structural crisis and needs variety changes as well as to grow bigger berries and 

grapes arriving at market with excellent quality and condition. 

Selling prices are in line with arrival condition & berry size. Any small defect will mean a significant price 

discount.  

Growers incomes depend on high production levels per hectare, good quality and a very good arrival 

condition and not necessarily only on costs management. 

Chile’s most repeated table grape problems every season at market arrival, are decay & week bunches. 

Additionally Peruvian grapes arriving at the same time and market, have bigger berry sizes. 

In farming, availability of experience workers for key labors is an increasing problem season after season. 

Spanish trellising (Parronales) with high yield potential, need changes or transformations to get enough and 

on time hand labor and a better sunlight management on fruit and shoots, in order to guarantee a firmer 

fruit and a better arrival of grapes send to long distance markets. 

Experimental Procedure and Main Results 

A study made in more than 20 orchards, from north to south of Chilean table grape production areas, on 

alternative trellising to Parronal, gave some lights for the problem solution. 

A survey was carried out which allowed to collect the technical information, production and perception of 

the commercial orchards with Parronal trellising systems and alternative systems of conduction.  

It was identified within the productive areas, some commercial orchards that have implemented alternative 

trellising systems to the Parronal and the designed survey was applied. 

A comparative analyze of the advantages and disadvantages of the different trellising systems identified 

was done.  

Evaluation of post harvest behavior (decay and week bunches presence) of grapes coming from different 

orchards and areas, as well as from different trellising system, was done. 

An interpretation of all the collected data was done by the authors under an economic and agronomic 

analysis. 

Main results  
Open Gable trellising having more and diffuse sunlight, appears today as a viable alternative for Chilean 

growing areas, at least for spur pruning varieties, to improve table grape post harvest and  market arrival 

condition.  

Most of the farming labors are more easily and effectively done in an Open Gable trellising system, than in 

a Parronal, despite initial expectations. 

 
Figure 1. Question oriented to supervisors:  
In the Open Gable, is it possible to obtain higher performance per day than what is achieved in the Parronal? 
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Figure 2. Question oriented to thinner worker:  
In the Open Gable, you get higher performance per day? 

 

Under Chilean table grape growing conditions, with areas with not high degree days accumulation, week 

fruit is severely affected by inadequate sunlight in the orchard, as well as by mistakes on cane and vine 

bunch adjustment work.    

Open gable allows to mechanize an important part of this work. 

Also shorter people and more women could be incorporated to farming labors.  

Due to the no use of ladder, a much less accidentability may be expected. 

Significance of the Study and Conclusions 

With Open Gable trellising, critical timing labors, like bunch and berry thinning were done in significantly 

shorter time. Despite labor supervision was more difficult than in Parronal, there were no differences on 

the quality of the job done. 

Fruit colored easily and had less rot propensity than in Parronal. 

Low sun light measurements done during veraison to picking period in the orchards, have normally been 

correlated to weaker fruit. 

We visualize in Open Gable trellising system a great possibility to improve the arrival condition of the fruit 

to long distance markets, without necessarily affecting the levels of production per ha. 

Potential production and grape quality in Chile, have been similar or even higher in Open Gable trellising 

than in Parronal trellising system. This potential has been dramatically diminished in Chile with other 

trellising systems being tried in the past.  

More analysis is needed to backup recommendation on the use of open gable under Chilean condition in 

different varieties and different growing conditions areas. 

Acknowlwdgements: Our acknowledgement to Viticultura y Fruticultura Asociados and all growers as well as colleagues 

whom participate and make possible this study from UVANOVA, INIA, FIA,FEDEFRUTA  
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05-Overview of table grape production in Peru 
 

A.C. Zamorano 
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Corresponding author e-mail: czamorano@provid.org.pe 

Background and Aims 

Cultivation of table grape for export purposes starts by the end of the 90’s in the city of Ica (Coast), the first 
installations of grapevines in the city of Ica were for the varieties Flame and Thompson (seedless); however, 
the first results were not as expected, because the adequate patterns were not used, and experience was 
very limited. In spite of little production and low quality, prices were very high. At the beginning of the next 
decade, the first red globe strains were brought. Subsequently, producers gathered and take into 
consideration the need to establish export protocols for quality improvement, and PROVID was formed, as 
a fundamental step to strengthen the export of Peruvian table grape. 
Red Globe consolidated itself as the ideal variety for the Peruvian offer due to its flavor, good color and 
size. Nowadays, seedless is the trend in terms of production and consumption. Currently, there are over 
17,500 hectares of table grape distributed on the Peruvian coast. 
The Department of Ica, at the South of Lima, is the most traditional area of table grave production in Peru. 
Nonetheless, due to the sector’s development during the last years and the search for windows in foreign 
markets in which good prices could be achieved, producers started planting in early production areas, 
among which Chulucanas and the Chira valley stand out in Piura, as well as the Motupe and Jayanca valleys 
in Lambayeque, in which harvests go from mid-October to December; while in the valleys of Ica (Ica and 
Pisco), as well as in the areas of Lima and Arequipa, harvests start in October and end in March. 
Table grape exports virtually grew exponentially from the campaign of August 1996 – July 1997 (US$3,2 
million) to the last campaign of 2016-2017, which as of July already records US$680,5 million in FOB value. 
The great entrepreneurial effort in the related sector has managed to position the table grape with a 
sustained increase within a 20-year term, and the prospects are encouraging, as markets continue to be 
consolidated. 
The United States, Holland, China and Thailand are important destinations. Peru is one of the few countries 
that can supply the Chinese market during the Chinese New Year season (February approximately). The 
huge Shanghai port, door to the giant market, located at 17 thousand 152 kilometers from the port of 
Callao, receives table grapes grown in the Peruvian coast in ever-increasing quantities, and has already 
exceeded 5 thousand MT as of July in the campaign of 2016-2017. The sector has increased considerably in 
production and already has over 45 varieties such as Red Globe, Flame Seedless, Sugraone, among others.  
The purpose of this report is to share the current situation of the Peruvian table grape industry and to show 
its sustained increase. A quantitative analysis will be conducted using public information figures of the 
National Superintendency of Customs and Tax Administration (SUNAT) and the National Plant Health 
Service (SENASA). 

Description of data and results 

Seasonality. Regions that export table grape from the country focus fruit delivery between the months of 
September and March of the next year.  

Table 1. Table grape surface by regions (hectares) 

Origin 2015-2016 2016-2017* Variation % of total 

Ica 7,538 7,998 6% 45.2% 

Piura 4,985 6,573 32% 37.2% 

Lambayeque 1,443 1,688 17% 9.5% 

La Libertad 603 655 9% 3.7% 

Arequipa 409 370 -9% 2.1% 

Ancash 349 350 0% 2.0% 

Moquegua 1 43 2944% 0.2% 

Tumbes 11 6 -45% 0.03% 

Total 15,339 17,683 15% 100% 
Source: SENASA - Preparation: PROVID                        *Areas up to January 27 2017 

Harvested Area. At the beginning of 2017, Peruvian surface for growing table grape amounts to 17,683 ha, 
being Ica the region with the biggest area (7,998 ha), followed by Piura (6,573 ha) and Lambayeque (1,688 
ha). 
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Exports. Renewal and constant improvement in table grape quality by producers and exporters, as well as 
cooperation from the Government through investments in Infrastructure and irrigation, have positioned 
the Peruvian fruit among the 5 most required worldwide. As detailed in fig. 1, in this last campaign, exports 
follow the same increasing rate boosted by sowing at the north (Piura and Lambayeque) and south (Ica) of 
country and managed to achieve 39,011,132 boxes, which meant 9.4% increase with regard to the campaign 
of 2015/16. 
Among the main regions in which the fruit originates, Ica is the one that has exported the most table grapes 
and, for this season, the amount was 17,417,269 boxes (142,822 MT), followed by Piura with 15,281,582 
boxes (125,288 MT). The growth of Piura was because of the continued availability of lands and water. 
With regard to the main markets, according table 2, the biggest destination of Peruvian exports is the USA 
(30%), followed by China (18%) and Holland (12%); however, the second one has recorded a drop in -10%. 
These fluctuations are the result of attractive returns and adjusted prices.  

 

Table 2.  Export of table grape in boxes of 8.2 kg by destination 

Destination 
Campaign - 

15/16 
Campaign - 16/17* Variation (%) % of total 

United States 8,935,919 11,779,534 32% 30% 

China 8,007,439 7,191,271 -10% 18% 

Holland 4,438,698 4,616,975 4% 12% 

Thailand 1,553,631 1,545,542 -1% 4% 

United Kingdom 1,516,909 1,394,381 -8% 4% 

Russia 1,516,032 1,275,988 -16% 3% 

Mexico 639,225 1,163,794 82% 3% 

Indonesia 408,180 1,193,716 192% 3% 

Canada 1,067,743 986,150 -8% 3% 

Others  7,564,360 7,863,781 4% 20% 

Total 35,648,136 39,011,132 9.4% 100% 
Source: SENASA - Preparation: PROVID               *Accumulated up to July 31 

Discussion of results. The Peruvian industry of table grape has maintained and increase and recognition 
worldwide through surface expansion, increases in exports and greater investment with incorporation of 
new exporters. Due to the great dynamism, particularly in exports of the Peruvian table grape, variations 
of areas have been consistent and this is reflected in a 15% growth it had this year. Peruvian producers have 
constantly taken advantage of weather opportunities and public-private investment in the main regions. 
This later has been shown with the irrigation project of Chira-Piura that had a good influence by extending 
the lands available to harvest and incorporated as well seedless grapes to diversify and address markets 
internationally. 
Producer/exporter companies have developed a portfolio of varieties very rich and diverse with the 

purpose of becoming attractive in the markets. This is reflected in the variety Red Globe, which then 

recorded a drop as a result of removal of fields and variety replacement; there are currently in production 

more than 50 varieties of table grape. Diversity of table grapes is big in Peru; and new and patented varieties 

have been added during this campaign, which were exported mostly to the United States. Increase is 

projected in the Seedless grape and expectation for the future years is that volumes of seedless production 

will keep growing. 

Acknowledgements: To the  National Superintendency of Customs and Tax Administration (SUNAT) and the National Plant 

Health Service (SENASA) for the public statistical data, the Peruvian Agriculture and Irrigation Department (MINAGRI) and 

research conducted by the Peruvian Table Grapes Producers and Exporters Association (PROVID). 
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06-Is it worthwhile protecting table grape varieties? 
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Background and Aims 

This paper contains a statistics and an analysis of plant varieties protection for table grapes based on a 
search among the filings of protection applications before the Community Plant Variety Office (CPVO). The 
CPVO is a EU agency in charge of a plant variety protection system with uniform effect in the territory of 
EU. The search has been carried out for protection applications of varieties of Vitis Vinifera L and shows 
that in 2016 fifteen applications for protection for grape varieties have been filed (see Table 1), which 
represent 7% of all the applications concerning fruit species varieties filed in the same period (243). Among 
the fifteen applications filed in 2016, no Italian Applicant is present, although in the past, varieties of Italian 
Applicants have been protected. For comparison’sake, the whole number of applications for all the species 
in 2016 at the CPVO has been 3299.  

 
Table 1 CPVO applications for Vitis vinifera filed in 2016 

Denomination Applicant Appl No 

Valley Pearl The United States of America 20160435 

Arrathirtytwo (ARD LLC) 20161198 

Beaugaray I.N.R.A. 20161313 

Gaminot I.N.R.A. 20161314 

Granita I.N.R.A. 20161315 

Picarlat I.N.R.A. 20161316 

Sugrafortythree Sun World International LLC 20162902 

Sugrafortyfive Sun World International LLC 20162907 

Arratwo ARD LLC 20163139 

Arrathirtyone ARD LLC 20163143 

Muscat Beauty Agrícola San José Limitada 20163229 

Itumfifteen Investigación y Tecnología de Uva de Mesa S.L. 20163233 

Itumsixteen Investigación y Tecnología de Uva de Mesa S.L. 20163234 

IFG Seventeen International Fruit Genetics LLC 20163283 

IFG Fifteen International Fruit Genetics LLC 20163284 

 
The procedure of obtainment of plant variety rights 
A quick outline of the filing procedure before CPVO will help understanding the system.  

The Community Plant Variety Office (CPVO) is in charge of the filing, examination, grant and maintenance 
stage of plant variety rights (often indicated as Plant Breeders’ Right or PBRs). In order to be eligible for 
protection a variety must be new, distinct, homogeneous, stable and have a suitable varietal denomination. 
To be new, a variety must not have been the subject of commercial acts within the European Union territory 
more than one year before the filing date of the application (more than four years if the act has taken place 
outside of the European Union, six years in the case of grapevines and woody species). An interesting 
consequence of this provision is that true experimental activities on a variety do not represent a ban for 
the novelty. Moreover a variety must be distinct, that is must show a clear difference of features from 
already known varieties of the same species; uniform and stable that is to say has to show and maintain 
the peculiar features in all the individuals of the same generation and of the following generations; finally 
the variety must be designated by a suitable varietal denomination. Plant variety protection is granted only 
after the positive conclusion of DUS field trials, during which distinctness, uniformity and stability of the 
variety are evaluated growing plants of the variety to be protected vis-a-vis known varieties. These trials 
are carried out in specialized trial institutions located within the EU territory that act under the 
responsibility of CPVO. In Italy, these trials, for table grape, are carried out at the Centre for 
Experimentation and Research in Agriculture (C.R.E.A, in Conegliano Veneto.).  

mailto:stefano.borrini@sib.it
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The rights conferred by plant variety protection 

The rights conferred to the Applicant by a plant variety protection rights primarily consist in the exclusive 
faculty of excluding third parties from carrying out the following acts concerning the propagation material: 
a) production (b) conditioning for the purpose of propagation; (c) offering for sale; (d) selling or other 
marketing; (e) exporting from the Community; (f) importing to the Community; (g) stocking for any of the 
purposes mentioned in (a) to (f). Under specific circumstances the Applicant enjoys also the extension of 
the rights to the harvested products which, in case of fruit species such as table grape, means the extension 
of the rights to the fruits. This happens substantially when the harvested material (ex. fruits) has been 
obtained through the unauthorized use of propagating material of the protected variety. This concise 
picture of the rights conferred allows easily to understand that through the obtainment of plant variety 
protection, the Applicant may control the exploitation of the variety in a specific territory (i.e. where a plant 
variety protection is in force).Parties willing to grow the variety has to find an agreement (i.e. obtain a 
license) with the Applicant in order to grow that specific variety that enjoys protection. 

Exploitation of (protected) table grape varieties  

The issue to be discussed is whether plant variety protection provides - or does not - concrete advantages 
in the exploitation of the variety. In particular, which are the differences between growing and marketing 
a protected variety (with the need of administratively managing the PBR) and growing and marketing a 
variety without plant variety protection. This both in case of parties who developed the variety (both 
protected and not) and in case of parties who did not developed the variety, but simply want to grow and 
market the variety. 

A variety which enjoys plant variety protection – as already pointed out - may not be freely exploited 
without the consent of the Applicant: exploitation usually entails payment of royalties. On the contrary, a 
variety which does not enjoy plant variety protection may be freely exploited and grown since nobody has 
the legal control of the propagating material of the variety, the main right conferred by a PBR. The idea 
could be that of exploiting a variety within a limited and close number of subjects without plant variety 
protection. However, this system – although not subject to royalty payment and to plant variety 
management - having no legal control of the propagating material may not prevent a third party who 
obtained also limited quantity of propagating material from growing the variety. This may entail also – later 

on – the marketing of the fruits of the variety (In this paper, further administrative provisions which may 
play a role will not be deepened). But this kind of exploitation may turn out in a disandvantage for parties 
who grow the non protected variety since an uncontrolled marketing of the (non protected) variety when 
same variety has not well established and its optimal growing environments have not been determined 
may give rise to low quality products and may prevent at the beginning an optimal development and launch 
of the variety. This could render vain the effort in breeding the variety. A promising variety could easily be 
ruined by an uncontrolled initial development. This may be the more so in case of parties not having took 
part at the breeding who had free and easy access to propagating material of the unprotected variety. 

Conclusions 

It is clear that no solution absolutely valid may be proposed in complex contexts such as that of growing 
and commercially exploting a variety. What may be said is that avoiding plant variety protection does not 
solve the problems but simply creates different ones.  

References 
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Background and Aims 

Armenia is home to hundreds of indigenous grape varieties, many of which have invaluable genetic 
potential, supposedly emerged as a result of natural hybridization, mutation, and selections over the years. 
Historically Armenia characterized by a rich and complex diversity of autochthonous table grape varieties.  
Nevertheless, since the last decades table grapes genetic resources are undergoing a process of rapid 
genetic erosion due to the sharp reduction of the local table varieties cultivation surfaces and the shift to 
new broadly known international varieties. In parallel the Armenian aborigine grape varieties are 
characterized with unique taste and qualities and considered as an important source for raisins production 
and fresh consumption with high economic potential (1).  
The objective of the present work was multidisciplinary investigation of local table grape varieties, including 
literature survey and interviews, field expeditions, ampelographic and molecular characterization, aiming 
to provide a solid basis to develop a regional germplasm collection for local varietal diversity protection and 
promotion of establishment of table grape vineyards. 

Experimental Procedure and Main Results 

In this study 136 accessions of 12 native table grape  varieties were investigated, including Ararati, Arevik 
Sev, Arevik Spitak, Burastani, Nazeli, Deghin Yerevani, Marmari, Itsaptouk, Sev Itsaptouk, Hastamashk, 
Vardabuyr, Vardaguyn Yerevani. The research started by thorough literature survey and available 
databases, as well as with interviews with viticulturists, grapevine professionals and local farmers, on the 
possible occurrence of local table grape varieties in order to choose locations of vineyards.  
Ampelographic characterization was carried out as required by The International Organization of Vine and 
Wine (OIV), by using the standardized descriptors. A total of 24 descriptors were included. Photos of 
different anatomical parts of the plant (shoot tips, leaves and clusters) were taken according to OIV 
descriptors (2, 10) to complete variety description.  
20 SSR-markers considered as the most appropriate to evaluate the grapevines (European project 
GENRES081, http://www.genres.de/vitis) were used for germplasm characterization. The mean number of 
alleles per locus (MNA), number of effective alleles (Ne), the observed heterozygocity (Ho) (7), expected 
heterozygocity (He), probability of identity (PI), were calculated using genetic analysis package GenAlEx 6.5 
(11). 
Most of the varieties were found in abandoned old vineyards and monastic gardens, as well as privet small 
vine gardens. In some cases, varieties are represented by just a single plant. Vardaguyn Yerevani and Deghin 
Yerevani were common and widely distributed over the viticulture areas. In order to determine the varieties 
we used farmer’s claims, ampleography and molecular genetic data. This allowed us to determine the 
number of unique genotypes, to identify the ancient varieties. The literature review data allowed us to find 
roots, as well as distribution areas of some varieties. An important information was found in the sixth 
volume of the Collection of Information on the Viticulture and Winemaking at the Caucasus (1896) (8) book 
refer to viticulture in the Erivan Governorate, with brief descriptions of 22 local grape varieties, including 
Marmari, Vardaguyn Saabi, Itsaptouk, Deghin Khalil,  Hachabash (Ararati), and illustrations of their berries, 
seeds and leaves. The most of local varieties are described in details in Ameplogprahies of the Armenian 
SSR (3, 4, 5). Some of the varieties we have analyzed in this work are described in old literature and in the 
reports of archaeobotanical excavations. Especially we may suppose that varieties with high sugar content, 
similar to a number of modern varieties, were cultivated in Armenia since the first half of I Millennium BC. 
Excavations in Karmir Blur (in 1949-1950) found charred grape seeds which morphologically are very close 
to the seeds of Armenia aborigine Ararati and Nazeli varieties (6). So these varieties could be regarded as 
‘’ancient’’ varieties.   
All studied varieties are used for fresh consumption, some of them are used as raisins, as well as are used 
to make marinades, compotes and juices and 2 of them are for both fresh consumption and wine making 
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(Sev Arevik and SpitakArevik). There are some interesting peculiarities of using the varieties by local people. 
For example Ararati variety is used for compote making, such a sweet non alcoholic beverage of cooked 
berries in large volume of water.  The Hastamashk in the same region is used homemade canning, especially 
for making marinades.  
The genetic profiles of 20 SSR markers detected 241 alleles ranging from 7 (VVIN73) to 17 (VRZAG79), with 
an average of 26 alleles per locus. The number of effective alleles (Ne) ranged between 3 and 11 per locus 
with an average of 6.8.  So it is clear that there are loci with relatively high Ne (VRZAG79, VVMD24, VVMD25, 
VVIH 54).The Shanon information index (I values) ranged from are 1.338 to 2.568. The observed 
heterozigocity (Ho) ranged between 0.192and 0.926, with an average of 0.713. Whereas, the values of 
expected heterozigocity (He) were slightly higher, with an average 0.840.  The Fixation index (F) shown 
values ranging from -0.024 to 0.710. In natural population fixation index values are expected to be close to 
zero under the random mating. The increasing of the values is pointing about existence of inbreeding, 
however comparing with the wine varieties the genetic distance is higher (9). In our case these values are 
probably linked with limited cultivated range and restricted number of populations. Reduced genetic 
variability in studied varieties is a common feature in many crops, probably due to the genetic bottleneck 
that occurred during domestication and selection. 
Uniformity and informativity of OIV codes for Armenian local varieties were determined. Several OIV codes 
showed uniformity for characterized cultivars, for example code 084 (Mature leaf: density of prostrate hairs 
between main veins on lower side of blade), 151 (Flower: sexual organs), 502 (Bunch: single bunch weight), 
for other OIV indicators, higher or smaller diversity was determined.  

Significance of the Study and Conclusions 

A comparison between genotypes, and morphology allowed defining true to type varieties and mistakes 
among the plant material, as well as synonyms and homonyms in ampelographic collection. The study 
shows that some of genetic profiles, registered under the name of specific varieties were not listed in 
national and international grapevine databases, and need additional research for unknown genotypes 
identification. The results obtained were used by the Armenian Harvest Promotion Center for establishment 
of the nurseries of true to type varieties and establishment of selected table grape vineyards with the 
perspective of the raisins production by local farmers.  

Acknowledgements: This research was partly supported by the project of Armenian Harvest Promotion Center, as well as 
ANSEF project. We are very grateful to all farmers and informants for providing materials and information, who are holders 
of traditional knowledge and information. We are grateful to Armenian ampelographic collection staff for help and support. 
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Background and Aims 

The University of Arkansas table grape breeding effort began in 1964, started by Dr. James N. Moore (1). 

The program has been conducted in the middle of the country, in the upper south. Several key 

environmental characteristics include rainfall of 1100 mm per year (with rain each month), hot summer 

temperatures of 35oC in most summers, winter minimum temperatures of  -15oC, and some risk of spring 

frost leading to emerging shoot damage. There is a substantial group of biotic challenges at this site 

including a range of diseases such as black rot (Guignardia bidwellii Viala & Ravaz), powdery mildew 

(Erysiphe necator Schw. (syns. Uncinula necator (Schw.) Burr., E. tuckeri Berk., U. americana Howe, and U. 

spiralis Berk. & Curt; anamorph Oidium tuckeri Berk.), downy mildew (Plasmopara viticola Berl. & de Toni), 

and anthracnose (Elsinoë ampelina Shear) along with several insects including grape berry moth 

(Paralobesia viteana Clemens). These biotic and abiotic factors have provided for substantial selection 

pressure for winter hardiness, fruit cracking, and to some degree disease resistance. The original dream 

was to develop table grape varieties to create an eastern US table grape industry. There was also a minor 

effort in breeding juice and wine grapes.  

The germplasm used in the program has been a combination of Vitis vinifera L. and V. labrusca L., an eastern 

US native species. This latter species offers better adaptation including winter hardiness, disease resistance, 

fruit cracking resistance, and a new flavor profile. It also introduces limitations such as soft, slip-skin texture, 

thick skins, more procumbent growth habit, and flavors that can be overwhelming for some palates. Over 

the years, it was found that the higher the quality including thin skins with crisp texture, the less adapted 

the vines were as shown by winter injury and fruit cracking. The program has produced 12 table grape 

cultivars, mainly targeted for local-market use in the eastern US. These include Venus, Reliance, Mars, 

Saturn, Jupiter, Neptune, Victoria Red, Faith, Hope, Joy, Gratitude, and Passion (1, 3).  

Experimental Procedure and Main Results 

Crossing began in the program in 1964 using the diversity in germplasm described prior. Hundreds of 

thousands of seedlings were grown resulting in 2,032 selections. Crossing was discontinued after 2009, and 

the last selections were made in 2013. A large group of selections remain in the program for potential 

release or use in cooperative breeding with other programs. Breeding continues in Arkansas with an active 

crossing and selection program in muscadine grapes (V. rotundifolia Michx.). The greatest challenges in 

breeding table grapes in Arkansas include fruit cracking in summer rains, diseases, and winter injury. 

Progress has been made in improving all of these areas. 

Cooperative breeding has been a focus since 2002. Dr. David Cain with International Fruit Genetics (IFG) 

(Bakersfield, CA USA) visited me in Arkansas in the summer of 2001. Dr. Cain had just started his new IFG 

fruit breeding program in California, and was very familiar with the Arkansas grape breeding effort as he 

had visited the program at various times over the years. Dr. Cain was very experienced in table grape 

breeding, but he needed an expansion of breeding germplasm to complement the V. vinifera material he 

was crossing with. He shared the idea of incorporating the Arkansas program achievements (selections 

developed but not released) into his IFG effort. Crossing using Arkansas germplasm at IFG began in 2002 

and continues today. The cooperation with IFG allowed innovation in a number of traits including new 

flavors, shapes, skin cracking resistance, seedlessness, and overall broader adaptation.  The cultivar Cotton 

Candy resulted from a combination of a V. vinifera female parent cultivar and an Arkansas selection as the 

male parent. This unique combination provided for a major innovation in table grape flavor for the US and 

international markets. 
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Significance and Conclusions 

The resulting cultivars from the Arkansas breeding effort have provided a breadth of choices for growers in 

the eastern US, as well as options for local-market growers in the Pacific Northwest region of the country. 

As local markets have grown in number and diversity in the US, it has become increasingly important to 

have more options for growing in specific regions. Although a large-scale production of Arkansas cultivars 

has not developed, their value continues to increase. 

The IFG cooperation, a unique public/private endeavor, has resulted in major innovations in table grape 

choices. As marketing expands of Cotton Candy and other increased-flavor cultivars, it is becoming more 

evident that consumers enjoy diversity in flavors in table grapes, particularly when combined with large 

berry size, crisp texture, and seedlessness. The Arkansas program also focused on elongated shapes. This 

was done by crossing among semi-elongated to elongated selections, and selecting those with a greater 

expression of this trait. “Funny Fingers” grapes are now marketed to a limited extent in the US. 

Genetic diversity in table grape breeding at the University of Arkansas has been the foundational key to 

progress in cultivar development. Furthermore, this diversity is contributing to increased diversity in local 

market and large shipping markets. This is one of the most exciting times in table grape breeding!   
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The table grape breeding program at INIA started in 1986 with the objective to satisfy the needs of 
local growers. As the most relevant markets for Chilean table grapes are located overseas, postharvest 
periods of 45 days at least are required. We also focus our selections to satisfy both, standard quality 
traits such as seedlessness, good berry size, flavor and texture, and productive traits such as loose 
cluster architecture and high cluster productivity. Nowadays, the INIA-Biofrutales table grape breeding 
program is also incorporating natural powdery mildew resistance to its germplasm. 
 
New grape varieties are derived from controlled crosses and phenotypic selection. Each year, the INIA-
Biofrutales breeding program produces more than 5,000 news seedlings using standard techniques for 
embryo rescue. In order to increase the chances to produce seedlings that combine desirable 
characteristics, marker assisted selection is used for highly heritable traits such as seedlessness. 
Moreover, to study the genetics of other physiological traits such as rachis postharvest, berry size and 
shape, methods for high throughput phenotyping based on image analysis have been developed. Given 
the relevance of the postharvest life, the behavior of our current advanced selections is measured after 
30, 60 and 90 days of storage at 0°C, and two days of shelf life. Our newest variety, ‘Iniagrape-one’, 
stand out for its long postharvest life, keeping berry flavor and rachis green color after more than 90 
days of storage. 
 
Several genes conferring natural resistance to powdery mildew have been characterized for various 
research programs. To develop new table grape cultivars with stable disease resistance those genetic 
regions need to be introgressed into table grape background. However, it has been shown that disease 
resistance genes can be overcome by pathogens, which encourage the deployment of new seeds in 
annual crops. For perennial cultivars, such as grapevines, the durability of natural disease resistance is 
a key element to consider during the breeding process. 
 
During this work, phenotyping and genotyping techniques will be discussed along with strategies for 
development of new table grape varieties with durable disease resistance. Also, the new table grape 
variety ‘Iniagrape-one’ will be presented. 
 
Acknowledgements: This work has been funded by CORFO INNOVA Grant 09PMG-7229. We also thanks Biofrutales, Andes 
New Varieties Administration (ANA), Agricola Brown and technical support from Ariel Pinolef, Carolina Zúñiga,  Isela Escudero, 
among others. 
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Murcia is the Spanish region that produces and exports the largest amount of table grapes, with some 
European countries consuming a large proportion of the 168,000 tons produced. 30 years ago the vine 
growers of our region cultivated local varieties with seeds, then the varietal landscape was transformed 
with the foreign seedless varieties and since 2013 they are cultivating grapes obtained in our own IMIDA-
ITUM breeding program. At present, the partner companies have sixteen new varieties at their disposal 
that stand out by their crisp texture, of which eight are white, six are red and two are black varieties, and 
they already cultivate an area that exceeds 600 hectares, equivalent to more than 10% of the regional land 
devoted to the cultivation of table grapes. 

 

Figure 1 – Productive calendar in Spain 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
A decade ago, we started a new line of work to obtain disease-tolerant varieties, the result of which is 
"Itumfifteen", our first registered variety with genes for tolerance to powdery mildew. Growing them, 
producers will  have less harvest losses and will also save in phytosanitary treatments, consumers will get 
grapes with less residues, and there will be a considerably smaller environmental impact, all of which aims 
at achieving a more sustainable type of agriculture. 
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Figure 2 – Itumfifteen 

 
 
 

The development of the new varieties IMIDA-ITUM was initially produced to meet the needs of local 
farmers, but due to the interest shown by producers from the rest of the world, plant material has been 
sent to Chile, Peru, Argentina, Brazil, South Africa and Australia. 

 

Acknowlwdgements: collaboration companies like Agrométodos, Bayer CropScience, SasCoda, Symborg, Suterra, TimacAgro 
and Koppert. 
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Background and Aims: Identification of superior cultivars with high of the important objectives in crop 
breeding (2). One of the most importance cases about using of introduced plant germplasm from foreign 
countries is the adaptability evaluation of these genotypes in different conditions of receptive country (1). 
If  these genotype would be better than control genotypes, those will use as new genotypes  in receptive 
country, otherwise after evaluating them, their distinctive traits used in landraces breeding programs (3). 
To study the adaptability of some imported commercial seedless cultivars in more important grape growing 
reigns of Iran and comparison of fruit quality and yield with local cultivars this research was conducted. 

Experimental Procedure and Results: To evaluate and comparison of quantitative and qualitative fruit traits 
and measurement of macro (N, P, K, Mg and Ca) and micro (B, Zn and Mn) nutrient elements amount in 
petiole of some Iranian grapevine cultivars (Bidane sefid, Peikany Kashmar, Khalili Shiraz and Rasha) and 
foreign cultivars (Thompson seedless, Superior, Fiesta, Ruby seedless, Flame seedless, Perlette and Black 
seedless) this study was carried out as RCBD design at four replications in Urmia, Iran during 2005-2011. 
The measured traits were morpho-physiological and phenological characters, berry and bunch weight, fruit 
set, leaf chlorophyll content,  TSS, TA, pH, disorders  incidence rate and ripening time. In most measured 
traits there were significant differences between cultivars (Table 1).  

Table 1. Means Comparison of quantity traits of grape cultivars 

BSN Powdery 
mildew 

Shot 
berry 

TA 
(%) 

TSS 
(°Brix) 

 

Berry 
width 
(cm) 

Berry 
length 
(cm) 

Berry 
weight 

(g) 

Bunch 
width 
(cm) 

Bunch 
length 
(cm) 

Bunch 
weight 

(g) 

Yield 
(kg/vine) 

 

2b 3b 2bc 1.08ab 19.7abc 1.24bc 1.34c 1.3b 12.7ab 27.4a 245.1ab  10.15ab Thompson 
seedless 

2b 3b 3b 1.04ab 18.8abc 1.36ab 1.4c 1.7ab 12.3ab 24ab 274.5a 9.5ab Flame 
seedless 

2b 3b 4a 1.1ab 18bc 1.22c 1.3c 1.3b 11ab 21.5b 220.2ab 6 b Perllete 

2b 4a 2bc 1.3a 20.2ab 1.22c 1.35c 1.6ab 11.8ab 23.6ab 289.1a 9.3 ab Fiesta 

2b 3b 2b 0.87b 19abc 1.22c 1.45bc 1.6ab 12.5ab 21.8b 199.5b 7 b Black 
seedless 

2b 1c 3c 0.84b 19.6abc 1.38a 1.65a 1.98a 12.4ab 26.5a 213.4ab 7.9 b Ruby 
seedless 

2b 3b 2b 1.4a 21a 1.16c 1.3c 1.3b 13a 24.9ab 271.3a 8.1 b Bidane 
Sefid 

3a 3b 2bc 1.38a 17.2c 1.22c 1.6ab 1.6ab 10.8b 25.7ab 275.7a 14.4 a Khalili 

Means in each column followed by similar letter are not significantly different. 

The most and the less TSS was recorded in Bidaneh and paykani, respectively. Bidaneh had the highest fruit 
set rate followed by perlette and khalilli Shiraz. BSN and Sun scald sensitivity in foreign cultivars was less 
than Iranian cultivars. ANOVA results also showed significant difference among studied cultivars in mostly 
all elements. Among cultivars the highest petiole N concentration was recorded in Flame seedless and 
Peikany and Rasha cultivars had the lowest amount. P element concentration in Bidane sefid Qazvin was 
significantly higher than all tested cultivars. The highest and the lowest Mg amount were measured in 
Peikany and Bidane sefid Qazvin, respectively. B concentration in petiole of cultivars was in range of toxicity 
except Rasha that had the lower concentration than all other cultivars. Iranian cultivars had lower capability 
to absorb Zn than abroad cultivars. The highest and lowest Zn was recorded in petioles of Thompson 
seedless and Peikany cultivars, respectively. 
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Discussion and Significance of the Study: Among all seedless cultivars, Thompson seedless, Flame seedless 
and perlette were superior in almost all measured traits and will be introduce as adapted cultivars but In 
this study, Iranian local cultivars showed significant and high cold tolerant than imported cultivars. 
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Background and Aims 

Grape is one of the most economically important plants worldwide. The complex phytochemistry of 

the berry is characterized by a wide range of compounds, most of which have been demonstrated to 

have therapeutic or health promoting properties. Recent studies have shown that the beneficial health 

effects promoted by consumption of grape and grape products depend to the unique mix of phenolic 

compounds. Here, we summarize our recent scientific advances, in collaboration with other research 

groups, supporting the beneficial health qualities of grape. Investigations have been carried out to 

evaluate the effects of grape in pathologies such as cancer, mycotic infections and cardiovascular 

diseases. 

Experimental Procedure and Results  

As for cancer, we evaluated the apoptotic effects produced by three different grape seed extracts 

(GSEs) from Italia, Palieri and Red Globe cultivars, on colon cancer cells (Caco-2). Independent of its 

source, GSEs produced strong biological effects on Caco-2 cells, which include growth inhibition, 

induction of markers of apoptotic signalling pathways and programmed cell death (2). A subsequent 

study showed that Italia, Palieri and Red Globe grape seed extracts induced an apoptosis level 

considerably higher compared to epigallocatechin, procyanidins and their association. Moreover, 

Palieri-treated samples induced a significant higher response compared with the other two cultivars 

(3). Further, we have evaluated whether extracts from Italia and Palieri interfere with 

chemotherapeutics utilized in colon cancer treatment (6). We also showed that GSEs obtained from 

wine and table cultivars, grown under hydric stress and with a high content of polymeric flavan-3-ols, 

possess a strong antifungal activity. In particular, we demonstrated, for the first time, anti-Candida 

activity of Palieri-GSE in an experimental murine model (7). 

With regard to the protective action of grapes in cardiovascular disorders, we investigated the effect 

of 12 table grape varieties (white, red and black) on tissue factor (TF) expression, the main trigger of 

blood coagulation, and the possible relation with the phenolic profile. All grape skin extracts inhibited 

TF synthesis but with a different efficiency, red grapes being the most active. By correlation analysis, 

the compounds showing the strongest association with TF-inhibiting activity were quercetin and 

cyaniding (4, 5). Following these promising in vitro results, we have conducted a study with healthy 

volunteers who followed a grape-rich diet for three weeks. This study was designed for a double 

purpose: evaluating the effect of grape consumption on coagulation and fibrinolysis in human subjects 

and studying the variation of gene expression in circulating blood cells induced by table grape 

consumption. The results showed that a grape-rich diet induces significant antithrombotic effect (1) 

and alters peripheral blood mononuclear cells gene expression implicated in processes as 

inflammation, antioxidant activity and coagulation (in preparation). 

Discussion and Significance of the Study 

All studies reported above show the significant biological activity of grape extracts obtained from seeds 

or skins on human health. It is important to emphasize, however, that grape extracts obtained from 

different cultivars, and even extracts provided by the same cultivar, grown under different agronomical 

conditions, display a remarkable diversity in their chemical composition. No single polyphenol is able 

to explain a biological effect as efficiently as the complete grape extract, suggesting an effective 

synergism among different compounds. 

 
Acknowledgements: This study was supported by a grant from the Apulia Region (PO FESRFSE2007-20013-Project TEGUVA 
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Background and Aims  
 

Table grapes, a food highly appreciated for its organoleptic and nutritional properties, is produced in many 
regions of the world and can therefore be available throughout the year. For the laboratory, it is therefore 
strategic to have access to rapid, reliable methods of analysis capable of verifying as soon as possible the 
presence and concentration of a large number of active ingredients, for the control of compliance with 
national and international laws and with specific protocols required in the commercial field. Over the last 
few years, the evolution of instrumentation in terms of sensitivity and selectivity has allowed a 
simplification of analytical procedures and a wide extension of the number of active principles that can be 
analysed by multiresidue analysis. Moreover it has allowed to add to rapid screening tests the 
determination of active ingredients (such as ethephon or fosetyl-aluminium) that up to a few years ago 
required long and complex analyses. This presentation will address a number of technical-analytical, 
regulatory and food safety issues related to the production, control and marketing of table grapes. 

Experimental Procedure and Main Results 

The multiresidue analysis has been carried out on table grapes samples, 92% of which coming from 
Southern Italy, distributed over the year 2016, with the largest number of samples concentrated between 
July and October, by applying the QuECheRS method (1). The analysis has been applied to about 500 active 
substances, using acetonitrile extraction and GC-MS/MS and LC-MS/MS techniques.  
The method was properly modified to allow accurate extract purification along with suitable recovery and 
quantification of pH-sensitive active ingredients. Unless otherwise specified, all the species contained in the 
residue definition (starting active principle with its possible isomers and metabolites) have been monitored.  
In addition to multiresidue analysis, a number of active ingredients have been analysed by the QuPPe 
method (2) in LC-MS/MS, in particular highly polar analytes, the analysis of which, after methanol 
extraction, envisages the use of specific conditions of chromatographic separation, different from those 
used in the QuEChERS method. Eventually, specific attention was reserved to the analysis of 
dithiocarbamates (3), a family of active ingredients requiring a separate analysis with different techniques, 
currently under development. 
The minimization of analysis times resulted critical, and it was only possible thanks to the speed and 
robustness of the methods applied, along with optimum maintenance and calibration times for the 
equipment. 
 

Main results 
 

The methods outlined above allowed the analysis of over 3000 table grapes samples. By taking into account 
all the analysed samples, the average active ingredient found per sample was equal to about six residues. 
Table 1 shows the distribution of residual concentrations, ranging from traces below the quantification limit 
of 0,005 mg/Kg (screening reporting level), to residues exceeding 1,0 mg/Kg.  
 

Table 1. Residue concentration intervals found on the analysed samples. 
Year Number of 

samples of table 
grapes 

Values below LOQ 
(0.005 mg/kg, 

screening level) (%) 

Values 
between LOQ e 
0.05 mg/kg (%) 

Values between 
0.05 and 0.2 
mg/kg (%) 

Values between 
0.2 e 1.0 mg/kg 

(%) 

Values higher 
than 1.0 mg/kg 

(%) 

2016 3120 23.2 27.6 20.4 21.4 7.43 

 
Values above the legal limits (2.7% of all results) are attributable in almost all cases to active principles for 
which the legal limits laid down in European Regulation 396/2005 were only slightly higher than the 
quantification limits. In numerous instances, the sum of the concentrations of the metabolites has been the 
determining factor for assessing the exceedance of the legal limits in the presence of often negligible, if not 
completely absent, starting active principles. In other cases, the time of field treatment was certainly too 
close to the time of sampling and analysis. We also recorded a non-negligible number of active ingredients 
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which were unauthorized for table grapes in the country of origin (1 % of all results). Apart from sporadic 
cases of fraudulent use, in most cases active principles were used in nearby cultures, and their drift by 
atmospheric agents caused the contamination of adjacent field. 
Sample evaluation was conducted in the laboratory, in addition to the control of compliance to the legal 
limits (MRLs), also by verifying the number of active ingredients and applying the calculation of the "acute 
reference dose exploitation", the sum of which, referred to all the residues present on the samples, 
determines a parameter (% ARfD) (3) used by many large-scale retailers as an indicator for the product 
safety assessment. 

Significance of the Study and Conclusions 

A number of important considerations can be drawn from the analysis of the obtained results. The 
producers of the food sector, as end users of the analytical report, need to be correctly informed about the 
characteristics and the purpose of a residue analysis in order to properly exploit its potential. The 
characteristics of the active substances and their metabolites must be known in order to value the possible 
degradation and consequently the potential total concentration of the residue at the time of product 
harvesting. The analysis allows one to evaluate the behavior of the active ingredients, the final residue of 
which depends on the time and mode of treatment, on the type of formulation, on the climatic conditions 
and on plant conditions. Of all the available methods (5), the laboratory must apply the fastest, most 
selective and sensitive one, ensuring a correct quantification also at low concentrations, to accurately 
discriminate between traces and values above the quantification limit. The analytical laboratory must also 
ensure the fullest coverage of known active ingredients and other analytes that may be required as a result 
of public control reports or from specific necessities stemming from private need. The demand for analysis 
of residues from, for example, fertirrigation treatments or environmental contaminations (such as 
phosphites, quaternary ammonium salts or chlorates and perchlorates) is a consolidated reality. The result 
of a full analytical screening provided by the analytical laboratory allows the customer to appropriately 
evaluate the quality and the healthiness of the product, acting as a warranty for the producers of the food 
sector, and contributing to the protection of the consumers’ health. 
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Background and Aims 
The European grapevine moth, Lobesia botrana (Den. & Schiff.) (Lepidoptera, Tortricidae) is the most 
serious pest of grape in Europe. In Italy, the number of generations per year ranges from two in northern 
regions to four in southern ones (1). Control of strategies of this pest are mainly based on an intensive use 
of synthetic insecticides (organophosphates, chitin synthesis inhibitors, moulting accelerating compounds 
etc.) which have caused many environmental and human health concerns. For this reason, effective and 
ecofriendly control methods are receiving increasing attention. Mating disruption (MD) is a control tactic 
involving the use of sex pheromone produced by virgin females to attract males for mate. By releasing 
relatively high quantities of the main component (E7Z9-dodecadienyl acetate) of L. botrana sex pheromone, 
MD aims to interfere with the reproductive activity of the pest by reducing or inhibiting the males’ capability 
to perceive and behaviorally respond to calling females (2). 
The success of MD technique strongly depends on the dispenser technology used that must ensure a 
controlled-release of the active ingredient up to an estimated critical threshold of about 23.0 mg/ha/h (3) 
and for a prolonged period of time, possibly as long as the presence period of adult moths. 
Pheromone release and performance of dispensers are affected by different factors including 
characteristics of dispensers (polymeric matrix structure, dimensions, shape, wall thickness),  bait dosage, 
temperature, wind speed, shading degree etc. which vary among different geographical areas. This implies 
that pheromone dispensers require to be carefully evaluated before applying them in a new area. The 
present study reports results of research activities carried out to characterize the discharge curves of two 
recently developed sex pheromone dispensers and their effectiveness in controlling L. botrana in Apulia. 

Experimental Procedure and main Results 

Sex pheromone dispensers. Two types of reservoir sex pheromone dispensers for mating disruption of L. 
botrana, namely RAK® 2 Max (BASF Italia, Divisione Agro) and Isonet® L TT (CBC Europe, Division Biogard), 
were tested in table grape vineyards (3 hectares) of Foggia (Apulia, southern Italy) trained to Tendone 
system and planted at 2.4 m x 2.4 m. Rak® 2 Max is a double-ampoule polyethylene dispenser (8.5 cm long, 
3 cm wide) loaded with about 300 mg of the main sex pheromone component of L. botrana (E7Z9-
dodecadienyl acetate) and N-dodecenyl acetate used to slow the release of the active ingredient. Isonet® L 
TT dispenser is made of two parallel polyethylene capillary tubes filled with about 344 mg of E7Z9-
dodecadienyl acetate and joined and sealed at ends. 
Mating disruption trials. Pheromone dispensers were hand-applied on branches at the height of the future 
clusters at the beginning of April, concurrently with the beginning of the first adult flight of L. botrana. 
According to the manufacturer’s instructions, RAk® 2 Max dispensers were applied at a rate of 500 per 
hectare while Isonet L TT were applied at a rate of 250 dispensers per hectare (3 hectares) in 2011-2012 
and 2016, respectively. For indirect evaluation of MD effectiveness, male captures in MD treated and 
chemical treated (control) vineyards by pheromone traps (n = 3) were compared. This allowed to assess the 
ability of males to locate a pheromone source in MD treated vineyards. For direct evaluation of MD 
effectiveness, MD and chemical treated vineyards were divided into three blocks and infestation rates 
determined by checking 200 clusters in each block during the first and second generations and at harvest. 
Chemical applications were decided autonomously by winegrower. Comparisons of mean values of 
infestation rates were made using the Student’s t-test. 
Discharge curves of dispensers. Five groups of 15 RAK® 2 Max dispensers (n = 75) or 4 groups of 10 Isonet 
L TT dispensers (n = 40) were evenly distributed in MD treated vineyards to study the kinetic of pheromone 
release. Each group of dispensers was weighed at 2-week intervals from early April to early November using 
a precision balance (Scout Pro, SPU 123, Ohaus Corp.). The difference between two consecutive weightings 
of the same group of dispensers was used to calculate the average loss in weight and the amount of 
pheromone emitted. 
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Main results. The Rak® 2 Max and Isonet® L TT reservoir dispensers, applied at the beginning of April, 
respectively at a rate of 600 and 250 per hectare, released pheromone amounts equal or higher than the 
threshold (23 mg/ha/h) considered enough for MD of L. botrana respectively for 24 and 22 weeks (the 
middle and the end of September, respectively) (Fig. 1), thus covering almost the entire flight period of 
adult moths. 

       
Figure 1.  Mean release rates of L. botrana sex 
pheromone from Rak® 2 Max and Isonet® L TT 
dispensers in Apulia respectively in 2011-2012 and 
2016. 

 Figure 2. Damage of L. botrana in Rak® 2 Max, 
Isonet® L TT, and chemical treated vineyards in 
Apulia respectively in 2011-2012 and 2016. 

 
In chemical treated vineyards, with curative insecticides, monitoring pheromone traps captured high 
numbers of male moths in each year. This allowed to detect four peaks of flight activity respectively in late 
April - early May, late June - early July, middle August, late September-early October corresponding to 
different generations of L. botrana. In MD treated vineyards, both with Rak® 2 Max and Isonet® L TT 
dispensers, a few males were sporadically captured with pheromone traps only during the flight peaks, thus 
suggesting that males were unable to locate an attractive pheromone source. 
In all MD treated vineyards, very low levels of L. botrana damage were found in different years. In both 
2011 and 2012, the mean percentages of injured clusters after the first and second moth generations and 
at harvest in vineyards treated with Rak® 2 Max dispensers were significantly lower (P < 0.05; t-test) than 
those recorded in chemical treated vineyards (Fig. 2). In 2016, the mean percentages of injured clusters in 
Isonet® L TT  and chemical treated vineyards were similar and close to zero at harvest.  

Significance of the Study and Conclusions 

The two reservoir dispensers assured a prolonged release of proper amounts of L. botrana pheromone that 
elicited a strong disruptive effect in the mating activity of adults of almost all four generations in the 
environmental conditions of vineyards in Apulia. The good performance of such devices, sometimes better 
than insecticide applications even in an area with a high pest pressure, encourages a wide application of 
MD as an effective and sustainable control method of the European grapevine moth. 
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support and test materials. 
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Table grape is one of the most important crops in Italy where it is difficult to combine pest control, quality 
and aesthetic needs with the stringent requirement of reducing the number and amount of chemical residues 
in the final production. In addition, very frequently the repeated use of chemical plant protection products 
required to control several pests is the major reason for the development of pests resistance to the chemical 
pesticides. The Western Flower Thrip, Frankliniella occidentalis, is a good example of a pest difficult to be 
controlled by chemical pesticides due to the occurrence of resistance and the residue  issues  since its accidental 
introduction in Italy in the last century. Nowadays, even if several insecticides are still available, label 
restrictions are strongly limiting their use. For these reasons, from 2011 to 2015, four field trials were carried 
out to evaluate the effectiveness of a microbial insecticide based on Beauveria bassiana strain ATCC 74040 for 
the control of F. occidentalis on table grape during flowering. 
In all trials, a randomized complete block design was used, with 4 replicates per treatment, and with a 
varying number of plants per plot (depending on the trial site). The trials were conducted in 4 different 
locations (2 in Sicily and 2 in Apulia region). In all trials, the Microbial Pest Control Agent (MPCA), applied by 
itself and included in an integrated pest management (IPM) strategy,  was tested  in comparison  to an 
untreated control, and a chemical standard  control strategy.  In all trials, the final assessment was 
conducted 2-4 weeks after the last treatment application. All tested  treatments significantly  reduced 
the infestation  levels  of  F.  occidentalis  in comparison to the untreated control. When applied by itself 
(for a total of 3 applications) the MPCA did not always provide a full control of the target pest. However, 
when the product was used in a strategy consisting of a first application of a knock-down insecticide 
followed by two applications of the MPCA, control levels were comparable to  those  of  the  chemical 
reference strategy  consisting  of  repeated applications of  chemical insecticides. Considering the restrictions 
of the chemical insecticides approved against this target pest on table grapes,  applications  of  B. bassiana  
strain  ATCC  74040  can be considered  an important  additional plant protection tool to be included in 
integrated pest management programmes, especially if a reduction in residue levels  and number of  
chemical sprays  is  deemed necessary.  Furthermore, a strategy consisting of a first application of spinosad 
followed by two applications  of B. bassiana strain  ATCC 74040 can be considered a valuable option in 
organic viticulture. 
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16-Isonet® PF: a step ahead in the control of P. ficus Signoret (1875) 
 

E. Ladurner,  A. Iodice,  F. Savino, M. Benuzzi 

CBC (Europe) srl – BIOGARD Division 
Corresponding author e-mail: fsavino@cbceurope.it  
 
Planococcus ficus, the Vine mealybug (VMB) is a key pest in grapevine growing areas worldwide. Like other 
mealybugs, P. ficus feeds on the phloem of trunks, canes, leaves, clusters and roots of grapevine and 
several other plants. VMB can cause severe damage to table and wine grapes, affecting crop quality and yield. 
The large amount of released honeydew can accumulate on the clusters and foster the development of 
sooty mold fungi that reduces photosynthetic activity in leaves. 
In table grape this phenomenon can also cause cosmetic damage, reducing the marketability of the grapes 
and increasing the risk of “ochratoxin A” contamination. Additionally P. ficus is known to be a vector of 
several viral diseases and is therefore considered an economic pest even at low infestation levels. 
Stemming from European regulatory changes, promoted by the Directive 2009/128/EC (European Union 
2012), as well as growers’ increased awareness of environmental and worker safety, new lower-risk 
technologies have emerged for controlling arthropods. 
The  use of  Isonet  ®  PF,  pheromone dispenser  for  mating disruption  of  VMB  will  result  in a considerable 
reduction  or  complete  stop   in  insecticide sprays   thus  in  preservation   of   beneficial   and  pollinators. 
Isonet ® PF, allowed in organic farming, in area-wide IPM strategies, will definitely contribute to preventing 
the risk of undesired residues in the final production and the development of pest population resistance to 
chemical insecticides 
In official trials conducted in Sicily and other Central-Southern Italian regions the use of Isonet® PF 
significantly reduced the percentage of bunches  infested  by P.  ficus  as well as the number of Vine 
mealybugs/bunch in comparison to the untreated control, with efficacy values being similar or higher than 
chemical control. 
The active ingredient of P. ficus is presently in the process of being submitted for registration that will 
hopefully be achieved in reasonable time. 
 
Acknowledgements: Shin-Etsu Chemical Company Ltd. that provided the dispensers for the trial. 
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Background and Aims 

Despite the importance of grapevine (Vitis vinifera L.) as one of the most cultivated species, the molecular 
events occurring during the fruit set period, are far from elucidated. The success of the flower-to-fruit 
transition stage is critical to determine berry number, their final size and yield potential. In table grapes 
fruit set is often excessive and gibberellic acid (GAc) spraying during bloom is the most common method 
for thinning, in order to satisfy fresh market quality standards (1). Aiming at providing a new insight on fruit 
set and flower abscission regulation on stenospermocarpic table grapes, transcriptomic and metabolomic 
analyses were performed in the inflorescences and vine physiological alterations were investigated.  

Experimental Procedure and Main Results 

The trail was conducted in 2013, in Herdade Vale da Rosa table grape company in south Portugal, with 
seven-year-old ‘Thompson Seedless’ (Vitis vinifera L.) vines grafted on ‘140 Ruggeri’ rootstock, spaced 3x3 
m, grown under an overhead trellis system covered with plastic, and managed following standard 
fertilization, irrigation, and pest-management practices. The imposed treatments were chemical thinning 
with GAc spray (10 ppm, 12.5 ppm and 12.5 ppm applied at 20%, 50% and 100% cap fall, respectively) and 
non-treated control vines. Inflorescences sampling was conducted at 3, 5 and 7 days after 100% cap fall for 
global transcriptomic analysis (RNA-Seq with Illumina 100-bp pair-end sequences at LGC Genomics) and 
metabolomic profiling (Metabolon Inc.). Statistical analysis was performed to identify significant differences 
between time-points in control samples and between treated and control samples for each time point. 
Flower drop, leaf area, chlorophyll content and gas exchange were monitored during two weeks after 100% 
cap fall. At harvest, berry and bunch quality was assessed.  
Main results. A total of 496 differentially expressed genes and 40 changes on metabolite relative content 
were found over the fruit set time-points investigated in control samples (Fig.1). These data showed a broad 
transcriptome reprogramming of molecule transporters, particularly regulating the expression of genes 
encoding SWEET membrane sugar transporters. Hormone-related transcription changes were observed, 
associated with increased indole-3-acetic acid, gibberellin biosynthesis and cytokinin degradation. 
Secondary metabolism, the most representative biological process at transcriptome level, was 
predominantly repressed. On the other hand, during fruit set stages investigated, up-regulation of genes 
assigned to the cell cycle control, cell division and chromosome partitioning functional category, was 
observed.  
Flower drop rates significantly increased from 63% in non-treated vines to 83% in response to GAc 
treatments. Although the leaf gas exchange rates and leaf area values have not been significantly affected, 
GAc treatment led to the differential expression of 344 genes and changes on 32 metabolites relative 
content, unravelling a predominantly induction of energy production and conversion and carbohydrate 
metabolism (Fig. 1). GAc treatment also induced flavonoid metabolism and repressed the expression of 
genes encoding MYB transcription factors, known to control anthocyanin biosynthesis (2). The down-
regulation of a gene encoding a gibberellin 3-β-dioxygenase involved in GA biosynthesis suggested a 
negative-feedback regulation promoted by GAc spraying. Enzimatic and non-enzymatic ROS detoxification 
mechanisms were also found to be affected by this treatment. The enhanced flower abscission resulted in 
a reduced berry number and bunch compactness and an increased berry firmness, acidity and weight in 
GAc treated vines. 

Significance of the Study and Conclusions 

The present study provided the first sequential transcriptomic atlas of fruit set and GAc-induced flower 

abscission in stenospermocarpic table grapes, confirming that the carbon, hormone and secondary 

metabolisms has to be fine-tuned in order to induce fruit set or cessation of flower development and 
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abscission (Fig.1) (3, 4, 5, 6) and identifying a specific list of molecular candidates involved in regulation of 

this critical period which could be used for genetic and new thinning methods research. 

 

 

Figure 1 – Proposed model of regulatory events during fruit set and flower abscission in stenospermocarpic 
grapevine. 

 

Acknowledgements: This work was supported by the Portuguese Fundação para a Ciência e a Tecnologia through VitiShade: 
PTDC/AGR-GPL/116923/2010 project and the PhD grant SFRH/BD/69076/2010, ProDeR Action4.1 23921/2/3/4 and by 
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Background and Aims 

In grapevine, bunch growth and vegetative shoot elongation simultaneously occur early in the season 
therefore they might compete for both stored and currently produced assimilates. Until fruit set, clusters 
are weak sinks for assimilates compared with the others growing organs (e.g., vegetative tips, young leaves 
and roots). In grapevine the drop of flowers (or young fruits) has been related to poor sugar availability for 
these organs (1). Then in the season, any decline in the supply of assimilates to the developing cluster 
potentially caused by various environmental, management practices or physiological conditions, may even 
lead to an excessive flower abscission (2, 3).  Bunch morphology and berry size are economically important 
traits for table grape and might potentially be influenced by the partitioning of assimilates between shoots 
and clusters as induced by canopy management (e.g., cane or trunk girdling, cluster thinning, shoot tipping) 
or by the application of some phyto-active substances (4, 5, 6, 7).  Regal Seedless is a white seedless grape 
variety which has a high bud fertility (often 3 big clusters per shoot) and large berries however it often 
suffers an high flowers or young fruit drop due to limited fruit set and in turn an irregularly shaped bunch 
(8). The aims of this trial was to test the effect of source-sink manipulation trough girdling, tip removal and 
spray of TiO2 solution on the number of flower, fruit set, yield and some quality traits of berry Regal 
Seedless. 

Experimental Procedure and Main Results 

The trial was carried out in 2016 in a commercial vineyard (N 40°35’33”; E 16°58’53”) Southern Italy. The 
vineyard was planted in 2010, with Regal Seedless grafted onto 140 Ru. The vines were spaced 2.2 x 3.0 m 
(about 1,500 vines/ha), cane pruned and trained to an Y trellis system, and drip irrigated (2,500-3,000 m³/ha 
per year). Vineyard operations such as fertilization, pest control, soil management, etc. were conducted 
according to local practices. The source/sink manipulation was induced through (i) tip removal, (ii) TiO2 
spray and (iii) girdling as summarised in the Table 1. The experimental design was a randomized block with 
three replicates (5 vines each) per treatment. Untreated vines served as control (C). A dose of 300 mL/ha 
of TiO2 (Tytanit, Intermag) was applied according to user instructions. 

Table 1 – The various treatments and related time of application.  

TREATMENTS level  Time of application (9) 

Girdling - G EL23 (flowering) 

TiO2 spray - Ti EL12 (10 cm shoot length), EL17 and EL27 (fruit set) 

Tip Removal  
Early removal TR0 EL17 (single flower separated) 

Late removal TR1 EL23 (flowering) 

Vegetative and reproductive growth was evaluated by destructive measurements. Fresh and dry weight of 
leaves, berries, clusters and shoots were determined at flowering (EL23), fruit set (EL27), berry pea size 
(EL31), veraison (EL35) and harvest (EL38). LAI was measured at veraison using the Viticanopy smartphone 
application (10). Brix degree was measured from veraison until harvest. On each treatments, cluster per 
shoot and the number of flower was measured at flowering on each clusters bear on nine shoots. Number 
of berries where measured about one month after flowering (24/06/2016) on the same clusters where the 
numbers of flowers was counted. Number of shoot per vine and their weight were measured in winter (at 
pruning) on 15 vines per treatment. 
Main results. The number of flowers and the number of berries per cluster and fruit set were not affected 
by the treatments (Table 2). Cane girdling and TiO2 spray showed a significant higher berry fresh weight 
than C and  early tip removal, all treatments similarly increased the cluster fresh weight (Table 2). Vines of 
Regal Seedless showed about 2.7 clusters/shoot, while the number of cluster per vine ranged from 71.6 (C) 
to 81.4 (TR0), with no statistically significant differences among treatments. Although treatments did not 
influenced the clusters per vine, yield per vine was significantly higher in TR and G than C (Table 3). The 
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highest yield and the lower LAI made for a delay of sugar accumulation (not showed) in TR compared to the 
other treatments. 

Table 2 - Some cluster traits of Regal Seedless. Berry weight and cluster weight were measured at harvest.  

Treatments Flower 
(n/cluster) 

Berries 
(n/cluster) 

Fruit set (%) Berry weight 
(g) 

Cluster weight 
(g) 

Control 1586.2 a 238.5 a 17.5 a 3.61 b 279.2 b 
G 1627.2 a 231.3 a 17.5 a 4.35 a 379.5 a 
Ti 1517.2 a 235.2 a 17.2 a 4.42 a 352.0 a 

TR0 1373.2 a 201.7 a 15.6 a 3.43 b 413.9 a 
TR1 1454.9 a 243.3 a 17.5 a 4.02 ab 456.9 a 

Different letters indicate a significant difference among treatments (p ≤ 0.01).  
 
Table 3 – Main vegetative and reproductive traits of Regal Seedless. Shoot weight and LAI were 
determined at veraison (EL35). Shoot weight was estimated from the weight of pruning and the number 
of shoots per vine. 

Treatments Yield (kg/vine) Shoot weight 
(g) 

Pruning Weight 
(kg/vine) 

Yield/Pruning 
(kg/kg) 

LAI 
(m2/m2) 

Control 20.0 c 120.2 bc 3.36 bc 6.9 c 2.5 ab 
G 27.4 b 155.9 a 4.22 a 7.0 c 2.7 ab 
Ti 26.5 b 149.7 ab 4.06 ab 8.3 bc 2.9 a 

TR0 33.7 a 102.7 c 3.03 bc 12.5 b 2.4 b 
TR1 33.2 a 88.7 c 2.29 c 17.4 a -- 

Different letters indicate a significant difference among treatments (p ≤ 0.01).  

Significance of the Study and Conclusions 

Although fruit set was not influenced by treatments, the size of berry positively responded to G, TiO2 and 
TR1. The suppression of shoot tips around flowering (TR0 and TR1) lead to a lower pruning weight, to an 
higher yield per vine, and to a lower brix accumulation. This could be due to a different physiological 
regulation of the source-sink relationships induced by that manipulation. 
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Background and Aims 

In grapes in temperate climates the Total Non-structural Carbohydrate (TNC) pool supports growth during the 
flowering season, thus influencing fruitfulness and yield in the following season (1). TNC of grapevine roots 
declined from ca. 22-25%DW at bud-break to ca. 5-16%DW during flowering, while trunk TNC decreased 
from ca. 18-20%DW at bud-break to ca. 10-12%DW after flowering (4). TNC recovered in root and trunk 
post-flowering, until leaf fall (6).  

Yield inconsistency is a greater issue in sub-tropics than temperate table grapes (3). The sub-tropical growing 
environment is characterised by a short and mild winter, with a shorter window from budburst to harvest and 
a longer postharvest period (5). The short reproductive window decreases the amount of recent phtosynthate 
available, and increases of the proportional use of TNC. We present the dynamics of TNC concentrations in 
subtropical grapevine tissues and discuss the role of prior season TNC on following season vine yield.  

Experimental Procedure and Main Results 

Nine vines (cv. Menindee Seedless grafted on 5BB Kober) from a vineyard in Emerald, Queensland, Australia 
(23°35' S and 148°12' E) were sampled at budburst (E-L 4), 50% flowering (E-L 23) and harvest (E-L 37) 
(modified E-L system of growth stages; Coombe 1995). Trunk core and root samples (2-5 mm diameter) 
from each vine were collected, dried at 65 oC, ground (<0.5 mm) and a 20 mg sub-sample processed to 
determine soluble sugars and starch by enzymatic assay K-SURFG and K-TSTA (Megazyme International, 
Bray, Ireland). Vines were cane pruned with 96 winter buds per vine (8 canes x 12 nodes/cane). Bunch 
counting was undertaken before flowering and individual vine yield data recoded at harvest. An ANOVA for 
unbalanced factorial design was undertaken using Genstat 16.1th edition. 

 

Figure 1. TNC concentration in root and trunk tissue, and fruit yield in following seasons in Menindee 
Seedless (16 years vine) at Emerald, QLD, Australia. Error bar represents ±SE. BB, FL and HV denote 
bud-break, flowering and harvest, respectively. 

The TNC concentrations of root tissue was significantly greater (p<0.05, df = 2) at budburst (8.6%DW) than 
at flowering (7.02%DW) and harvest (7.08%DW). TNC concentration in root did not differ significantly 
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between two sampling years. A significant year x growth stage interaction (p<0.01) was recorded for trunk 
TNC concentration as trunk tissue accumulated significantly greater TNC at bud burst than flowering and 
harvest in 2014 (8.2%DW) but not in 2015 (6.0%DW). Trunk TNC concentration did not differ significantly 
at flowering and harvest stage between years. Despite the difference in root TNC between years, vine yield 
was not different in 2015 and 2016 harvests. 

Significance of the Study and Conclusion  

Root and trunk TNC concentration for cv. Menindee Seedless grown in the subtropics (8.5% and 6-8%DW, 
respectively) was 33-50% lower than that reported in earlier research (4). In cooler climates, TNC reserves 
recover between post flowering and leaf fall (6). In the current study TNC level in root and trunk tissue did 
not increase until harvest. This result is attributed to rapid and concomitant shoot and berry growth, 
coupled with a shortened duration for berry maturation (i.e.~100 days bud burst to harvest) in sub-tropics 
than in cooler climates, i.e. a limited window to rebuild TNC in storage tissue. Prior season TNC 
concentration at bud burst and flowering, coinciding with the period of floral initiation, did not show 
significant effect on the following season vine yield variations, however, a significant (p<0.05) regression 
(r2=0.42) between root TNC concentration at harvest and vine yield was recorded. Study with large vine 
populations and monitoring of TNC dynamics across the key phenological stages is underway.  
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Background and Aims 

Nitrogen has several effects on both vegetative and reproductive activities of grapevine. It is a very required 
element from the vine since it affects productivity and quality of grape, according to the amounts in the 
soil. Grapevines uptake a certain amount of nitrogen (N) from the soil during the season, which needs to 
be restored each year by both fertilization and mineralization of organic residues in order to maintain an 
optimal nutritional level for the vine. Optimizing N fertilization programs can improve fruit quality while 
either reducing grower costs or limiting groundwater/surface water contamination from nitrogen leaching 
and run off. 
The studies on N in grapevine mainly regarded wine grapes (1), while little information is available about N 
content in the different organs of table grape (2). Table grape cultivation is very important in Puglia since 
this region is the first producer in Italy with 620,000 tons on an area of 24,160 ha (ISTAT, 2017). The aim of 
this 3-year research was to study the content of N in: 1) different parts of the shoot at various phenological 
stages, 2) grapevine materials removed after both summer and winter pruning, and 3) clusters at harvest.  

Experimental Procedure and Main Results 

The study was carried out from 2012 to 2015 in a commercial ‘Italia’ table grape vineyard of 1 hectare 
located in the countryside of Conversano (Ba), Puglia region (Southeastern Italy). Uniform vines 15-year old 
of cv. Italia grafted onto 140 Ru, pruned with four fruiting canes and trained to overhead system were 
selected. The experimental design adopted was a randomized complete block design (3 blocks of 15 vines 
each). The grapevine material sampled for N content was collected from: 
1. summer and winter pruning residues (leaves removal from BBCH 60 to 77; clusters thinning at BBCH 77; 
berries thinning at BBCH 77; winter pruning at BBCH 99); 
2. different parts of the shoots (leaves of the primary and secondary shoots, clusters, and shoot stem) 
sampled from the middle part of selected fruiting canes during the main phenological stages of the seasons 
(BBCH 60-61; 71; 77; 81; 85; 89); 
3. a representative sample of table grape clusters at harvest (BBCH 89).  
This material, prior to the N content determination, was subjected to different analyses: leaf area 
measurement, SPAD readings, measurement of fresh and dry (65 °C) weight. At harvest, quantitative and 
qualitative parameters were measured: yield/vine and cluster average weight, berry size and weight, 
colorimetric parameters (L*, C* and h°), total soluble solids (°Brix), titratable acidity and pH. 
Total nitrogen content determination was carried out on a 10 mg grinded and homogenized sample. The 
equipment used for the quantitative analysis of the elements operates by the principle of dry oxidation with 
sample combustion at 1050 °C. 
Grape production ranged from 33.91 kg/vine (2014) to 36.84 kg/vine (2015). The cluster weight showed 
values ranging from 733.91 g (2012) to 932.19 g (2015). The qualitative parameters did not show differences 
among the years, with TSS of about 17 °Brix and TA of 3.69-4.06. 
The amount of N present in the leaves of the primary shoot was quite similar in the different years, with 
higher values at bloom, ranging from 32.95 to 40.14 g of N per kg of d.m. At fruit-set there was a clear 
decrease of the N content, with values ranging between 23 and 24.97 g/kg of N. This reduction of N was 
probably a consequence of N mobilization towards the inflorescences, which acted as a stronger sink. After 
veraison, a further decrease of N was recorded in all the years until harvest. The trend of N content in the 
leaves of the secondary shoots during the different phenological stages was similar to the leaves of the 
primary shoot. However, values resulted a little higher for these leaves and some differences at each 
phenological stage occurred among the years. The leaves of the secondary shoot contained the highest 
amount of N expressed as g/kg of d.m. (25-30 g at berry growth). The N content in the stem of the primary 
shoot showed the highest values at bloom; from bloom to veraison a general decrease was observed with 
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more constant and stable values during ripening. As for the leaves, higher N values were measured in the 
stem of the secondary shoot. The trend of N content in the inflorescences/clusters in all the years showed 
a clear decrease from bloom (with the highest values, ranging from 20.78 g/kg of 2013 to 31.02 g/kg of 
2015) to berry growth. From veraison onward the N in the cluster did not show significant changes. 
Significant differences were observed between the different removed materials (berries, clusters, leaves, 

wood) for the N content. The highest values (25 g of N per kg of d.m.) were measured for leaves removal. 
However, all these removals were only temporary, since a part of the nitrogen will be available again in the 
soil after the mineralization of leaves, berries, clusters and trimmed wood. 

Significance of the Study and Conclusions 

The majority of total seasonal N uptake occurred between bloom and veraison, coincident with the increase 
in total vine biomass. At bloom, the N in the soil could be quickly absorbed, but the vine also uses the 
storage N. The amount of N remobilized by permanent organs (roots, canes, trunk) between sprouting and 
bloom ranges between 20 and 40% of the N requested by shoots, leaves and clusters (3). In the ‘Italia’ 
vineyard, clusters resulted the most important sink of absorption and definitive removal of N from the vine 
when considering the annual balance of the vineyard. The N contained in the vine materials removed will 
be gradually available with time once incorporated and mineralized in the soil. In order to optimize the N 
management of the table grape vineyard a good storage N should be accomplished in the vine during the 
whole season and an appropriate fertilization of N at bloom and berry-set, when higher is the N 
requirement by the vine, should be done. 
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Background and Aims 

South Africa is a water scarce country, receiving around 470 mm of rainfall per annum. Table grapes are 
exclusively produced under irrigation in South Africa.  There are few publications on the WF of table grapes 
in South Africa. This project was focused on determining the blue water footprint (WF) and WUE (WUE) of 
table grapes on farm level. The objectives were to:  

 Determine the blue WF and WUE of table grapes through a field trail and a WF case study; and 

 contribute to improved water resources management in table grape production.  

Experimental Procedure and Main Results 

A field trial was conducted to compare the blue WF and WUE of four Crimson Seedless blocks (irrigation/soil 

scenario’s) in the Hex River Valley for three seasons (2013/14 to 2015/16): (A) dripper clay loam soil; (B) 

micro sprinkler on sandy soil (C) micro sprinkler on clay loam and (D) dripper on sandy soil). This study was 

conducted on established vineyards and due to practical reasons more blocks could not be included in order 

to have a specified statistical layout; therefore, only four blocks with different scenarios were selected. In 

each block, ten experimental units were randomly selected for measurements. All experimental units 

consisted of four vines, of which one representative vine was selected according to the stem diameter for 

plant based measurements.  

Phenological stages were recorded and vegetative growth, yield and grape quality were also evaluated. 

Additional to the field trial, a water foot print case study of representative table grape production units 

from the other four table grape production areas in South Africa was done, using a “WF questionnaire”. In 

this study, the total annual blue water consumption along the production chain was determined for the 

table grapes by accounting for all processes utilizing water from the start of the growing season until the 

grapes were packed. In the field trial, water used for irrigation was calculated based on irrigation data 

supplied by the producers, water meter readings obtained from water meters installed in the blocks and 

climate data obtained from the automatic weather station (AWS) nearest to the blocks. Water use by the 

grapevine through evapotranspiration, was calculated by using the atmospheric potential 

evapotranspiration (ETo) from the AWS and published crop factor (Kc) (2) values for the different regions. 

The following equation was used ETc = Kc * ETo. During the 2015/16 and 2015/16 seasons, from 1/9 to 

31/7, sap flow (transpiration) measurements were performed in Blocks B and D (on three vines in each 

block on an hourly basis, using the Heat Ratio Method of the Heat Pulse Velocity Technique (1). Additional 

water use aspects recorded via completion of “WF questionnaires” included vineyard spraying applications, 

as well as water used in the pack store. For the purpose of calculating the blue WFs, only seasonal 

evapotranspiration and seasonal spray application volumes were considered. The blue WFs were divided 

by yield to determine crop WUE (WUEc).   

Main results  
Phenological development differed between blocks, with the blocks on sandy soil reaching bud break, full 
bloom and harvest earlier. Total water use for irrigation (per ha per season) varied from 4 598 to 10 560 m3 

in the Hex River Valley, 12 301 to 24 531 m3 in the Lower Orange River region and 4 710 to 8402 m3 in the 
Northern Provinces. Regarding water use for spraying, the highest volumes used were in the Northern 
Provinces (30.1 m3). Regarding “Pack store water use” there were vast variation, due to amongst others: 
no pre-cooling done in the Western Cape sites included in the study, while pre-cooling was applied in the 
Orange River and Northern Provinces.   

mailto:eunice@satgi.co.za
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Seasonal evapotranspiration (ET) for both seasons varied from 5456 to 6223 m3/ha in the Western Cape, 

6564 to 7132 m3/ha in the Lower Orange River region and 4853 to 5033 m3/ha in the Northern Provinces. 

Among the 12 blocks included in this study, 58 % had a blue WF that varied from 252 m3/t to 299 m3/t, 

hence having a higher WUEc.  For 33.3% of the blocks, a higher WF that varied from 346 m3/t to 401 m3/t 

was calculated, indicating a lower WUEc. The lower WUEc of these blocks was due to lower yield and/or 

higher volume of water used.  

Daily sap flow (transpiration) volumes of Crimson Seedless in in the Hex River Valley (Block B) for the 
2015/16 season are presented in Fig 1.  On average, each vine in this block transpired 2896 L/vine/season, 
with mid-summer daily transpiration volumes of up to 31 L/vine/day. The cumulative vineyard transpiration 
per hectre (vine water use only) was 5 363 m3 (536mm). With a yield of 24.1 t/ha, the WUEc based on 
transpiration (vine water use only) was 222 m3/t. 

 

Fig 1. Daily sap flow volumes of Crimson Seedless in the Hex River Valley (Block B) for the 2015/16 season. 

Significance of the Study and Conclusions 

The results of the field trial contribute to available results regarding the blue water foot print of table 
grapes, based on field based measurements. Through the sap flow measurements in two of the 
experimental blocks in the field trial, accurate measurements of the water actually used by grapevines were 
obtained. These results, together with additional site-specific information on climate, soil and vine 
phenological/ physiological changes, provide data that could be useful for water management plans on 
farm and industry level. This could contribute to improving the accuracy of irrigation scheduling for table 
grapes and improved water resource management in the table grape industry. Results of the case study 
indicated differences in the blue water foot print of table grapes between regions, which can be linked to 
differences between regions regarding climate (temperature and rainfall), as well as the length of the 
grapevine growing season.  The results of the case study could be used as a basis for further field trials on 
WUE of table grapes in the different production regions of South Africa. 
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Background and Aims 

Controlling vineyard microclimate and light environment are main goals to produce high quality grapes, 
since budbreak (3, 7), shoot growth (5, 6), bud fruitfulness (10) and berry composition (9) are influenced. 
In vineyards with dense foliage, overhead training systems and plastic coverings, the quantity/quality of 
available solar radiation is crucial for thermal balance, photosynthetic rate, berry set, yield, juice 
composition and skin color (1, 2, 4, 11). Growing table grapes under cover is useful to increase air 
temperature for advancing budbreak and ripening, as well as to protect leaves and bunches from rain, wind 
and light hail for improving grape health and prolonging the harvest period. Nevertheless, the effects of 
covers on grape quality and yield should be properly evaluated (8). The present trial aimed to investigate 
the effects of two recently developed agrotextile plastic fabrics adopted, respectively, to control vineyard 
microclimate for early ripening and to improve light environment increasing the sunlight reflection. 

Experimental Procedure and Main Results 

The trial was run in South Italy (Laporta farm, BAT province, Apulia region). In the 2015 and 2016 winters, 
two 1-hectar plots (Experimental plot= E plot; Reference plot= R plot) of cv Victoria/1103 P (spaced at 2.4 x 
2.4 m), trained to tendone trellis pruned at 2-3 canes per vine, were entirely covered with plastic sheets.  
The E plot top was covered with Coverlys®, a PE fabric having also a PE layer at the inner side (165 g/m2, 

200 m thick); the R plot top was covered with a PE based film (170 g/m2, 200 m thick). Both these sheets 
are transparent to solar radiation and, among other additives, equipped with UV stabilizers. The vineyard 
sides of both plots were covered using a cheap opaque woven fabric adopted by the farm.  The optical 
properties of the top covers were analyzed according to Vox and coll. (2014).  
A white reflective woven groundcover (G; 100 g/m2), Lumilys®, was laid out on the soil. In 2015 it was 
installed on 10 E plot inter-rows, before budbreak; in 2016, it was installed on one half of both plots, at 
veraison; these zones were labeled as EG and RG. Other viticultural practices were applied uniformly, 

including sub-irrigation (2000 m3/year, starting 15 dd. after flowering). After berry-set the lateral covers 
were removed to improve air circulation and reduce overheating. Microclimate was monitored outdoor 
and indoor on each trial units (R, E, RG, EG): over canopy photosynthetically active radiation (PAR), air (at 2 
m height) and soil (at 40 cm depth) temperature and humidity were recorded at 15’ freq. (Decagon’s ECH2O 
sensors/dataloggers). Groundcover light reflection was measured as PAR, using a solar bar. On 5 vines per 
unit, phenology and shoot growth were monitored at all nodes of 2 canes. Vine water status (stem water 
potential between midmorning and midday) was monitored from early June; at farm harvest grape 
carpological features, berry juice composition, skin color (CIE L*a*b*) and phenol accumulation were 
assessed according to de Palma and coll. (2012). Grape yield was also evaluated. 
Main results. Coverlys® showed higher retention of long IR rays (+30%), higher transmittance to UV rays 
(+37%) and greater diffusivity to all tested wavelengths; PE film showed higher transmittance to PAR (+11%) 
and to short IR rays (+8%). The daily average air temperatures were similar for both coverings, in facts, in 
the covering-budbreak period, the sum of internal average daily temperature exceeded the outdoor one: 
E= +71 °C, R= +68 °C in 2105; E= +96 °C, R= +97 °C in 2016. Average air RH was also similar, but for some 
days when it increased/decreased up to 3% in E plot vs. R plot: in 2016 this occurrence was less frequent.   

Lumilys® reflected 60-76% of PAR during 10:00 to 12:00 hrs. (clear days), while soil reflected 20%; in the 
covering-budbreak period 2015, light reflection increased max. air temperature up to +2-3 °C.  
Phenology of Victoria vines was generally similar in all trial units; nonetheless, in 2015 a slight advance was 
observed in EG vines vs. R vines: -5 dd. at budbreak, -2 dd. at harvest. Victoria vines grown at some nearby 
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open-air vineyards had budbreak and harvest delayed by 10 dd. and 12 dd. respect to EG vines which 
benefited of a warmer microclimate. Final shoot length did not differ among trial units.  
Within each covering, white groundcover increased soil humidity up to 3.6% wvc (+18% relative increase) 
and lowered soil temperature  by 1.5 °C (-6% relative decrease). Stem water potential ranged from -0.60 to 
-0.80 MPa (medium level); in July 2016, RG and EG vines showed a better water status. 

In 2015, grape harvest started on July 15, with TSS 13 °Brix and TSS/TA 20-21. E and EG grapes had 10-11% 
higher berry weight than R grapes (9.35 g); EG bunch was 15% heavier than the R one (694 g), thus EG unit 
was more productive at same extent. EG berry skin color was 6% less green and 6% more yellow than R 
berry (a*=5.75; b*=10.44). An improved light environment may account for these results.  

In 2016, TSS 13 °Brix was reached on July 21, but farm harvest was delayed to July 30 looking for a better 

skin color respect to the previous year. At harvest, TSS was quite high: 16.7 °Brix for R and RG grapes, 15.9-
5.2 °Brix for E and EG grapes. Berry water content, assessed in 2016, did not differ. Bunches of units with 

white groundcover had a greater percentage of big berries (+14%) and were 18% heavier (RG 1054 g; EG 
1073 g) than the others; the normalized grape yield of both units increased equally (32-33 t/ha). The grapes 
were visually divided by the farm into premium (bunches with bigger, more elongated and golden berries) 
and 2nd choice; premium grape yield increased by 11% with Lumilys® and was 81% of the total production. 
Premium berries reached 11.8 g in RG and EG units (+1 or 2% vs. E and R berry). The yellow skin color 
reached max. intensity in EG (b*=14.49), decreased slightly in RG and E (-6%; -7%) and, at a greater extent, 
in R berry (-15%). EG and E berry increased total skin polyphenol content by 20%; EG berry increased total 
flavonoids content by 90% compared to berry of the reference plot. As it is well known, richness in phenol 
compounds, due to its relationship with antioxidant activity, is recognized as a main factor that makes 
grapes beneficial for human health.            

Significance of the Study and Conclusions 

The study showed that both a film cover and a high quality woven cover may exert similar influence on 
thermal regime; in the present trial, this was supported by compensatory effects of cover radiometric 
properties on air warming. Moreover, the study pointed out the relevant effects of the light environment 
on both quality and quantity of grapes produced by vineyards trained to overhead canopy systems.  
The agrotextile transparent fabric Coverlys® was found to provide a very high retention of long IR radiations 
that accounted for its thermal efficiency. Moreover, it was found to have great light diffussivity that is 
known to reduce the intra-canopy shade that lowers leaf photosynthetic efficiency, and to decrease the 
impact of solar energy on top foliage that makes possible sunburns. Finally, Coverlys® showed very high UV 
transmittance resulting in more skin phenols. These are the main features of this new developed product. 
The agrotextile white reflective groundcover Lumilys® showed a great potential for recovering ground 
reflecting light. In combination with Coverlys®, it gave a definitive contribution to the light environment 
under canopy. This improved grape yield, mainly by enhancing the large berries percentage and hence the 
bunch weigh, skin color and total flavonoid accumulation. The soil protection with Lumilys® proved to lower 
soil temperature and water evaporation, allowing to keep the soil more moisturized. 
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Background and Aims 

Today, the  table grapes industry in Italy suffers of a crisis due to:  

- overproduction of the main cultivated varieties (cv. Italia, Red Globe, Victoria); 

- poor varietal innovation;  

- fragmentation of supply chain; 

-  high production costs. 

To get out from this state, many growers in the last few years, invested in the introduction of new varieties, 

of innovative growing practices and in the promotion for the creation of producers organization. In a contest 

of overproduction the exclusivity of a product has to be considered a very useful tool. For this purpose, 

since 2002 in Sicily and recently in Apulia, have been studied and developed the technique of bunch- 

bagging.  

The aim of this paper was to study the influence of bagging  the bunches on the morphological, rheological 

and qualitative characteristics of the berries of three different  varieties. 

Experimental Procedure and Main Results 

The trial was carried out in 2016 in Golden Grapes’ vineyards, a biodynamic farm located in Castrofilippo 

(AG) (37° 19’ 43’’ N; 13° 46’ 07’’ E). Three varieties were studied: Italia, Autumn Royal and Regal. All three 

varieties are grown on Tendone horizontal trellis, pruned in Guyot system, leaving four canes and four spurs 

per plant. Plant distances are 3 m x 3 m. In June 2016, at pea size phenological stage (BBCH 75), in the three 

vineyards all the clusters were bagged, except for the bunches of 3 vines of 3 randomized plots (total 9 

plants per vineyard) left not bagged, to be used as test not treated. The bags were made by biodegradable 

paper, and were closed around the bunch peduncles. 

Air temperature inside and outside the bags was monitored  using Watchdog Spectrum Technologies 

sensors. Five sensors for each treatment were placed from July 19. 

In the third week of August, the vineyards were covered for rain protection using polyethylene films.  

Fifteen bunches per each treatment and variety were harvest (Sept. 13 cv. Regal and Autumn Royal; Dec. 

10 cv. Italia).The following parameters were measured on each bunch: weight, length and number of berries 

per bunch. For each treatment and variety, on 3 replicates of 150 berries were determined: longitudinal 

(D.L.) and transversal diameter (D.T.), berry mass average and variability, number of seeds per berry 

(germinable and aborted), solid soluble content (°Brix), titratable acidity (g/L) and skin color in 4 point of 

each berry (using a Minolta colorimeter). On a sample of 30 berries per each treatment and variety by the 

Texture Analysis (TPA) were determined: berry hardness, cohesiveness, gumminess, springiness, 

chewiness, Resilience, skin break force and thickness. Data were processed and statistical descriptive 

analysis was performed.  

The Tuckey test was applied to evaluate the differences between the averages  

Main results. Generally, the temperatures of air around not bagged clusters were slightly higher than the 

bagged ones. The highest differences were recorded in July and August, when the air temperatures around 

not bagged clusters were higher of 2-3 °C than the bagged bunches. From Jul 19 to Aug 8 the main 

differences were found from 11.00 am to 6.00 pm; from Aug 9 to Aug 20 the main differences were from 

1.00 pm to 6.00 pm and from Aug 21 to Sept 11 from 1.00 pm and 11.00 pm. The different trend of 

temperatures in the period between Aug 20 to Sept 11, are probably due also to the effect of plastic covers 

put on the vineyards for rain protection. In all the cultivars, bagged bunches were more heavy. In Autumn 

Royal and Regal seedless these differences were due mainly to the higher number of berries in the bagged 

bunches (33% and 20% more berries per bunch respectively) and higher berry weight. The Italia variety 
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showed the same trend in bunch weight and number of berries per bunch, but the differences were less. 

Moreover in Italia cv. the bagging determined an increase on the number of seeds aborted per berry (data 

not shown). As consequence of the higher number of berries per bunch in bagged bunches an higher bunch 

compactness (number of berries/ rachis length) was found. In Autumn Royal bagged bunches did not differ 

from the not-bagged in terms of °Brix and sugar/acidity ratio, while in Regal seedless bagged bunches 

showed higher °Brix and sugar/acidity ratio and in Italia cv a consistent difference was found sugar/acidity 

ratio, probably due to the longer period that bunches spent inside the bag (Table 1). In Autumn Royal, the 

bagging practice increased the values of Lightness (L), Chroma (a and b), while in the white cultivars (Italia 

and Regal Seedless) the differences were not significative. The analysis of the rheological characteristics 

showed differences between seedless and seeded varieties. Particularly in seedless varieties the bagging 

increased the berry firmness and decreased berry cohesiveness, resilience and skin break force. In cv Italia 

bagged bunch showed higher values of berry cohesiveness, and resilience (Table 2).  

Table 1 – Effect of bunch bagging on morphological and qualitative parameters. Differences are expressed 

in percentage  

 Bunch 
weight 

Berry weight and 
number 

Rachis 
length 

Compactness 
index 

Soluble 
solids 

Sugar/TA 

 (g) (g) (n) (cm)  (°Brix)  

Autumn Royal + 46 % +15 % +33 % -14 % +47 % -1 % -3 % 

        

Regal Seedless + 45 % +15 % +20 % +16 % + 18 % +16 % +10 % 

        

Italia +12 % -4 % +17 % +1 % +16 % -2 % +35 % 

 

Table 2 – Effect of bunch bagging on berry color and rheological characteristics 
  Color Berry 

Hardness 
Berry 

cohesiveness 
Berry 

resilience 
Berry skin 

break force 

  L a b N   N 

Autumn Royal Bagged 30.37 5.65 1.08 37.64 0.43 0.26 0.56 

 Not-Bagged 27.42 5.20 0.11 32.07 0.47 0.27 0.60 

Regal Seedless Bagged 44.28 -6.11 18.95 19.19 046 0.22 0.91 

 Not-Bagged 42.23 -6.77 18.47 16.18 0.53 0.26 1.04 

Italia Bagged 37.84 -4.40 11.62 12.80 0.50 0.24 0.76 

 Not-Bagged 37.72 -4.39 10.97 16.49 0.45 0.21 0.90 

Significance of the Study and Conclusions 

The bagging technique has to be considered as a valid tool to substantially reduce or avoid the number of 

phytosanitary treatments usually applied in conventional cultivation of table grape. The effect on the three 

varieties was in part different, and the main differences were found in the seedless varieties, in terms of 

berry size and bunch characteristics. In Autumn Royal the colour was mainly affected by the bag application, 

while in the Italia and Regal the main differences were found on Sugar/acidity ratio. The rheological 

characteristics of all varieties changed after bag application  In all the varieties the bagged bunches passed 

the quality requirements necessary for the market.  The bag industry started to propose many different bag 

types (material, shape, color, closing system), that are still under evaluation.  
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Background and Aims 

Use of plant growth regulators is one of the principle practices in table grape production. Gibberellic acid, 
GA3 is a major plant growth regulator that has been used widely in the table grape industry to reduce fruit 
set and increases the size of seedless grapes (1). Forchlorfenuron (CPPU) is a phenylurea type synthetic 
compound with cytokinin-like activity used in table grapes to increase berry size and firmness (2), improve 
pack-out and reduce berry shatter (3). Treatment rates and timings of both PGRs are highly cultivar 
dependent and also may vary depending on region and desired result.  Due to this variability, treatment 
guidelines must be developed for each individual cultivar (4,5). Inappropriate concentration or the timing 
of the PGRs could result in suboptimal yield or quality. Autumn King is a late-season white seedless table 
grape developed by USDA-ARS in Fresno, California. Autumn King is a protected variety and California table 
grape commission is the exclusive licensee. During the last few years, the acreage of Autumn King in 
California increased significantly due to its desirable late harvest and high yield. This variety naturally 
produces large berries but gibberellic acid (GA3) and forchlorfenuron (CPPU) can be used to manipulate 
berry size and cluster quality. However, there is a lack of information on the optimum GA3 and CPPU 
treatments for ‘Autumn King’. Moreover, ‘Autumn King’ may be spur pruned or cane pruned, with possible 
effects on fruit quality. Gibberellic acid can reduce bunch compactness, but GA3, especially at higher 
concentrations, and when used for sizing as well as thinning, tends to increase necrosis bud and reduce bud 
fertility in the following season (6). A combination of GA3 and CPPU could be used to reduce the amount of 
GA3 needed for sizing, and thus possibly minimize any potential negative effects that GA3 sizing treatments 
may have on bud fertility (7). The main objective of this study was to determine the influence of gibberellin 
(GA3), forchlorfenuron (CPPU), and girdling on berry size, fruit quality of ‘Autumn King’ table grapes under 
cane and spur training systems. 

Experimental Procedure and Main Results 

This study was conducted in a commercial vineyard located in Kern County, California, USA. Mature uniform 
vines of own-rooted ‘Autumn King’ were used. Two separate experiments were carried out on vines trained 
using two training systems, head trained, cane pruned and quadrilateral cordon trained spur-pruned vines. 
In order to determine effects of GA3, CPPU and girdling on bunch compactness and fruit quality, a GA3 
thinning spray in combination with berry sizing treatments consisting of either GA3, CPPU or girdling was 
conducted. The experimental design was a randomized complete block in four replications and using five 
vines per plot. Vines were subjected to one of four different GA3 bloom sprays (0, 0.5, 1, or 2 ppm GA3) at 
50-60% bloom in combination with different sizing treatments using GA3 at 2 or 10ppm, CPPU at 2 or 6ppm, 
or girdling at 6-8mm berry size. Treatments were applied with gas-powered and hand-held wand sprayer. 
Main results  
Bunch quality: 
During two years of experiment, the effect of the previous year treatments on vine fruitfulness was 
conducted. Our data showed that no significant difference was observed among treatments on the number 
of inflorescences. The same trend was observed under both training systems. Cluster weight from different 
treatments over 2015 and 2016 seasons indicated that, under both pruning systems, a bloom application 
of GA3 at 0.5, 1 or 2 ppm did not significantly affect cluster weight. However, cluster weight was increased 
significantly when the GA3 bloom spray at 0.5 or 1 ppm was followed by the application of 10ppm GA3 or 2 
or 6 ppm CPPU at 2 weeks post fruit set. The sizing spray of 2ppm GA3 was only effective under spur pruning 
during the first season. We also observed a positive effect on cluster weight by vine girdling during 2015 
season, however, this effect was not significant during 2016 season. It seems that the same trend is 
obtained in both pruning systems. During the two seasons, no bunch rot was observed in any plots and no 
shot berry was observed in any treatment including the control vines. Over the two seasons, we observed 

mailto:aelkereamy@ucanr.edu
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that all treatments in both pruning systems reduced the number of berries per cluster, indicating that GA3 
bloom sprays from 0.5 to 2 ppm are effective at reducing fruit set in ‘Autumn King’. It appears that all bloom 
sprays were equally effective at reducing fruit set.  
Berry quality and chemical composition 
Over the two seasons, under cane pruning, bloom spray alone at any concentration did not affect berry 
weight. While berry weight was increased gradually by increasing the GA3 and CPPU concentration in the 
sizing spray in combination with either 0.5 or 1 ppm GA3 at bloom. Girdling was effective when combined 
with 1 ppm GA3 at bloom. The same general trend was observed under spur pruning training system, 
however, an increase in berry weight following a single treatment of bloom spray was observed when 0.5 
or 1 ppm GA3 was used.  
A single GA3 application at bloom did not cause any significant change in the berry diameter compared to 
the control under cane pruning while it increased berry diameter under spur pruning. A significant increase 
in berry diameter was observed when 0.5 and 1 ppm bloom application was followed by any GA3 or CPPU 
application after fruit set under spur pruning, however, this effect was observed only when we used GA at 
10ppm or CPPU at either 2 or 6 ppm under cane pruning. It seems that vines under spur pruning system are 
more responsive to the sizing spray.  
Under cane pruning and spur pruning, 1 ppm GA3 bloom application increased berry length significantly, 
and the same trend was observed under spur pruning and even at 0.5ppm GA3. Under cane pruning, no 
further increase in the berry length was observed when these treatments were followed by 2ppm GA after 
fruit set. However, this increase was significant when combined with the application of 10 ppm GA3, 2 or 6 
ppm CPPU after fruit set. Under spur pruning, it seems that clusters response more to the lower 
concentration of GA3 or CPPU. No negative effect was observed on berry firmness, total soluble solids 
(°Brix), titratable acidity (TA) and pH.  

Significance of the Study and Conclusions 

Vines were subjected to one of four different GA3 thinning sprays (0, 0.5, 1, or 2 ppm GA3) in combination 
with different sizing treatments using GA3 at 2 or 10 ppm & CPPU at 2 or 6 ppm. We found that all of the 
bloom GA3 treatments reduced the number of berries per cluster on spur-pruned vines, but 1ppm GA3 was 
needed to effectively thin cane-pruned vines. The greatest cluster and berry weight and size were obtained 
when using 1 ppm GA3 at bloom followed by GA3 at 10 ppm or CPPU either at 2 or 6 ppm. None of the 
treatment combinations caused excessive cluster compactness or pre harvest bunch rots. 

Acknowledgments: We thank our collaborating grower and managers for providing field site and the help and support during 
this study. Funding was provided by the California Table Grape Commission and it is gratefully acknowledged. 
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Background and Aims 

In southern China, low temperature is insufficient in winter. Thus, the chilling requirement of grapes during 
dormancy can not be satisfied. This will lead to developmental problems, such as delayed bud sprouting, 
low germination rate and uneven growth. In addition, small temperature difference between day and night 
from veraison to harvest reduced the total anthocyanins content of grapes (4), and lead to serious plant 
diseases and insect pests (6). These problems mentioned above restricted the development of table grape 
industry in southern China. The objective of this study was to establish key technology system of two-crop-
a-year cultivation, and provide new thinking and guidance for sustainable development of table grape 
industry in southern China.  

Experimental Procedure and Main Results 

The reported study was conducted in ‘Kyoho’ (Vitis vinifera L. × Vitis labrusca L.), ‘Summer Black’ (V. vinifera 
L. × V. labrusca L.), ‘Shine Muscat’ (V. vinifera L. × V. labrusca L.), ‘Wink’ (V. vinifera L.), ‘Minicure Finger’ (V. 
vinifera L.) and other table grape varieties vineyards located in Guangxi province. The key techniques of 
two-crop-a-year culture practice include dormancy breaking, rain shelter cultivation, management of soil, 
water and fertilizer, pruning, flower and fruit management, and disease and pest control. The two-crop-a-
year culture practice contains two modes, which we called non-overlap and overlap culture practice 
respectively (Figure 1).  
Main results. The technical essential and phenological period of non-overlap culture practice (Figure 1-A): 
using pergola trellis; pruning vines in January; pregermination by use of cyanamide in February (the average 

daily temperature≥10 °C); blooming from late March to early April; harvesting the first season grapes 
(summer grapes) in middle June or early July; fertilization and restore the vine vigor after harvest; removing 
leaves and pruning vines in middle or late August; pregermination by use of cyanamide and germinating 5-
8 days later; starting the second growth and development period; harvesting the second season grapes 
(winter grapes) in middle or late December. 
The technical essential and phenological period of overlap culture practice(Figure 1-B): using vertical trellis; 
pruning vines in middle or late January; pregermination by use of cyanamide in late February or middle 
March; blooming in late April or early May; pinching from late May to early June; green branch pruning in 
middle June; harvesting the first season grapes from July to August; fertilization after summer grape setting; 
promote the growth of shoots; pinching and spraying growth inhibitor; shoots aging and flower bud 
differentiation; winter bud germination, blossoming and bearing fruit; harvesting the second season grapes 
from October to November.  
 
 
 
  
 
 
 
 
 
 
 
 

Figure 1. Non-overlap (A) and overlap (B) culture practice 
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In the two-crop-a-year grape culture system, the growing season for the first crop is usually from February 
to June, and that of the second crop is from August to December (2). The non-overlap culture system is 
suitable for the region where the mean annual temperature >20 °C, and the overlap culture system is 
suitable for the region with mean annual temperature <20 °C (1). In Guangxi Nanning, effective 
accumulative temperature and sunlight hours during winter grape growing season were higher than those 
during summer grape growing season, but the average temperature of the 3 months before harvesting, 
rainfall of mature month, and hydrothermic coefficient of the two months before harvesting for the second 
crop were lower than those for the first crop (4, 5). Thus, winter grape presented higher level of maturity, 
higher content of total anthocyanin than summer grape (3, 4).            

Significance of the Study and Conclusions 

The two-crop-a-year cultivation technique prolongs the table grape supplying period from 4 months to at 
least 10 months every year. The grape production could be started at any season according to the 
requirement of market, and realized the all-year round supply. The grape-growing area of Guangxi 
increased by 3 times, and the annual output increased 10 times from 2.46 billion to 246 billion yuan during 
10 years of promoting two-crop-a-year cultivation technique. Furthermore, this cultivation technique can 
make more efficient use of the land, and increase income for grape growers. In the future, the application 
of two-crop-a-year grape culture system in greenhouse of northern China should be expanded, to make 
more profit for farmers and supply more fresh grape to the market. 

Acknowlwdgements: This work was supported by the special fund of Guangxi Bagui Scholars construction projects 
(2011A019) and the China Agriculture Research System (CARS-30-18).  
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Background and Aims 

Dormancy occurs in many woody perennials and fruit trees, and is characterised mainly by the temporal 
absence of growth. This strategy has an ecological role in ensuring plant survival under non-permissive 
growing condition, such as cold and short photoperiods. Thus, a period of exposure to such unfavourable 
environmental conditions induces dormancy. Subsequently, a prolonged period of exposure to low 
temperatures (commonly referred to as winter-chilling) is needed to release buds from dormancy. 

Mild winters may upset plant chill accumulation, making it difficult to forecast the seasonal development 
and guarantee good flowering in spring. Moreover, chilling requirement varies greatly from species to 
species. For this reason, in fruit crops, understanding bud dormancy and how this phenomenon is affected 
by environmental conditions is essential to maximise production and therefore economic returns across a 
range of climates. This would be also essential to support optimal application of bud-breaking products to 
overcome inadequate chilling accumulation. 

Experimental Procedure and Main Results 

Various methods to evaluate chilling hours have been developed over the years. The chilling requirement 
is generally quantified by the number of hours at a temperature below 7 °C (Weinberger method), although 
other, more accurate such as the Utah chill unit model and in particular the Dynamic Model (Fishman et al. 
1987a,b) guarantee a more effective calculation of chilling units using different temperature ranges.  
In this work, we propose a new IT solution that allows to have real time access to the value of chilling units, 
calculated according to the Dynamic Model throughout the Italian territory on a 1x1 km mesh. Specifically, 
the platform provides the historical data for the entire Italian territory, reconstructed by reanalysis 
techniques and avant-garde climatological models from January 2016 and the forecast of chilling units for 
the next 7 days calculated by ensemble models. 
 

Significance of the Study and Conclusions 

Thanks to the use of such advanced IT tool, it is therefore possible to perform year-to-year comparisons of 
chilling units, and have 7-days forecast on the chilling units trends that can help farmers to assess the 
application timing of bud-breaking products. 
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Background and Aims 

VBC-30151 (10% S-ABA) is registered in EU South for coloration of red table grapes (commercial products 
names: PROTONE SL and EXCELERO). In 2015 VBC-30151 was tested for the first year in four trials in Italy 
(Puglia area) to evaluate the effect on berry thinning in table grape. 

Experimental Procedure and Main Results 

Experimental Procedure. The trials were carried out on table grape (Vitis vinifera L.) cultivar ITALIA trained 
with a classic overhead “tendone” system. The vineyards were located at Andria, Trinitapoli, Barletta and 
Conversano in Puglia area, one of the main areas for the production of table grape in Italy. The grapes 
served by a drip irrigation system were in optimal vegetative status. The applications of VBC-30151 (10% S-
ABA) were compared with the untreated control and a hand thinning treatment in accordance with local 
practice to evaluate the efficacy for berry thinning. Treatments were arranged in a completely randomized 
design with 4 replications. Selected plants were characterized by uniform vegetation and number of 
clusters. The first application of VBC-30151 was performed at 68 BBCH crop stage (80% of flower hoods 
fallen) and the second application (only on treatments T5 and T6) was performed 3 days after the first 
application at 69 BBCH crop stage (end of flowering). Applications were made using a backpack spray 
atomizer at an application volume of 600 L/ha, which ensured an homogeneous spray of the tree foliage 
and treatment conditions close to common agricultural practices.  
 

Table 1 – Treatments list 

 
 
All aspects of the studies and assessments have been in accordance with good experimental practice (GEP) 
and under EPPO Standards: PP1/152 (4), PP1/181 (4), PP1/135 (3) and PP1/171 (3). 
 
Main results. In all the trials it was observed at hand thinning timing a reduction of number of small berries 
with the use of VBC-30151. The assessment on berries size showed a high number of small berries in 
untreated plots and treatment T2 and a significant reduction of number of small berries with high doses of 
VBC-30151 in 3 trials; the efficacy of VBC-30151 at high doses (treatments T4 and T6) was measured 
between 52.87 % and 74.16% to reduce number of small berries. In all VBC- 30151 treatments the times 
needed to remove the shot berries were reduced in comparison to the hand thinning treatment ; 
consequently in transforming the time (s) taken to perform the manual thinning in days/ha costs savings 
are observed with the use of VBC-30151 in the treatments T4 and T6 (maximal doses); the calculation 
showed a range of saving in the trials from 32.7 €/ha to  597.2 €/ha measured in the treatment T4 and a 
range of saving from 77.0 €/ha to 497.1 €/ha with the use of VBC-30151 at high dose applied twice (2 x 400 
ml/hL). In 3 trials it was observed yields increased when VBC-30151 was applied: these yield increases 
measured were by 6-11% in the study 1 (from 2.1 to 3.7 t/ha), by 12-13% in the study 2 (from 4.2 to 4.6 
t/ha) and by 10-13% in the study 3 (from 3.0 to 4.0 t/ha). In the study 4 a slightly difference was observed 
on weight of bunches where the best performance was observed with the use of VBC-30151 at 200 
mL/hL(A) with an average of weight per bunches of 996.88 g while the worse performance was measured 
with VBC-30151 400 mL/hL (AB) with the bunches weight of 775.0 g. These differences have an impact on 
yield to hectare which was greater than in other areas due to local farmer’s practices by leaving more 
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bunches on the plant.  An increase on equatorial diameter of berries was observed in 2 trials in all VBC-
30151 treatments with a significant increase observed in the study 3 and also a slightly difference observed 
in the study 4. No significant difference was observed on sugar content. In all the trials no statistical 
differences were observed on length of bunches, on length of shoulders and on number of berries of 
shoulders, as well as no difference were observed on number of bunches on three central plants of plot 
and on weight of bunches. In all the trials the applications of VBC-30151 did not interfere with the plant 
phenology and the assessment conducted at one year after treatments revealed no differences in terms of 
number of developed bunch per plant between treated and untreated plants in the season following 
application. The application of VBC-30151 at all rates did not interfere with the time course of the plant 
phenological phases. No phytotoxicity symptoms or growth interferences were observed on the plant 
treated with VBC-30151 during the entire trial period and last until the next season, therefore, the 
application of VBC-30151, resulted to be completely selective for the crop. Moreover, there were no 
positive or negative effects on non-target organisms. 
 
Table 2 – Main results of the studies 1, 2 and 3 (locations: Andria, Trinitapoli, Barletta) 
 

Treatments      Study 1     Study 2     Study 3  

 
 
 
 

Hand 
thinning 

time 
(%UTC) 

Bunch 
Wgt (g) 

Yield 
(t/ha) 

Hand 
thinning 

time 
(%UTC) 

Bunch 
Wgt (g) 

Yield 
(t/ha) 

Hand 
thinning 

time 
(%UTC) 

Bunch 
Wgt (g) 

Yield 
(t/ha) 

Untreated - 713 33.7 - 673 34.9 - 805 29.7 
Hand thinning 100 729 34.2 100 752 38.9 100 839 30.9 
1 x 200 ppm 97 754 35.8 90 757 39.2 96 905 33.3 
1 x 400 ppm 91 768 36.2 67 766 39.5 99 908 33.6 
2 x 200 ppm 96 765 36.2 87 761 39.1 91 880 32.7 
2 x 400 ppm 70 790 37.4 73 766 39.5 n.g. 889 33.2 

 

Table 3 – Main results of the study 4 (location: Conversano) 
 

Treatments                                       Study 4 

 
 
 

Hand 
thinning  

work 
days/ha 

Hand 
thinning 
Euros/ha 

Bunch 
Wgt (g) 

Yield 
(t/ha) 

Untreated 43 2,150 1088 55.9 
1 x 200 ppm 53 2,650 997 58.2 
1 x 400 ppm 32 1,600 956 45.9 
2 x 200 ppm 29 1,450 922 48.3 
2 x 400 ppm 21 1,050 775 37.7 

 
 

 (1)        (2) 
 
Figure 1 and 2  – Shot berries in untreated plot (1) and thinning effect with VBC-30151 (2x 40 g a.s./hL) (2) 
 
Conclusions 

First year of thinning results with VBC-30151 was very promising; VBC-30151 by reducing number of small 
berries decreased hand thinning times making costs savings and increased bunch weights and overall yield 
in 3 studies.  
Based on this first year of studies SUMITOMO decided to conduct further studies in 2016 to fine tune and 
define timings and dose rates for Italia cultivar. 
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Background and Aims 

The use of living mulch (i.e., cover crops) is a traditional agricultural practice in wine grapes vineyards and 
orchards in order to save soil moisture and organic matter content and reduce weeds presence. However, 
this practice is very uncommon in table grape vineyards in Puglia, first producer region for table grape in 
Italy. The presence of a living mulch can affect the microclimatic conditions of the grapevine with effects 
on vigor and yield and, consequently, on the water requirements (1) The interest in precision viticulture has 
led to the use of various sensors to monitor vine water consumption and thereby to manage irrigation 
scheduling accordingly. The objective of this two-year trial was to determine how two different vineyard 
floor management practices, living mulch versus ploughing, affected water consumption of ‘Italia’ 
grapevines and consequent vine growth and yield. 

Experimental Procedure and Main Results 

The trial was carried out in 2015 and 2016 in a commercial 10-year old ‘Italia’ drip irrigated (3 emitters of 4 
L/h per vine) table grape vineyard in the countryside of Acquaviva delle Fonti (BA), Puglia region 
(Southeastern Italy). The experimental design adopted was a randomized complete block design and the 
treatments were: 1) clover (Trifolium repens L.) as cover crop periodically mowed in the inter-row and 2) a 
ploughed control as traditional practice in the region in table grape vineyards trained to overhead system. 
Vines were irrigated to keep the soil matric potential around -30-40 kPa and vines leaf water potential 
values within a threshold value of 0.6 MPa. Two climatic stations reported vapor pressure and humidity 
values to calculate the vapor pressure deficit (VPD) and other sensors (pluviometers) were used to register 
the water volume supplied by each irrigation event. GPRS wireless nodes used in this trial were obtained 
from Widhoc Smart Solutions (Spain) and have been used for irrigation management in other fruit crops 
(2).  
Total irrigation volumes during the seasons in the ploughed control plot were 1562 and 1376 m3 in 2015 
and 2016, respectively, whereas in the living mulch plot the volumes were 1153 and 1158 m3 in 2015 and 
2016, respectively. The months of highest water supply were July and August in 2015 and June and July in 
2016 for both plots. Shoot growth and leaf area were similar for both years in the two plots, with general 
higher values in 2015. However, leaf area of the middle shoot was higher in the ploughed plot with respect 
to the living mulch, probably because of the competition of the cover crops, which slightly reduced vine 
vigor. Finally, yield was higher in the mulched plot in both years with respect to the ploughed one. 

Significance of the Study and Conclusions 

Surprisingly, in both seasons the irrigation volumes applied to the living mulch plot were lower with respect 
to the volumes applied to the ploughed vineyard. The irrigation management was accomplished by using 
the information provided by the soil water potential sensors and sending irrigation commands when values 
under the threshold (-30-40 kPa) were recorded. The cover crop probably improved the water retention 
capacity in the soil as recently reported in a mandarin orchard (3). The use of matric potential monitoring 
was effective for the management of the irrigation together with the midday stem water potential 
threshold (-0.6 MPa), since 0.5-0.8 MPa can be considered indicative of no or very little water stress (4). 
The vapor pressure was higher in the living mulch plot, with values that exceeded 3 kPa in July, whereas the 
ploughed plot hardly reached such values. This difference may be ascribed to the transpiration of the cover 
crop below the vine canopy. Moreover, in the ploughed plot, at 25 cm depth a rapid decrease of the water 
content was observed, probably as a consequence of the more limited soil water retention capacity (no 
roots and skeletal fraction of the grinded rocks of the soil). The Wireless Sensor Platform and cloud 
computing with Web services across PC or APP platforms provided irrigation control and efficient use of 
inputs. As a consequence of the competition with the cover crop, the mulched vineyard showed a lower 
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vigor (lower leaf area), which did not affect both quantitative and qualitative characteristics of the grapes. 
Moreover, the two-year data indicated that the use of living mulch did not negatively affect soil moisture 
and, in addition, a reduction in water consumption by the vines was also measured. Cover crops can be 
used in table grape vineyards where irrigation can be supplied and by using wireless sensors a reduction of 
water volumes can be achieved with important environmental consequences and good quantitative and 
qualitative yields. 
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Background and Aims 

Vineyard soil management techniques have undergone important changes over the last two decades. 
Currently table grape growers can choose between three major techniques: tillage, chemical control via the 
use of herbicides, and the deliberate sowing of a grass cover. The use of cover crops is a common 
sustainable agricultural practice in organic vineyards. 
Use of inter-row cover crops (permanent or temporary) in table grape production absolve many functions, 
such as the reduction of water runoff and soil erosion, increase soil organic matter and sustaining long-term 
soil fertility, restriction of water evaporation from the soil surface, increase earthworms and microbial 
activity, reduce inputs of nitrogen fertilizers, soil water conservation, increase drainage, as well as the 
reduction of temperature fluctuations in the soil and the maintenance and improvement of soil biological 
quality for regulation  vine productivity and grape quality (1, 2).  
Horticulture trials have shown that the use of common vetch (Vicia sativa L.) as a cover crop may improve 
soil fertility and increase the yield of subsequent crops in the rotation. These positive effects may be the 
result of the roots and/or aboveground plant biomass, which contain a considerable amount of N and a 
relatively low carbon-to-nitrogen ratio (C/N) that results in a rapid release of plant-available N.  
In organic farming, cover crop termination is achieved by mechanical chopping and/or plowing, field disking, 
mowing, or crushing with a roller crimper. The roller-crimper is a water-filled drum with angle iron blades 
that rolls and crimps the stems, lays the cover crop uniformly on the ground, creating a dense mulch layer, 
with one or two passages of the shaped roller to flatten the cover crops.  
The objective of this research was to study the influence of clover cover crops and two different vetch 
residue management strategies in an organic table grape vineyard production system. 

Experimental procedure and Results 

Research was carried out during 2015-2016 growing seasons in Apulia region in an organic table grape 
vineyard on Vitis vinifera cv Sugranineteen (Scarlotta seedless® brand), grafted onto Vitis berlandieri x Vitis 
rupestris 140 Ruggeri rootstock, with a spacing of 3.5 x 2.0 m apart (1.428 vines ha-1), 3 years old located in 
‘Gioia del Colle’ area, 344 m above sea level.  
Vines were cane pruned and trained to Y trellis system, drip-irrigated and covered on the top of each row 
with plastic film from budbreak to harvest, to protect canopy and clusters from the negative effect of wind, 
rain and hail.  
Three soil management strategies were compared: (TR) mechanical cultivation along the rows while inter-
rows space were occupied by temporary cover crop vegetation (Trifolium subterraneum L. ssp. 
brachycalicinum cv Antas),  (V) mechanical cultivation along the rows while inter-rows space were sown in 
November with Vicia sativa cv Aitana incorporated as green manure, in which the biomass was chopped 
and ploughed (to a 15-20-cm depth) at the end of leguminose  flowering and (VRC) mechanical cultivation 
along the rows while inter-rows space were sown with Vicia sativa cv Aitana flattened mulch, obtained by 
roller crimper technique, in which the mulch layer remained in place covering the soil surface and mown 
after flowering.   
Different soil management did not affect the shoot number per vine and the fruitfulness of ‘Sugranineteen’ 
in the year of trial and in the next season. No significant difference of vine water status expressed in term 
of midday stem water potential was related to the soil management. No significant effect of soil 
management on cluster and berry weight were registered. 
Measurements of leaf gas exchange showed that VRC vines performed the highest net photosynthesis rate 
from shoot growth to harvest. No significant difference was detected between treatments with regard to 
the leaf temperature and SPAD index.  
Soil management strategies influenced berry diameters with the highest berry length and width in VRC 
vines, also characterized by the highest berry removal force and skin resistance. In this trial, the juice total 
soluble solid concentration, titratable acidity, pH and berry skin color coordinates were not influence by 
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soil management techniques. Soil management did not affect vegetative growth, leaf area per vine, pruning 
weight and crop efficiency indices.    

Discussion and Significance of the Study 

According to the preliminary results of this study, the roller crimpler technique improved leaf functioning 
and induced a higher berry development on organic seedless table grape.   
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Background and Aims  

Our previous work has shown that deficit irrigation applied at the lag phase or early veraison advances 

maturity. This study was designed to determine the duration of deficit irrigation beginning at early veraison 

to enhance fruit maturity and to establish plant and soil stress threshold values that will indicate when 

deficit irrigation should be terminated resuming full irrigation. Threshold values of stress required during 

deficit irrigation were established for the following plant and soil based parameters: leaf water potential, 

daily trunk growth, trunk maximum daily shrinkage, abscisic acid (ABA) in petiole/blade sap, and soil matric 

potential at the 90 cm depth beneath the drippers. The effect of crop load and the interaction with different 

deficit irrigation treatments were also evaluated.  

Experimental Procedure and Main Results  

The study was performed during the 2015-2016 season in a commercial table grape plantation of own 

rooted Scarlet Royal variety, a USDA-protected variety exclusively licensed to the California Table Grape 

Commission. The vines were planted in 2011, quadrilaterally-cordon trained, spur pruned, employing a 

wide gable trellis. The experiment was designed as a completely randomized split plot replicated three 

times with irrigation as main plot and crop load as split plot. Main plots consisted of sixteen vines and split 

plots of four vines. Three deficit irrigation treatments were applied for 18, 28 and 38 days, and two crop-

load treatments: low crop (11 kg/vine) and high crop (18 kg/vine).  

The duration of deficit irrigation of each treatment was based on three parameters: soil matric potential, 

leaf water potential and trunk maximum daily shrinkage (MDS). The plant and soil base parameters were 

monitored using Phytech technology (Phytech.com). Vine growth was monitored with electronic 

dendrometers to calculate trunk growth and trunk daily maximum shrinkage (MDS). Leaf water potentials 

were measured at mid-day using a standard pressure chamber.  

Abscisic acid is a natural phyto-hormone involved with regulating fundamental aspects of plant 

development and metabolism and is a key factor coordinating plant responses to environmental stresses 

such as drought. Abscisic acid levels were evaluated by collecting at sunrise approximately 0.5 ml of sap 

from leaf petioles using a leaf water potential pressure chamber. Fruit characteristics (such as berry size, 

weight, color and juice soluble solids and titratable acids) were evaluated on June 17 and at harvest on July 

5.  

Discussion and Significance of the Study  

This study established plant and soil base water stress thresholds required for cut-off irrigation to advance 

maturity. To be effective, deficit irrigation must be applied at the lag phase or early veraison and to a degree 

that rapidly stops vine growth. Our research indicates that drip irrigation should be cut-off completely until 

soil matric potential at 90 cm depth approaches -60 centibars, leaf water potential approaches -14 bars, 

and trunk maximum shrinkage approaches 100 microns. Once these thresholds are reached full irrigation 

can resume. In this study, 18 days of cut-off was required to reach these threshold parameters. Cut-off 

irrigation during the ripening phase resulted in considerable savings in irrigation water applied during that 

stage. The full irrigation treatment was scheduled by the grower and applied on average 24 

gallons/vine/day, which exceeded the predicted vine water use by 40%. Cut-off should be long enough to 
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advance vine maturity, but once that objective is achieved full irrigation should commence. Continuing cut-

off longer than needed will unnecessarily jeopardize vine development. In this study, maturity was 

optimized by a cut-off of 28 days or less (beginning at the lag phase). A cut-off of 18 days advanced maturity 

but slightly less than with a cut-off of 28 days. Levels for fully irrigated vines and threshold levels required 

for stress needed before resuming irrigation are shown in table 1. 

 

Threshold Parameter Base Line: Values for fully 
watered vines 

Threshold: Values needed for 
adequate stress 

Leaf Water Potential 
at mid-day (-bars) 

10 14 

Daily Trunk Growth  
(microns/day) 

50 0 

Maximum Daily Shrinkage 
(microns) 

35 150 

ABA in petiole/blade sap 
(pmole ml-1) 

1500 4500 

Table 1. Base line and threshold values required for adequate stress before irrigation is resumed. 

 

The impact of deficit or cut-off irrigation on fruit characteristics was the advancement of sugar and color 

maturity. The advance in sugar varied from 1-2 Brix, tartaric acid and pH were correspondingly lowered. 

Berry size, berry firmness, and storage potential were unaffected by deficit irrigation. This research verified 

that ABA concentration in petiole/leaf sap increases when water stress occurs.  

The overall result of the Scarlet Royal crop load study was that 18 kg per vine is within this vineyard’s vine 

capacity to mature normally. This suggests that crop adjustment after berry set should target 18 kg in this 

vineyard. The effect of exceeding 18 Kg per vine on the vine’s ability to mature normally is unknown; 

however, local experience suggests that exceeding this amount would likely be problematic.  

The results of this study may be applicable to other red table grapes, since deficit irrigation of table grapes 

is a common practice on many cultivars including Flame Seedless, Crimson Seedless, Redglobe, and Scarlet 

Royal both in the Coachella Valley and in the San Joaquin Valley. Growers are learning how to use deficit 

irrigation to manage vine growth, fruit development, and vine fruitfulness.  

Acknowledgment. Funding was provided by the California Table Grape Commission and supported by the 
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*Scarlet Royal is a USDA-protected variety exclusively licensed to the California Table Grape Commission 
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Background and Aims 

In south-eastern Spain, table grapes are cultivated under intensive agriculture regimes with drip irrigation.  
We describe here the effectiveness of using an AM inoculant based on Glomus iranicum var. tenuihypharum 
var. nova., which was specifically developed to be applied in this system. 

Under natural conditions, genus Vitis is strongly dependent on the presence of AMF, and there are several 
studies about different grape varieties and their interaction with AM. Here, we study the effect of the 
application of Glomus iranicum var. tenuihypharum var. nova on the physiology, nutrient acquisition and 
yield of the table grape cultivar Crimson Seedless during three seasons (1, 2, 3). 

Experimental Procedure and Main Results 

Under a randomized complete design, an assay was conducted with three treatments: non-inoculated (T0), 
inoculated only first year (T1) and treated during three consecutive year (T2) with an AM inoculant (Glomus 
iranicum var. tenuihypharum var. nova, at 120 propagules. g-1 of concentration) which was supplied through 
the drip irrigation system at the beginning of the vegetative growth phase at a dose of 3 kg/ha. Different 
measures were done as, stem water potential, AM colonization, net photosynthesis, stomatal conductance, 
starch in roots and yield and quality of grapes. Data were analyzed using a one-way analysis of variance, and 
when differences were significant, Tukey’s range test at the 95% confidence level was carried out for a 
comparison between treatments (6, 9). 
Main results. Crimson grape are heavily dependent on AMF and a successful establishment of the inoculant 
was confirmed by the fact that the range of root colonization was similar to that reported in previous 
research (4) and much higher in the second and third year of the experiment. Of note is the observation 
that the highest percentage of AMF colonization was reached when inoculation was performed during three 
consecutive years. A high presence of AMF in the root zone has been shown to aid the uptake of water and 
to contribute to an improved water status in vines (6).  In that sense, the significant increase observed in 
the current study in ψ stem for T1 during the first year of the experiment could be attributed to root 
colonization by AMF. In the second year, the increasing percentage of root colonization, the large amount 
of water supplied after veraison and improved host P nutrition probably induced the increase observed in 
ψ stem compared to the first year. At veraison in the first year of the experiment, inoculation increased the 
A (37.2%) and gs (34.5 %) rates and significantly compared to T0, although the high fruit load probably 
limited photosynthetic activity to a certain extent. However, despite these increases, WUE remained stable. 
In the second year, the good water status of the plants, the higher percentage of root colonization and 
lower fruit load led to considerably higher values of both A and WUE in treatment T1. AMF are known to 
exert a degree of control over transpiration, allowing plants to maintain high levels of WUE (7). Such an 
increase, which agrees with other studies in grapes, may also have accounted for the enhanced growth of 
plants colonized with Glomus species, most probably as a result of enhanced CO2 fixation (8). Starch was 
unevenly distributed between the apex and the central part of the root. It is noticeable that (i) in non-
inoculated grapes, most of the starch was allocated to the apex, (ii) in grapes inoculated during the first 
year but not the second, the starch was equally distributed between the apex and the central part of the 
root and (iii) in grapes inoculated during first and second years, the starch was primarily stored in the central 
part of the root. In this last case, the decrease in starch at the root apex could indicate that the 
carbohydrates were destined for the development of new roots and the need to satisfy the energy demand 
for AMF activity (9). Also of note is the observation that although plants inoculated only in the first year 
showed similar A, WUE, leaf nutrient content and water potential to plants to the control plants in the 
second year, the yield was notably increased, especially in the second and third cuts.  In treatment T1, with 
a single application of Glomus iranicum var. tenuihypharum, production was still increased in the second 
and third year of the trial, confirming the residual effect of the strain applied in the first year of the trial in 
this treatment. However, global production (in three years) was lower than that achieved when plants were 
inoculated annually, which reflects the need for an annual application of the product at the beginning of 
the growing season. As expected, effective mycorrhizal symbiosis favored the absorption of water and 
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nutrients and hence increased yield. Additionally, the effect of the persistence of the AMF on yield was still 
significant in T2. 
 
Table 1. Yield (t/ha) of Crimson grape variety for the 3-year experimental period for the three treatments 
performed. Data show the average value ±S.E.   
 

Year Treatment 1st Cut 
(kg. ha-1) 

2nd Cut 
(kg. ha-1) 

3rd Cut 
(Kg. ha-1) 

Total 
(kg. ha-1) 

2011 
T0 10.47±2.1 7.41±1.3 3.10±0.2 20.98±2.1 

T1 12.00±1.3 10.30±2.0  8.82±1.6 31.12±3.3 

2012 

T0 4.09±0.2 1.87±0.2 9.79±2.1 15.75±2.1 

T1 3.46±1.2 2.06±0.5 14.49±1.1 20.01±2.2 

T2 5.56±0.3 9.17±2.1 10.33±0.2 25.06±1.5 

2013 

T0 10.02±1.2 14.20±1.2 13.78±0.6 38.18±1.2 

T1 15.10±1.3 19.70±2.2 16.26±3.0 51.06±2.5 

T2 17.40±2.0 18.70±2.1 19.90±2.1 56.00±2.1 

 

Significance of the Study and Conclusions 

The inoculated grapes had an improved water status, increased their absorption of some nutrients such as 
P, K and Ca and, in addition, both yield and fruit quality were positively affected. Moreover, the ability of 
AMF to persist in the roots of grape in the second year also produced positive effects. AMF could have 
favored root development by mobilizing the apex starch reserves; hence its application led to a major 
concentration of starch in the central part of the root. Finally, this study suggests that the straightforward 
application of AMF through a drip irrigation system can be considered a favorable technique. Hence, the 
development of such symbiosis could be useful in intensive agriculture. Moreover, competition between 
native and non-native AMF to colonize the root system, suggests that periodic monitoring of the percentage 
of mycorrhizal colonization should be carried out and re-inoculations applied to achieve all the positive 
effects evident in the inoculated treatments. 
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Background and Aims 

Flavor in table grapes is defined mainly by the ratio between sugars and acids. However, grapes contain 

over a hundred of different volatiles some of which may affect its flavor. There is an increasing demand for 

grapes with unique flavor and it is necessary to understand what is the composition of the grapes, how it 

differs among cultivars, how it is affected by growth conditions and storage treatments.   

Experimental Procedure and Main Results 

Over 100 cultivars were sampled from the Volcani Center Breeding program and commercial vineyards. 

Samples were analyzed for volatile composition by solid phase microextraction (SPME) gas 

chromatography/mass spectrometry and flavor assays. 'Crimson Seedless' berries were separated for 

different maturity groups by their density in sugar solutions. Postharvest treatments included storage of 

two grape cultivars, Superior (Sugarone®) and Sable Seedless® (SunWorld) under controlled atmosphere 

conditions (SCS, UK). The effect of the tratments was statistically analyzed by ANOVA, principal component 

analysis (PCA) and related methods. The contribution of specific volatiles was assessed by correlation 

coefiecents and Variable Importance in Projection (VIP) analysis.  

Main results. The volatile compounds of table grapes from the Volcani breeding program and commercial 

cultivars grown in Israel comprise an arsenal of over 120 compounds some of which are unique to specific 

cultivars. Research is underway to define what compounds are associated with the general definitions of 

the table grape flavor. 'Crimson seedless' has a neutral flavor which is affected mainly by the sugar and acid 

ratio. Study of the volatile profile of 'Crimson Seedless' sampled from seven vineyards indicated that it has 

a stable core volatiles composed mainly of alipahtic aldehydes with some variation among growth regions. 

When vineyards were grouped by TSS, they could be separated by PCA of the volatiles. The clusters contain 

berries with different sugar levels and those differed signifcantly in the volatile composition with some 

compounds representing lower maturity and others higher maturity. Individual berries of 'Crimson Seedles' 

had higher abundance of volatile compounds in the stem-end of the berry as compared to the stylar-end 

(distal) of the berry while the content of sugars and acids is higher in the stylar-end of the berry (1).  

To determine how storage conditions affect flavor, 'Superior' and 'Sable' grapes were stored under different 

controlled atmosphere conditions. Decay of the control (0 % CO2 : 20 % O2) treatment of 'Superior' was high 

(22 berries/kg) and levels of 10% or 15% CO2 prevented decay completely (Table 1). Decay of 'Sable' was 

very low and no decay was observed at CO2 level of 15% and decay was reduced at the lower CO2 levels. 

Off-flavor developed under conditions of low oxygen and high CO2 and was more pronounce in 'Superior' 

compared to 'Sable', possibly due to the neutral flavor of 'Superior'. The number of tasters that were able 

to identify off-flavor and the severity of off-flavor increased with increasing CO2 levels. The volatile 

compounds which accumulated under conditions of high CO2 belong mainly to the glycolytic pathway and 

to pyruvate degradation products. Additional changes in the composition of soluble metabolites were 

identified in collaboration with the group of Dr Riccardo Flamini in Conegliano, Italy and will be reported 

elsewhere. Changes in gene expression were also investigated for 'Superior' and in general there was good 

agreement between the increase in metabolites and the putative genes that are responsible for their 

biosynthesis.  
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Table 1 – The effect of controlled atmosphere of 'Superior' and 'Sable' grapes on decay and off-flavor 

development after 6 weeks of cold storage and 3 days of shelf life. 

    Average and SD of healthy clusters  

Treatment (CO2:O2) 5:5  10:5  15:5  0:20  

Superior 80.1 18.9 100.0 0.0 100.0 0.0 21.4 25.8 

Sable  84.3 13.7 69.9 22.6 100.0 0.0 54.5 9.6 

 No. of tasters detecting off flavor/total no. of tasters 

Superior  4/11  6/11  9/11  3/11  

Sable  4/12  5/12  10/12  3/12  

 

Significance of the Study and Conclusions 

In this study we identified a large number of volatile compounds produced by diverse table grape varieties 

and this database can be an important resource for future research and breeding. We identified what are 

the volatiles associated with a neutrally-flavored variety such as 'Crimson Seedless' and it will be compared 

to the composition of other neutrally-flavored varieties. We identified differences in volatile composition 

associated with the region of growth and with maturity and these volatiles may serve as additional markers 

for maturity.  

The research on the effect of controlled atmosphere on flavor of grapes is an important step in the attempts 

to identify additional technologies which can be used in the future for storage of grapes. The identity of the 

compounds associated with off-flavor and the biochemical and molecular processes which occur during in 

controlled atmosphere storage are part of our duty to study not only what works but how it does so.  
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Background and Aims 

Table grape (Vitis vinifera L.) is a non-climacteric fruit, tolerant to low temperature. However, their quality 
deteriorates during postharvest storage at low temperature mainly because of sensitivity to fungal decay 
and senescence of rachis. The application of a 3-day CO2 pretreatment (20% CO2 + 20% O2 + 60% N2) at 0ºC 
reduced total decay and retained bunches quality during postharvest storage (1,2). However, the molecular 
mechanisms involved in this process are not well known. In a recent work, we have shown that the 
maintenance of Cardinal table grape quality by the 3-day gaseous pretreatment seems to be an active 
process, activating transcription factors such as WRKYs and ERFs (Ethylene Responsive Factors) (2). In 
addition, we have observed that the gaseous pretreatment modulated the expression of VviDREBA1-1 in 
the pulp and rachis of table grapes cv. Cardinal (3). The fact that DREBA1-1 belong to the same transcription 
factor family that ERFs seems to indicate that this family could play an important role in the beneficial effect 
of the gaseous treatment to maintain table grape quality.  
To better understand the role of transcription factors in the maintenance of table grape quality at low 
temperature by the application of high CO2 levels we have characterize 5 VviERFs, 3 VviDREBA1s and 15 
VviWRKYs in two table grapes cultivars, such as Cardinal and Autumn Royal. Furthermore, to study the role 
of ERFs/WRKYs in the regulation of pathogenesis related proteins (PRs), and DREBA1s in the regulation of 
dehydrins (DHNs) in table grapes, we have analyzed the pattern of expression of three PRs (thaumatin 
(VviTL1), chitinase (Vcchit1b) and β-1,3-glucanase (Vcgns1)) and three DHNs (VviDHN1a, VviDHN2 and 
VviDHN4) in different tissues of bunches CO2-treated and non-treated. Furthermore, we have identified 
different cis-regulatory elements, including the GCC/W-box and DRE/CRT motifs, respectively and we have 
examined the DNA-binding specificities of the mentioned transcription factors by using electro mobility 
shift (EMSA) assays. 

Experimental Procedure and Main Results 

Table grapes (Vitis vinifera L.) cv. Cardinal were harvested in Camas, Seville, Spain in July 2003 at the early 
commercial stage (maturity index: 15.24) and table grapes cv. Autumn Royal were picked in Abarán, Murcia, 
Spain in November 2013 at the late commercial stage (maturity index: 27.97). After random harvesting, 
bunches were transported in the same day to the laboratory in Madrid (Spain) and treated according to (1). 
For each sample, total RNA was extracted three times according to (4), and treated with DNase I 
recombinant-RNase free (Roche) for genomic DNA removal. Then, 1 µg of each extraction was used to 
synthesize cDNA as described by (3). Relative expression of VviERFs, VviDREBA1s and VviWRKYs, as well as 
spliced and unspliced transcripts of VviDHN4 was assayed using quantitative RT-PCR (RT-qPCR) as described 
by (3). Spliced and unspliced variants of VviDHN1a and VviDHN2 were evaluated by semi-quantitative RT-
PCR as described by (3).  
The full VviERFs, VviDREBA1s and VviWRKYs open reading frames, including stop codons were amplified by 
RT-PCR, cloned as N-terminal fusion with an amino acid His tag in pTrcHisA vector (Invitrogen, Carlstad, 
USA) and transformed into BL21-CodonPlus (DE3)-RIL competent cells as described by (5). The induction 
and purification of recombinant proteins was performed according to (5). Purified recombinant proteins 
were used to determine DNA binding by EMSA assay. The GCC box, DRE/CRT motifs and W-box were used 
as probes. Binding reactions were performed in 20 µl final volume containing 2 µg of recombinant proteins, 
50 µM unlabeled DNA, 80 nM Biotin-labeled probe, 50 ng µl-1 Poly (dI·dC), 2.5% (v/v) glycerol and 1X 
binding buffer. 
Main results. Our results showed that in most of the Cardinal tissues analyzed the VviERFs gene expression 
was induced after storage under normal atmosphere, although applying high levels of CO2 at 0ºC caused a 
greater increase in VviERFs transcript accumulation. However, the pattern of expression was different 
depending on both the tissue and VviERFs. In table grapes cv. Autumn Royal, the 3-day high CO2 treatment 
applied at 0ºC modulated the expression of VviDREBA1s by activating VviDREBA1-1 and VviDREBA1-7 in the 
skin, and VviDREBA1-6 and VviDREBA1-7 in the pulp. On the other hand, it is important to note that the 
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effect of low temperature storage under normal atmosphere modulated VviDREBA1-1 and VviDREBA1-7 
after 13 days of storage, while the three VviDREBA1s were induced at the end of the 3-day gaseous 
treatment at 0ºC. This temporal difference could be important to help table grapes face temperature shifts 
at 0ºC. The gaseous treatment also activated the expression of WRKYs transcription factors in a tissue-
dependent manner in Autumn Royal bunches, inducing levels of 4 VviWRKYs in the skin and 9 in the pulp.  
The promoter regions of Vcchit1b and Vcgns1 had in common the presence of a single W-box and a GCC 
box. However, the VviTL1 promoter region included a W-box but not a GCC-box. By other hand, the study 
of the VviDHNs promoter regions showed that, whereas the VviDHN1 promoter presented a DRE element 
and the VviDHN2 promoter one DRE element and one CRT element, VviDHN4 did not show any of them. 
The EMSA assays provided evidences that recombinant VviERF2 and VviERF11 bound specifically to the GCC 
box presented in the promoter of the above mentioned PRs. However, VviERF069 and VviERF10 can only 
bind to the GCC box of the Vcgns1 promoter and VviERF6L7 showed no affinity for any of the GCC box 
studied. However, while VviWRKY14 presented affinity for the W-box of the three PR promoters, 
VviWRKY42 only had specific affinity to the W-box of the Vcgns1 promoter. In addition, it was showed that 
VviDREBA1-1 is the only transcription factor analyzed from this family that was able to bind in vitro to the 
CRT element (GCCGAC) presented in the VviDHN2 promoter. 

Significance of the Study and Conclusions 

To date, there has been no comprehensive analysis regarding the transcriptional responses of transcription 
factors genes to postharvest storage conditions associated with mechanisms underlying abiotic stress 
responses, such as low temperature or modified atmosphere. Our work, suggested that the beneficial effect 
of high CO2 treatment maintaining table grape quality of different cultivars during storage at low 
temperature seems to be mediated by the regulation of ERFs, DREBA1s and WRKYs transcription factors. In 
particular, it is interesting to note that VviERF2 gene expression an induction by high CO2 levels in all the 
tissues analyzed and a significant correlation with the expression of the Vcchit1b and Vcgns1, together with 
the in vitro binding affinity observed with the GCC box of their promoters. By other hand, the fact that 
VviDREBA1-1 was the only transcription factor analyzed that presented in vitro binding capacity to the CRT 
element of the VviDHN2 promoter region, indicated that the transcriptional regulation of VviDHN1a and 
VviDHN4 would be carried out by activating other independent routes of these transcription factors. These 
results open interesting  
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Background and Aims 

Table grapes is one of the most consumed fruit in the world and a rich source of health-promoting 

compounds, mainly bioactive polyphenols (2). 

Maturity at harvest and postharvest conditions are very critical, since, unlike many other fruit crops, 

ripening process does not continue off the vine. A common practice used in southern Italy is to appositely 

cover canopies with low-density polyethylene (LDPE) film during August in order to delay the harvest up to 

3 months by preventing damages to the fruits during the autumnal rainy period, while allowing the use of 

fungicides (4). Other authors, showed that “late forcing” of table grapes on the vine up to a certain time of 

the season, is a feasible approach to preserve and even improve table grape quality related to sensorial 

aspects, while excessive delay could reduce final grapes quality (5). A recent study showed that “late 

forcing” of table grapes on the vine up to a certain time of the season, is a feasible approach to preserve 

and even improve table grape quality related to sensorial aspects, while excessive delay could reduce final 

grapes quality (6). Nonetheless, nothing is known about storability of “on vine stored” grapes and on the 

potential of this method compared to conventional postharvest storage techniques, as modified 

atmospheres (MA) or controlled atmospheres (CA) (1, 3, 6). 

The aim of the study was to compare the quality evolution of ‘Italia’ table grapes held on the vine during 

“late forcing” to that of grapes stored in cold rooms with or without high CO2 modified atmosphere 

packaging (MAP). 

Experimental Procedure and Main Results  

The grapes were harvested from 12 plants in a 14-year old vineyard in the province of Foggia (south Italy), 
cultivated with the ‘Apulia tendone’ system and covered with a plastic net and a LDPE film. After harvest, 
grapes were transported to the Postharvest Laboratory of the University of Foggia, divided into small 
clusters and used for storage treatments in air and in MAP. Samples of 400g were packaged in 
polypropylene (PP) trays sealed with a PP/PA (polyamide) film with 20% CO2 in air using a semi-automatic 
tray sealer. The control in air was prepared placing the samples in trays closed in macro perforated bags 
and stored in air. MAP and AIR samples were then stored in the same cold room at 0 °C. Initially and after 
8, 21 and 28 days 3 trays for each treatment  were compared to those of samples freshly harvested from 
the 12 marked plants. Quality attributes included color, texture, weight loss, total soluble solids, pH, 
titratable acidity, phenols, antioxidant activity, ethanol, acetaldehyde, sugars, organic acids, sensory 
parameters and volatile compounds. Many quality attributes were significantly influenced by storage 
treatment and time. The results obtained demonstrate that grapes held on the plant and in MAP showed a 
better quality in terms of cluster and peduncle appearance score compared to grapes stored in air. In 
particular the application of high CO2 contributed to reducing the deterioration rate of the clusters, 
minimizing weight loss, and delaying degradation processes. The titratable acidity and the citric acid content 
increased during permanence on the plant compared to stored grapes. On the other hand stored grapes 
showed a higher phenolic content than grapes held on the plants. Most volatile compounds did not change 
their concentration with the storage treatment, but ethyl acetate ant ethanol increased in MAP stored 
grapes after 28 days of storage, suggesting the occurrence of fermentation processes confirmed by a 
highest perception of frizzy taste in grapes stored with MAP condition. 

Significance of the Study and Conclusions 

Results of this experiment demonstrated that holding table grapes on the plant allowed a good preservation 
of the quality of ‘Italia’ table grapes attributes (phenolic content and flavour) compared to harvested 
product. In addition, for the first time, the quality of ‘Italia’ table grapes during ‘late forcing’ was compared 
to that of grapes stored in cold rooms with or without modified atmosphere packaging. MAP storage was 
shown to provide additional benefits on cluster appearance score up to 21 day storage, after which some 
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off-flavours were perceived. In conclusion, a correct modulation of “late forcing” and MAP storage can allow 
maintaining grape quality throughout storage, facilitating its distribution. 
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35-Influence of packaging on the quality of cold-stored grapes packed into 
boxes for later repacking 
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Background and Aims 

Storage of table grapes after harvest for later repacking, also known as shed packing, is commonly 
practiced in California. Different combinations of the box types, liner types, and modes of SO2 
application are commercially used in California for shed packing, but there has been little done to 
actually determine which combination of them are most effective for the maintenance of grape quality 
prior to final packing and shipment.  The purpose of this project was to choose commonly used variants 
of the shed packing process and evaluate their impact on rate of pre-cooling, effectiveness of SO2 
application, and subsequent impact on table grape quality attributes.    

Experimental Procedure and Main Results 

Four different boxes that are commonly used in shed packing were evaluated for cooling rate (vent 
area in parentheses): 1) Plastic tote (27.7%); 2) RPC (11.8%); 3) Corrugated paper (5.1%); and 4) 
Expanded polystyrene (3.9%).  Boxes were individually filled with 9.5 (or 8.2 for RPC) kg of grapes, each 
box containing a 2.8% micro liner A temperature probe was placed into a berry at the center of each 
of 5 replicate packages and the temperature was recorded every 15 minutes.  All boxes were stacked 
onto a single pallet with three layers per box type/liner combination.   
Using the pallet setup described below five different liner types were evaluated: 1) 0.3 % macro; 2) 1% 
micro; 3) 1% macro; 4) 3% micro; and 5) 3% macro.  The percentages refer to the total vent areas, with 
micro being 1 mm diameter holes and macro being 5 mm in diameter.  Temperature probes (Hobo) 
were inserted into a berry at the center of each of the boxes.  Sulfur dioxide concentration after the 
precooling and weekly maintenance fumigations, as well as that due to the SO2-emitting pads, was 
monitored by the use of dosimeter tubes (Sensidyne 5DH) in all of the boxes. 
The grape varieties evaluated were ‘Autumn King’ (Experiment 1) and ‘Autumn Royal’ (Experiment 2). 

There were two full pallets of boxes put together for each of the two experiments.  One of the two 

pallets in each experiment received both precooling and weekly SO2 fumigation during storage while 

the other got only the pre-cooling fumigation.  The box types used for Experiment 1 were RPCs while 

plastic totes were used for Experiment 2.  Each box with liner contained approximately 9.5 kg of grapes 

with each liner type in single layers in the pallet.  A single stage SO2-emitting pad was placed on top of 

the grapes in every box and the liner folded over the top and taped closed.  There were 5 boxes per 

liner type for each storage time with each box being considered a replication.  There were a total of 10 

layers containing treatments on each pallet with the upper 5 layers being removed and evaluated for 

quality after 40 days and the next 5 boxes below after 75 days of cold storage.  Fruit were removed 

from cold storage after either 40 days or 75 days and allowed to warm to room temperature for 1 day 

prior to quality evaluations.   

Shatter was determined by shaking each cluster in the box lightly and weighing those berries that drop 

as well as those originally loose in the box and decay by counting the decayed berries present on the 

clusters in each box.  For berry bleaching the number of berries with bleaching in each box was 

counted.  Random 20 berry samples were used to measure berry firmness using Firmtech and then 

these same fruit were juiced to obtain measures of both the percent soluble solids and titratable 

acidity.  Three separate subjective evaluations of rachis quality were done on eight clusters per box: 

overall rachis condition, rachis predominant color and rachis drying.  An objective measurement of 

rachis browning was performed by scanning 5 rachises per box using a flatbed scanner and then using 

software to estimate the percentage of brown areas present on each rachis.  After scanning the same 
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rachis was weighed before and after drying in an oven to estimate the percentage of moisture present 

in the rachis. 

Main results. Cooling generally required less time in containers with high vent area in comparison to 
those with lower vent area, with the exception of the expanded polystyrene (EPS) box.  In the case of 
EPS the rounded corners of the box may have aided air penetration into the stack and enabled a lesser 
required cooling time than would have been expected by vent area alone.   
In two separate experiments the 0.3% macro liner treatment took dramatically longer to cool than did 

the other liners.  Cooling rates were numerically different among the other liner types but the 

differences were not statistically different from each other.  Liner type was also found to have no 

significant impact on the penetration of SO2 into the packaging during either pre-cooling fumigation  

or weekly maintenance fumigation.  Another factor that was considered in this study was whether SO2 

from SO2-generating devices, such as the SO2 pads used in this study, would accumulate to the same 

degree in the different liners.  The amount of SO2 derived from the SO2 pads did not significantly differ 

due to liner type during the course of the study. 

Noteworthy quality trends were for grapes stored within both lower vent area and smaller (micro) 

perforation size liners to have higher rachis moisture shown by the data from the 1% and 3% liners.  Rachis 

moisture level also tended to be relatively high in the 0.3% macro liner.  As the rachises lost water they 

tended to become browner, although grapes within 0.3% macro, 1 and 3% micro liners generally had less 

rachis browning (Figure 1). Shatter tended to be higher among grapes within in the macro liners (1% and 

3%) but the differences were less pronounced after 75 d of storage. 

 

 

Figure 1.  Relationship between rachis moisture content and rachis browning in ‘Autumn King’ 

following 40 days of storage.  Liner type classes are indicated by points with different colors.  Shown 

are the levels of both rachis browning and rachis moisture content at harvest as well as the 7/8 cooling 

times for each liner class. 

Significance of the Study and Conclusions 

Key conclusions of the work were: 1) Pre-cooling occurred faster in boxes with higher vent area; 2) Pre-

cooling was markedly slower within packages with 0.3% liners (16.9 to 18.0 hours) compared to 1% or 

3% vent area liners (7.8 to 11.2 hours). However, slower cooling had no negative impact on grape 

quality; 3) SO2 diffusion into totes during pre-cooling and weekly maintenance fumigation was 

adequate and not impacted by liner type; 4) Grape firmness and rachis quality was generally better in 

micro versus macro liners with the exception of the 0.3 macro liner that also maintained better quality; 

5) Use of weekly maintenance SO2 fumigations, even in the presence of SO2-emitting pads, acted to 

further reduce decay. 
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Background and Aims 

Critical needs of the table grape industry are to maintain their quality and protect table grapes from decay 

after harvest.  Within-package sulfur dioxide (SO2) generators containing sulfite salts entrapped in paper or 

plastic sheets release the gas continuously and protect them from decay primarily caused by Botrytis 

cinerea. Recently, package liners that emit SO2 from sodium metabisulfite entrapped in a three-layer 

laminate of low-density polyethylene were introduced. In California, initial SO2 fumigation within pre-

coolers and weekly storage room fumigation has been employed for many years. Little has been done to 

examine the concurrent use of SO2 room fumigation and SO2 emitting films.  

Experimental Procedure and Main Results: 

Three commercial management scenarios (prompt domestic sale, long domestic storage followed by 

repackaging and sale, and distant international export) were conducted with ‘Scarlet Royal’ grapes. The 

primary variable was the mode of SO2 delivery; whether SO2 was applied from external SO2 fumigation, SO2 

emitting devices, or both. Secondary variables were storage time, external packaging (expanded 

polystyrene, paper corrugate, or plastic storage totes), and the internal packaging (clamshells or pouch 

bags) typically used commercially. SO2 was generated inside packages with one of four two-stage SO2 - 

releasing plastic box liners or one wrapping sheet, or a paper SO2 releasing sheet placed on top of the grapes 

before a plain liner (non-SO2 emitting) was closed.  

Main results. A preliminary test indicated liners emitted SO2 at 2.4 to 8.0 μL-L-1over 5-7 weeks. A plain low-

density polyethylene liner that did not emit SO2 and a conventional in-pack slow-release SO2-emitting paper 

pad was included in these tests. SO2 fumigation was done during initial pre-cooling with a dosage of 400 

μL-L-1 and then done once weekly with 250 μL-L-1. SO2 within packages, decay, bleaching injury, and the 

color and condition of the cluster rachis and stems were recorded. Decay control was irregular when 

average SO2 concentrations within packages were below 2.0 μL-L-1, but consistently good at higher 

concentrations.  The highest average SO2 concentration measured was 4.7 μL-L-1. Decay was much higher 

inside packages with a plain liner, no SO2-emitting device, or not fumigated.  Among the packages with SO2-

emitting devices, the SO2-emitting liners consistently controlled decay effectively whether fumigated 

weekly or not, while the SO2 slow-release paper pads were irregular in effectiveness. After storage, no 

bleaching injuries were present, and significant differences in quality among the SO2 treatments were few. 

Rachis condition within packages with the SO2-emitting wrap sheets or slow-release paper pads was inferior 

to those with SO2-emitting liners. Moisture loss is correlated with rachis browning, and more was probably 

lost through the open ends of packages with SO2-emitting wrap sheets and within packages with SO2 slow-

release paper pads by hydration of the paper.  Cooling of some packages was slow, indicating the 5-hour 

precooling cycle we used was too brief or otherwise insufficient, however, grapes that cooled slowly were 

of equal quality to those that cooled rapidly when examined at the end of storage.  

Significance of the Study and Conclusions   

Some positive aspects of the use of SO2 emitting liners include a uniform emission of gas to the interior of 

the package, as opposed to the emission solely from the top of the package from a gas emitting pad 
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generator. Unlike the SO2 emitting liners, SO2 pad generators block a portion of the package liner vents, 

which would likely obstruct the diffusion of externally applied SO2. Furthermore, the paper devices absorb 

water, which presumably would increase water loss from the packaged grapes.  A disadvantage of the SO2 

emitting liners is that once one is exhausted, more labor is needed to replace since the entire contents of 

the package must be removed, the old liner removed, and a new one inserted, and the grapes repacked 

into the box. In contrast, an SO2 emitting generating sheet on the top of the grapes need only be removed 

and replaced, without disturbing the grapes within the package. 

 

We conclude reasons to use both SO2 emitting devices and SO2 fumigation during storage include: 1) 

inadequate decay protection is less likely to occur, since two modes of SO2 delivery are used; 2) SO2 diffusion 

into packages during fumigation is influenced by packaging and the SO2 dosage can be adjusted to 

compensate for this. However, the dosage of the SO2 fumigant may be inadequate or excessive when a 

variety of package types are used and segregating them into separate rooms may be needed, so each 

receives the optimal dosage. This adds cost and complicates inventory management. When SO2 is emitted 

inside packages, risk of inadequate dosages is minimized and segregation of packages is less necessary; 3) 

when storage is prolonged and SO2 emission from in-package SO2-emitting declines, periodic external 

fumigation can be applied to provide decay protection; 4) by employing an SO2-emitting device at harvest, 

the packages are ready for export or other prolonged transport without the need to open them; and 5) 

cooling system failures during storage occur, and if the temperatures rises, weekly SO2 fumigation may 

becomes too infrequent to control decay. In-package SO2 generating devices would provide some assurance 

that decay would be controlled through these periods. Although we observed no injury to grapes and decay 

control effectiveness was excellent in these studies, more work to optimize the delivery of SO2 from the 

devices within packages and the frequency and concentration of SO2 used for external fumigation would 

be useful. For example, a weekly external fumigation interval of the packages with internal SO2 devices may 

be more frequent than needed. 
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Background and Aims 

The global market of table grapes has grown in terms of volume and complexity. The increase in suppliers 
has allowed fruit availability throughout the year (1), which has required the development of technologies 
capable of controlling the main factors that affect post-harvest quality, gray mold and stem condition (2). 
Gray mold caused by B. cinerea is the most important disease during transportation and storage of table 
grapes and the use of sulfur dioxide generators in the packaging has been fundamental for its control (3). 
Modified atmosphere is a technology capable to reduce the respiratory activity of the fruit and it helps to 
maintain firmness, reduced weight losses, lower changes in SSC, and better sensory attributes (4). The 
effectiveness of these techniques has been demonstrated in preservation of table grapes quality and 
condition during storage and transportation. The objective of this study is to evaluate the effect of 
SmartPac, a SO2-emitting film inserted in punnets combined with passive modified atmosphere system in 
the preservation of table grapes cv. Thompson and Crimson Seedless simulating the supermarket 
conditions, evaluating its capacity of extending Shelf Life.  

Experimental Procedure and Main Results 

In order to determine the adequate level of Sulphur Dioxide and Oxygen/Carbon Dioxide concentration 
inside the packaging, 500 grams of table grapes variety Thompson Seedless and Crimson Seedless were 
packed in punnets without perforations. One berry with gray rot symptoms (Botrytis cinerea) was 
inoculated in each punnet. SmartPac sheets with two dosages of Sodium Metabisulphite (133 miligrams 
and 163 miligrams per kilogram of fruit) were placed in the bottom of the punnet and its effectiveness was 
evaluated in terms of inhibition of mycelium growth. Excessive Sulphur Dioxide was determined by the 
evaluation of symptomatology in berries (bleaching) and laboratory residues analysis. Modified atmosphere 
was achieved sealing the punnets with plastic film perforated with laser under four patterns, according to 
number and diameter of perforations: 1x75μ, 2x75μ, 1x150μ and 2x150μ. Macroperforated film was used 
as Regular Atmosphere control. Fruit was stored at 8°C during 10 days. Visual evaluation and gas level 
recording was carried out on daily basis and final evaluation of gray mold prevalence (%w/w), dehydration 
(percentage of weight loss) and stem condition (appearance scale) was done. 

Table 1 – Oxygen and Carbon Dioxide percentage in punnets of Thompson and Crimson Seedless, after 10 
days of storage at 0 °C. 

. Thompson Sd Crimson Sd 

  O2 CO2 O2 CO2 

Control Macro 19,8% 0,1% 20,3% 0,0% 

1x75µ 9,7% 8,3% 9,9% 7,0% 

2x75µ 11,3% 7,8% 13,2% 5,1% 

1x150µ 14,0% 5,6% 14,2% 4,9% 

2x150µ 17,1% 3,9% 16,1% 4,1% 

 
The results showed a significant reduction of gray mold prevalence in Thomspson Seedless stored with the 
highest dosage of Sodium Metabisulphite, but no statistical differences were observed in Crimson Seedless. 
Evidences of symptoms associated to excessive SO2, or residues above limit were not found in any 
treatment. The effect of Modified Atmosphere was significant in reducing water loss and dehydration, but 
there was not effect in reducing decay, which could be attributed to the percentage of Carbon Dioxide and 
Oxygen achieved in this study: the most efficient treatment in generating modified atmosphere (1x75µ) did 
not reach levels of 10-15% CO2 and 3-12% O2, which has been reported to have effect on mold control 
without affecting fruit quality (5,6). Sulphur dioxide had no effect in rachis condition; but MAP treatments 
had better rachis condition than macroperforated control.  
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Table 2 – Effect of different dosages of SO2 and different perforation level in Modified atmosphere on decay, 
dehydration percentage and stem condition in Thompson and Crimson Seedless. 

Treatments Gray Mold (%) Dehydration (%) Stem condition 

 Thompson Crimson Thompson Crimson Thompson Crimson 

Perforation level in MAP 

Macroperforated 0.36 ** 0.02 ** 1.05 B 0.58 B 3.17 c 3.33 ** 

1x75µ 0.00  0.23  0.03 A 0.00 A 2.33 abc 3.00  

2x75µ 3.46  0.49  0.00 A 0.09 A 2.83 bc 2.66  

1x150µ 1.15  0.00  0.00 A 0.19 A 1.83 a 2.66  

2x150µ 0.70  0.24  0.03 A 0.20 A 2.00 ab 2.00  

SmartPac sheet              

Control 2.34 b 0.57 ** 0.24 ** 0.58 ** 2.40 ** 2.40 ** 

SmartPac A 0.36 ab 0.00  0.27  0.57  2.60  2.60  

SmartPac B 0.00 a 0.12  0.16  1.69  2.30  2.90  

Interaction 

Macro-Control 1.02  0.00 ** 1.09                 0.58  3.50  4.00 ** 

Macro-SmartPac A 0.00  0.00  1.26  0.57  3.50  2.50  

Macro-SmartPac B 0.00  0.60  0.81  1.69  2.50  3.50  

1x75µ- Control 0.00  0.68  0.09  0.00  1.50  1.50  

1x75µ- SmartPac A 0.00  0.00  0.00  0.10  2.50  2.50  

1x75µ- SmartPac B 0.00  0.00  0.00  0.09  3.00  3.50  

2x75µ- Control  8.57  1.47  0.00  0.00  2.50  3.00  

2x75µ- SmartPac A 1.82  0.00  0.00  0.00  3.00  3.00  

2x75µ- SmartPac B 0.00  0.00  0.00  0.00  3.00  2.00  

1x150µ- Control 3.49  0.00  0.00  0.00  2.00  1.50  

1x150µ- SmartPac A 0.00  0.00  0.00  0.00  2.50  3.00  

1x150µ- SmartPac B 0.00  0.00  0.00  0.00  1.00  3.50  

2x150µ- Control  2.09  0.70  0.00  0.00  2.50  2.00  

2x150µ- SmartPac A 0.00  0.00  0.09  0.10  1.50  2.00  

2x150µ- SmartPac B 0.00  0.00  0.00  0.00  2.00  2.00  

Different letters in vertical sense indicate significant differences according to LSD Fischer (p ≤0.05). 
Stem condition scale: 1=fresh and green; 5= brown and dry.   

Significance of the Study and Conclusions 

These results showed a positive effect of the use of Sulphur Dioxide emitting devices and Modified 
atmosphere in mold control, reducing dehydration and improving rachis appearance, under conditions of 
8°C during 10 days, being an important approach for the use of these technologies for maintaining table 
grapes attributes in supermarket displays. 
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Background and Aims 

Flame Seedless berry size and colour are important quality aspects. Flame Seedless tends to develop 
insufficient colour under high temperature conditions (8). Gibberellic acid is used to increase table grape 
berry size (10). Abscisic acid (ABA; 9) and ethylene (3) are used to enhance grape colour. Cultivation 
practices are often supplemented with biostimulants (BS), such as fertigation products (5), seaweed 
extracts (2) and foliar potassium (K, 6,7). This trial aimed to determine the effect of three BS, consisting of 
a leonardite fertigation product, a K foliar nutrient and a seaweed foliar product on Flame Seedless grape 
quality. 

Experimental Procedure and Results 

The trial was conducted in a commercial Flame Seedless/Ramsey vineyard in the Berg River Valley region 
(2011/12 and 2012/13). The maximum temperatures regularly exceeded 30°C during the ripening period 
(1). Vines were trained onto a gable trellis system, drip-irrigated and spaced 1.78 m x 3.0 m on a sandy soil 
(70 to 75% river stones). Standard viticultural practices were applied to all vines. The trial layout design was 
completely randomised. In 2011/12, three treatments (Table 1) were replicated seven times. In 2012/13, 
two treatments (Table 2) were replicated ten times. An experimental unit consisted of five vines of which 
the three middle vines served as data vines. The K and seaweed were applied as leaf and bunch directed 
sprays. The leonardite was poured onto the soil surface above the vine roots. In 2011/12, harvesting was 
done twice and sampling was done three times. In 2012/13 harvesting and sampling were done twice. On 
each sampling date, 100 berries were sampled randomly from each experimental unit. These berries were 
used to determine berry diameter, total soluble solids (TSS), total titratable acidity (TTA) and anthocyanin 
concentration. At each harvest, ripe bunches from each experimental unit were harvested. On the second 
harvest date, bunches were packed for cold storage. After five weeks, these grapes were evaluated for 
defects. Data sets were statistically analyzed at a 5% significance level to facilitate comparison between the 
treatment means.  
Compared to the control, BS-plus significantly increased TSS on all sampling dates in 2011/12 and on the 
first date of 2012/13 (Table 3). Compared to the control, BS-plus did not improve anthocyanin 
concentration, but retarded acid breakdown in both seasons (Table 3). In 2011/12, BS-minus lowered the 
anthocyanin concentration significantly compared to the control (Table 3). BS-plus increased berry 
diameter significantly compared to the control on the first sampling date in 2012/13 (Table 3). BS did not 
affect grape quality after cold storage significantly (data not shown). 
 

 Table 1. Biostimulant (BS) treatments applied to Flame Seedless in the Berg River Valley region in 2011/12. 

1Treatment Product and dosage 

 

3Leonardite 

fertigation 
(kg/ha) 

4Foliar K 
(kg/ha) 

4Foliar 
seaweed 
(mL/ha) 

Ethephon 

(ppm) 

2Control 0 0 0 200+200 

BS-minus 3 3 500 0 
2BS-plus 3 3 500 200+200 

 1Gibberellic acid (400 g/kg active ingredient) spray applications for thinning: 5 ppm at 80% and 5 ppm at 100% flowering and sizing: 15 ppm 
at 6-7 mm and 15 ppm at 7-8 mm berry diameter. 
2Ethephon (480 g/L active ingredient) applications for colour: 200 ppm at 5% véraison and 200 ppm at 20% véraison. 
3Applied 6, 4 & 3 weeks before first harvest, total application volume 4000 L/ha 
4Applied 4 & 3 weeks before first harvest, total application volume 1000 L/ha 
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Table 2. Biostimulant (BS) treatments applied to Flame Seedless in the Berg River Valley region in 2012/13. 

 

 

1GA (400 g/kg active ingredient) sprays applications for thinning: 5 ppm at 80% flowering and 5 ppm at 80% flowering plus 3 days. 
1Ethephon (480 g/L active ingredient) and Abscisic Acid (ABA; 200g/kg active ingredient) spray applications for colour: 250 ppm ethephon 
plus 100 ppm ABA at 10% véraison followed by 200 ppm ethephon plus 100 ppm ABA three days later  
2Applied 8 & 6 weeks before first harvest  
aTotal application volume 4000 L/ha  
bTotal application volume 1000 L/ha 

Table 3. The effect of biostimulants (BS) on berry size, juice composition and anthocyanin concentration of Flame 
Seedless, Berg River Valley (2011/12 and 2012/13 seasons). 
1Treatment  Berry diameter (mm)  Total soluble solids (°Brix)  Total titratable acidity (g/L)  

  10/01/12 17/01/12 24/01/12  10/01/12 17/01/12 24/01/12  10/01/12 17/01/12 24/01/12  
2Control  20.91 a 20.41 a 21.02 a  15.37 b 16.34 b 17.17 b   5.71 a 4.69 b 4.36 b   
 BS-minus   21.03 a 21.35 a 20.26 b  16.06 a 17.33 a 18.49 a  5.96 a 5.16 a 4.77 a   
2BS-plus    20.41 a 21.58 a 21.01 a  16.13 a 17.19 a 18.01 a  5.96 a  5.20 a 4.61 a  

  15/01/13 22/01/13   15/01/13 22/01/13   15/01/13 22/01/13   
3Control  21.69 b 21.34 a -  14.26 b 14.92 a -  5.07 a 3.37 b -  
3BS-plus   22.40 a 21.56 a -  15.00 a 14.98 a -  5.21 a 3.56 a -  

 

 

 

 

 

Discussion and Significance of the study 

These results cannot be compared to others due to differences in product composition, cultivar, application 
protocol, environmental conditions and vine nutritional status (2, 5, 6 ,4, 7). In this study, BS-plus was 
effective to enhance ripening. BS, with or without ETH/ETH and ABA, was not effective to increase berry 
size. BS-minus reduced anthocyanin concentration, indicating the importance of ETH or ETH plus ABA for 
acceptable colour. BS-plus did not improve colour compared to the control. BS, as used in this study, cannot 
be recommended to overcome problems with Flame Seedless grape berry colour.  
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1Treatment Product and dosage 

 

2Leonardite 

fertigationa 
 (kg/ha) 

2Foliar Kb 
(kg/ha) 

2Foliar 
seaweedb 
(mL/ha) 

Control  0 0 0 

BS-plus 5 3 500 

1Treatment 
  Anthocyanin concentration 

(mg/g fresh berry weight) 

   10/01/12 17/01/12 24/01/12 
2Control   0.12 a 0.08 a 0.06 a 
 BS-minus    0.07 b 0.06 b 0.04 b 
2BS-plus     0.12 a 0.07 ab 0.05 a 

   15/01/13 22/01/13  
3Control   0.09 a 0.10 a - 
3BS-plus    0.10 a 0.12 a - 

*Means with the same letter in 

each column and dataset did not 

differ significantly (P= 0.05). 
1Standard gibberellic acid 

application. 
2Standard ethephon application.  
3Etephon plus abscisic acid 

application. 
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Background and Aims 

GA3 is the most commonly used plant bio regulator in table grape production for bunch thinning and berry 
sizing.  GA3 treatments are applied by spraying, or manual dipping of individual bunches, with the latter 
technique being very labour intensive. The manual dipping technique is specifically used because it is 
believed the decreased fertility associated with GA3 spray applications can be prevented/ limited. There are 
several reports from the industry that decreased bud fertility is linked to GA3 treatment, but very few 
published research results are available to support these practical observations.  The aim of this study was 
to evaluate GA₃ application methods and volumes for thinning and sizing treatments of table grapes to 
determine whether the same active ingredient (GA3) dosage per hectare can be applied using lower 
application volumes than the current standard industry practice, without negatively affecting fertility. 

Experimental Procedure and Main Results 

The trial was conducted over two seasons (2014/2015 and 2015/2016) on a 15-year-old Prime vineyard 
grafted onto Ramsey rootstock on the farm Laborans, in the Berg River region. Thinning treatments (at 80-
100% full bloom) and berry sizing treatments (at 7-8 mm berry diameter) were applied according to 
commercial dosages recommended for Prime (1). GA3 application methods and different application 
volumes per hectare were evaluated (Table 1).  
The experimental design used was completely randomized with six treatments and each treatment had five 
replications. The experimental design contained 30 experimental plots, where each experimental plot 
consisted of nine experimental units with 5 vines each (45 vines per plot). Each experimental plot was 
allocated over three rows and three experimental units. The central unit in the central row of each 
experimental plot was the data experimental unit. All field sampling was done in the data experimental 
unit.  

Table 1 Treatments applied on Prime in the return fertility trial at Laborans. 

Treat-
ment  Treatment code 

Thinning application 
(1000 L/ha; 2ppm GA3;  

2g GA3/ha; 5g Progibb/ha) 

Berry sizing application 
(15g GA3/ha; 37.5g Progibb/ha) 

  
Application technique 
and volume 

Phenological 
Stage 

Application technique and 
volume 

Phenological 
Stage 

T1 
NoThin + Dip 
(Control) 

No thinning 
Dip  

 
 
 
 
7-8 mm 
berry 
diameter 

T2 Thin + Dip  
 
 
Spray conventional 

(mist blower). 
1000 L/ha 

 
 
 
80-100% 
Full bloom 

Dip 

T3 Thin + 250 L/ha 
Spray conventional 
(mist blower) 250 L/ha 

T4 Thin + 500 L/ha 
Spray conventional 
(mist blower) 500 L/ha 

T5 Thin + 1000 L/ha 
Spray conventional 
(mist blower) 1000 L/ha 

T6 Thin + ESS 
Spray with electrostatic 
spray pump (72 L/ha) 

 

In the seasons following treatment, potential fertility (bud dissection in a laboratory; forced budding in a 

glasshouse) and actual fertility (determined in the vineyard) were evaluated. At harvest, yield, berry size 

and bunch structure were evaluated. Data analysis was performed with SAS version 9.3 statistical software. 
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Main results  

Table 2. Potential return fertility and actual return fertility of Prime at Laborans, after the 1st season’s 
treatments (applied in Oct-Nov 2014) and after the 2nd season’s treatments (applied in Oct-Nov 2015) 

Treat-
ment 
No 

Forced budding Bud dissection Assessment in vineyard 

Bud break 
 (%) 

Potential fertility 
(no of bunches 

per sprouted bud) 

Potential fertility 
(average no of 
inflorescence 
primordia per  
9 node cane) 

Bud 
break 

(%) 

Actual fertility (no 
of bunches) 

(per 
vine) 

(per 9 
node 
cane) 

Jun-15 Jun-16 Jun-15 Jun-16 Jun-15 Jun-16 Oct-15 Nov-15 

T1 95.6 a 93.3 a  1.03 a 0.52 a 1.30 a 1.06 a 98.9 a 40.2 a 6.70 a 
T2 86.7 a 97.8 a 0.67 ab 0.72 a 0.98 a 1.06 a 95.5 b 40.1 a 6.68 a 
T3 95.6 a 95.6 a 0.82 ab 0.72 a 1.02 a  0.76 ab 100 a 30.4 b 5.07 b 
T4 95.6 a 95.6 a 0.69 ab 0.73 a 1.07 a 0.91 a 100 a 40.0 a 6.67 a 
T5 97.8 a 91.1 a 0.66 ab 0.77 a 0.83 a 0.48 b 100 a 41.6 a 6.93 a 
T6 93.3 a 88.9 a 0.61 b 0.39 a 0.82 a 0.94 a 98.9 a  34.0 ab  5.67 ab 

Means 94.1 x 93.7 x 0.75 x’ 0.65 x’ 0.99 0.87 98.9 37.7 6.30 
Comparing treatments within columns, values with different letters (of the range a,b,c) are significantly different (P=0.05) 
Comparing seasons within rows, values with different letters (of the range x,y,z) are significantly different (P=0.05) 

The bud break % determined through forced budding in June 2015 and June 2016, as well as through 
assessment in the vineyard (November 2015) did not differ significantly between treatments and was above 
80% for all treatments (Table 2).  Commercially acceptable levels of bud break were obtained both seasons. 
The potential and actual fertility decreased over the two seasons (Table 2). The results of this study indicate 
that:  

 lower spray application volumes T3 (250 L/ha) and T6 (ESS 72 L/ha) were associated with a decrease 
in fertility, while with T4 (500 L/ha) no indication of a negative effect on fertility was found. 

 T2 had the largest berries, less compact bunches and the highest percentage normal berries. This 
treatment also required the least time for manual thinning.   

 T2 is already practically applied by several producers in the industry in situations where they have 
practical experience of a decline in fertility after GA3 spray applications. Practical implementation 
of T2 in commercial table grape production requires availability of sufficient labour. 

Significance of the Study and Conclusions 

The results of this study contribute to the available scientific published results regarding the effect of GA3 
application methods (volumes) on fertility of table grapes. Repetition of the trial is needed to verify these 
results and to investigate whether the 500 L/ha spray application volume could be used instead of the 
current standard industry practice of using 1000 L/ha for the majority PBR and other spray applications. 
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Background and Aims 

Red cultivars cover color of the berries is one of the most important quality variable. In the province of San 

Juan, Argentina, the environmental conditions prevent a good color development of the berries. Therefore, 

synthetic growth regulators like ethephon are employed (1, 7, 8). Currently the consuming countries of 

table grapes are demanding the waste reduction of ethylene, which may constitute a barrier-tariff in the 

future (4). Recent studies have shown that potassium applications promote the development of covering 

color of the berries in color varieties, but the mechanism of this response at the moment it is not known (5, 

9). However, it is known that one of the main role of potassium is involved in the transport of sugars (2, 3). 

The aim of this work was to evaluate the effect of different potassium resources and ethephon on color, 

anthocyanins, and quality variables in bunches of cv Red Globe. 

Experimental Procedure and Main Results 

The trials were carried out during two seasons in San Juan Province, Argentina. The first season, the trial 

was carried out in the locality of Carpinteria (Table 1), and the second season it was carried out in the 

locality of Pocito. The variety in the study was the cv Red Globe. Vines were spaced at 2.5 x 2.5 m, trained 

using the Parral cuyano system, and were drip irrigated. The design was random plots with five replications.  

 

Table 1: Treatments season (dose/ha) 

Treatments 2013-2014 Treatments 2014-2015 

Control    

TB 700 cc of Ethephon 48%  500 cc of Ethephon 48%  

TC 700 cc of Ethephon 48% plus 3 kg Color T 700 cc of Ethephon 48% 

TD 3 kg Color T 500 cc of Ethephon 48% plus 3 Kg color T  

TE 6 kg Color T 500 cc of Ethephon 48% plus 3,6 Kg Raisan K  

TF  6 Kg color T  

TG  7,2 Kg Raisan K  

 

During both seasons the treatments (Tab. 1) were made on clusters with 50% of veraison. TD and TE, season 

2013-2014, TF and TG, season 2014-2015, the half of doses were applied at the mentioned timing and a 

second application a week after the first. The color T product employed consists of 46% N, 30% K, 1.5% Mg 

and Raisan K: 24 % K and 2,5% chitosan. Variables of yield and quality were evaluated at harvest. The 

equatorial diameter of the berries was evaluated with a digital caliper (Mitutoyo caliper-Digmatic). The 

cover color of the berries was determined with a colorimeter Minolta CR-400, the color space used was LCH 

and concentration of total anthocyanins (mg kg uva-1) by the method of (6). It was determined soluble solids 

with a hand refractometer (ALLA FRANCE) expressed in °Brix. Grapes after harvesting were cold stored for 

two months at 0 °C and 95% RH with sulfur dioxide generators (1g grape kg-1), and postharvest quality 

variables were evaluated (number of berries Bunch-1): loose berries, decay berries, SO2 damage. Statistical 

analysis of results was performed using version 2.0 program InfoStat through ANOVA comparison of means 

by the LSD method (p ≤ 0.05). 

Main results. For the cover color of berries in the season 2013-14, TC had the highest value, Dark Red and 

highest concentrations of anthocyanins in berries, followed by TE. During the season 2014-2015, TD and TE 

obtained the highest color and concentrations of anthocyanins in berries (Figure 1).  
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Table 2 - Variables of yield and quality at harvest in cv Red Globe. 

 

Season 2013-14 Season 2014-15 

Treatment 
Bunch wt 

(kg) 

Berry wt 

(g) 

Berries Eq. 

diameter (mm) 

TSS 

(°Brix) 

Bunch wt 

(kg) 

Berry 

wt (g) 

Berries Eq. 

diameter (mm) 

TSS 

(°Brix) 

Control  652.00 8.85 23.30 17.60 715.00 a 9.11 23.10 a 15.00 a 

TB 567.00 8.68 23.20 16.90 720.40 a 9.51 23.71 ab 15.93 b 

TC 602.00 9.23 23.90 17.50 849.00 b 9.02 23.15 a 16.50 b 

TD 622.00 8.44 23.00 16.70 826.70 b 9.71 24.57 b 16.05 b 

TE 588.00 8.96 23.30 18.10 801.10 ab 9.62 24.44 b 16.56 b 

TF     830.00 ab 10.17 24.55 b 15.88 b 

TG     885.70 b 9.68 24.01 ab 16.22 b 

p  0.9286 0.2828 0.1973 0.2842 0.0456 0.8601 0.0361 0.0062 

 

At harvest, during the season 2013-2014 no differences were observed among the variables (Table 2). In 

the season 2014-2015, all the treatments achieved greater bunch weight than the control and TB. The 

treatments with potassium and ethephon plus potassium had the highest values of equatorial diameters of 

berries. Furthermore, all the treatments achieved bigger concentration of soluble solids than the control. 

In the post-harvest evaluations, both seasons obtained less berries per bunch damaged by the effect of 

sulfur dioxide in berries with the highest cover color (Table 3 and Figure 1, 2). No differences were observed 

in the rest of the quality variables evaluated.  

 

Control  TB TC TD TE 

     
 

Figure 1 - Berries and clusters at harvest in cv Red Globe, season 2013-14.        

 

Treatment 
2013-14 

Hue Color  
 

Anthocyanins 
(mg kg-1) 

Treatment 2014-15 Hue Color  
 Anthocyanins 

 (mg kg-1) 

Control 13.77ab Pink 7.07a 
 

18.54 b Pink 9,36 a 

TB 11.73a Red-Pink 6.47a  10.13 a Red 21,23 ab 

TC 356.36c Dark Red 12.26b  349.41 c Dark-Red 23,63 ab 

TD 16.95b Pink 6.67a  346.10 c Dark-Red 39,97 c 

TE 17.20b Pink 10.38ab  349.73 c Dark-Red 39,40 c 

TF        10.50 a Red 24,39 b 

TG        12.50 b  Red-Pink 23,44 ab 

 

Figure 2 - Hue, color and anthocyanins concentration in berries at harvest in cv Red Globe.        
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Table 3:  Quality variables at Postharvest in cv Red Globe. 

Season 2013-14 Season 2014-15 

Treatment 
Loose 

berries (n) 

Decay erries 

(n) 

SO2 damage 

berries (n) 

Loose 

berries (n) 

Decay 

berries (n) 

SO2 damage 

berries (n) 

Control  0.05 0.35 6.90 ab 0.00 0.00 11.10 c 

TB 0.19 0.88 7.58 b 0.00 0.03 5.30 a 

TC 0.00 0.45 4.30 a 0.00 0.01 6.70 ab 

TD 0.13 0.94 6.94 ab 0.00 0.80 9.70 bc 

TE 0.33 0.58 7.08 ab 0.00 0.40 8.00 abc 

TF - - - 0.00 0.50 6.80 ab 

TG - - - 0.00 0.20 8.20 abc 

p 0.1894 0.4913 0.0489 - 0.1139 0.0288 

 

Significance of the Study and Conclusions 
Both seasons obtained the highest value of anthocyanin concentration and color of berries in the 
treatments with ethephon plus potassium. Moreover, these treatments in the season 2014-2015, achieved 
the highest bunch weight and equatorial diameter of berries.  
This study shows the impact on the waste reduction of ethylene, using less ethephon concentrations in 
combination with different sources of potassium, and their positive effect on the bunches quality. In fact, 
in the second season, all the treatments showed bigger anthocyanin concentration, color of berries, weight 
bunch, equatorial diameter of berries, and TSS than the control. Finally, this experiment shows the 
potentiality of the potassium to improve the bunch quality; possibly this response is the consequence of 
the potassium role on the transport of sugars (2, 3). 

Acknowlwdgements: INTA EEA San Juan field team. Source funds: INTA (Project: Pret NO).  
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Background and Aims  

The accumulation of anthocyanins in grapes, which starts from veraison, is responsible for the intensity of 
the color of berries, and is regulated by abscisic acid (ABA). A method has been developed for the biological 
production of (S)-cis-abscisic acid (S-ABA), a specific isomer of ABA, and the exogenous application of this 
regulator increases the anthocyanin content of the skins of several table grape cultivars (1, 2, 3, 4). The 
objective of this work was to evaluate the application effect of S-ABA on skin color, anthocyanins and 
transcription factors of anthocyanin biosynthesis of new seedless grape Selection 21 Embrapa, which 
presents lack of color when grown in warm areas.  

Experimental Procedure and Main Results 

Experimental Procedure. The trial was carried out at a commercial vineyard located in Marialva, PR, Brazil, 
in 2014 and 2015 seasons. The vines were trained in overhead trellis and spaced at 2.5 x 2.5 m. The following 
treatments were tested: Control; S-ABA 200 mg L-1 at 7 days after veraison (DAV); S-ABA 400 mg L-1 7DAV; 
S-ABA 200 mg L-1 7DAV + 200 mg L-1 21DAV; and S-ABA 400 mg L-1 7DAV + 400 mg L-1 21DAV. S-ABA, at an 
active concentration of 100 g L-1, was used. The color index of red grapes and the total anthocyanins were 
evaluated at harvest of 2014 season. The best treatments were then evaluated in 2015 season for the 
quantification of individual anthocyanins and expression of genes involved in the anthocyanin biosynthesis 
pathway (5, 6). The randomized blocks design was used as statistical model with four replicates, with five 
vines per plot. Means were subjected to ANOVA and compared using the Tukey´s or Student´s test at 5% 
probability. 
Main Results. All S-ABA treatments resulted in better color index of grapes, mainly 400 mg L-1 in two 
applications, at 7DAV and 21DAV (Table 1). The exogenous S-ABA provided a higher accumulation of total 
anthocyanins in the berries skin (Table 2). Two applications of 400 mg L-1, at 7DAV and 21DAV, increased 
the concentration of individual anthocyanins, and extended the increase of the transcription factors 
VvMYBA1 and VvMYBA2 (Figure 1).  
 

Table 1 - Luminosity (L*), saturation (C*), hue angle (h°) and color index of red grapes of Selection 21 

Embrapa seedless grape treated with S-ABA. 2014 Season. 

Treatments 
(mg.L-1) 

Color attributes 

L* C* h° 
Color index of red 

grapes 

Control 36.4 a 13.9 a 96.8 a 1.8 c 

S-ABA 200 (7DAV) 29.5 b 11.4 b 46.0 b 3.7 b  

S-ABA 400 (7DAV) 26.3 c 9.8 c 39.0 b 4.5 a 

S-ABA 200 (7DAV) + 200 (21DAV) 26.6 c 8.2 b 39.4 b 4.3 a 

S-ABA 400 (7DAV) + 400 (21DAV) 25.4 c 6.5 d 49.3 b  4.5 a 

Different letters within a column indicate significant differences (Tukey's test, P<0.05). DAV = days after veraison. 
 

 
 
 
 
 



77 
 

Table 2 - Quantification of total and individual anthocyanins of Selection 21 Embrapa seedless grape treated 
with S-ABA. 2015 Season. 

Treatments 
(mg L-1) 

Total 
anthocyanins  

(mg g-1) 

Anthocyanins 
(mg L-1) 

Delfinidin-
3-glicoside 

Cianidin-3- 
glicoside 

Petunidine-
3- glicoside 

Peonidin-3- 
glicoside 

Malvidin-3- 
glicoside 

Control 0.7 c 0.1 c 9.7 c 1.6  15.8 c 0.2 b 

S-ABA 400 (7DAV) 1.5 b 1.5 b 21.5 b 1.0 46.4 b 5.3 a 

S-ABA 400 (7DAV) + 400 (21DAV) 1.6 a 3.1 a 29.7 a 0.9 54.4 a 4.6 a 

Different letters within a column indicate significant differences (Tukey's test, P<0.05). DAV = days after veraison. 
 

  
Figure 1 - Effect of S-ABA treatments on VvMYBA1 and VvMYBA2 transcription factors involved with 
anthocyanin biosynthesis pathway of berry skin of Selection 21 Embrapa seedless grape. Season 2015. 
Asterisks show significant difference in relation to the control using t-test (*p≤0.05; **p≤0.01; ***p≤0.001). 
S-ABA 400: 400 mg L-1 of S-ABA 7 days after veraison (DAV); S-ABA 400+400: 400 mg L-1 S-ABA 7DAV + 400 
mg L-1 21DAV. 

Significance of the Study and Conclusions 

Treatment with exogenous S-ABA improves color and results in a higher accumulation of total anthocyanins 

in the skin of berries of the Embrapa Selection 21 seedless grape, allowing its growing in subtropical warm 

areas. Two applications of 400 mg L-1 7 DAV and 21 DAV increase the VvMYBA1 and VvMYBA2 transcription 

factors involved in the anthocyanin biosynthesis pathway. 
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Background and Aims 

Timorex Gold® (TG), a new biofungicide based on the extract of Melaleuca alternifolia and contains more 
than 100 compounds with different properties and different mechanisms of action. TG is effective against 
a broad spectrum of diseases in various crops, and is being used successfully in table grapes to prevent gray 
mold, powdery mildew and sour rot while reducing chemical residues. In table grapes several physiological 
parameters are relevant for the yield quality such as color, size, skin firmness, pulp stability, strength of 
attachment to the bunch stalk and °Brix. In fruit-growing areas with a warm and especially low-altitude 
climate, produces an inhibition of the color and Brix development resulting in longer time in the vineyard, 
with the consequent risk of losses by pathogens attack or adverse weather conditions, and delayed harvest 
opportunity. In red varieties of table grapes the use of ethephon and abscisic acid (ABA) is commercially 
used to improve color uniformity and accelerate harvest to avoid quality losses due harvest delays. In field 
trials and commercial use of TG on table grapes was noticed that TG is demonstrating an interesting effect 
on table grapes uniformity that improves some quality parameters. 
Two field trials were conducted in Argentina in 2014-2015 season to evaluate the effect of Timorex Gold on 
quality parameters on table grapes.  

Experimental procedure  

The trials were conducted in Pocito, San Juan and in San Martin, Mendoza, Argentina in Red Globe cultivar 
grafted on Salt creek rootstock over roof trellis training system. Trials were split plot designed (trial 1) or 
complete randomized design (trial 2) with 4 replications using an electrostatic sprayer with a water volume 
of 80 L ha¯1 or airblast sprayer with a water volume of 700 L ha¯1 consequently. Each plot included 0.25 or 
0.1 ha/replication and experimental unit was 15 or 10 plants/plot consequently. Treatments were 1-2 
applications from berries softening and 12-13 °Brix (Table 1). In both trial was assessed following variables. 
Color evolution (According % color in the following scale: 0%, 1 to 25% color; 25 to 75% color; 75 to 99% 
and 100%) and Yield (Total kilograms per plot and number of bunches per plant) 

Main results 

In both trials, application of Timorex Gold® after spraying ethephon and ABA, there was improved color 
uniformity on berries of red varieties of Table Grapes. In the first trial T2 (¹TG 500 mL ha¯1; ²TG 300 mL ha¯1) 
and T3 (¹ABA 2.0 L ha¯1; ²TG 300 mL ha¯1) and T1 (¹Ethephon 1.0 Lha¯1; ²TG 300 mL ha¯1) showed higher 
percentage of full colored berries with statistical difference from the standard T0 (Ethephon 1.0 Lha¯1) in 
the first harvest. At second harvest T2 and T3 showed higher percentage of colored bunches compare to T0 
and T1 with significant difference to T1 only. On the third harvest T2 and T3 showed the lower percentage 
of colored bunches compare to T0 and T1 respectively but without statistical difference. T3 and T2 showed 
the higher yield with compare to T0 and T1.  
In the second trial T2 (¹Ethephon 0.5 Lha¯1; ²TG 1.5L ha¯1) and T3 (¹TG 1.50 Lha¯1; ²TG 1.5 L ha¯1) showed 
higher percentage of full colored berries with statistical difference to the standard T1 ( Ethephon 1.0 Lha¯1) 
and T0 (untreated control) in the first and second  harvest. At third harvest T2 showed the highest 
percentage of colored berries but without significant difference to T3 but with statistical difference to T0 
and T1. At the fourth harvest T2 recorded the highest percentage of colored berries with statistical 
difference to T3, T1and T0. Nevertheless, T3 was also presented higher percentage of colored berries with 
significant difference to T1 and T0.  T2 and T3 showed the higher average number of bunches per plant 
being statistically different to T1 and T0. Also, T3 was showed statistical difference to T1 and T0 as well T1 
compare to T0. Results of Trial 2 are presented in Table 1.  
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Table 1.  Effect of Timorex Gold® on quality parameters on table grapes (Trial 2). 

  

  1st spray (12-13 oBrix)  2nd spray (10 days after) 

1st 
harvest 
(t/ha) 

2nd 
harvest 
(t/ha) 

3rd 
harvest 
(t/ha) 

 T0  0 0 4.240 15.440 11.760 

 T1  Etaphon (0.5 l/ha) 0 7.720 15.920 10.240 

 T2  Etaphon (0.5 l/ha) Timorex Gold (1.5 l/ha) 4.280 14.040 13.520 

 T3  
Timorex Gold (1.5 

l/ha) Timorex Gold (1.5 l/ha) 12.280 13.840 6.800 

 
 
Significance of the Study and Conclusions 
 
In both trials, application of Timorex Gold® after spraying ethephon and ABA, there was improved color 
uniformity on berries of red varieties of Table Grapes. Timorex Gold® is suggested to be a promising 
alternative to complement ethephon and ABA for color uniformity on table grapes, considering also that 
Timorex Gold® applications will also support a preventative tool for disease control after variation and 
during on pre-harvest. 
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Background and Aims. 

In recent years there has been an increasing interest in the use of brassinosteroids (BRs), a class of plant 
hormone first discovered in the 1970’s, to improve quality attributes and yield of table grapes (Vitis vinifera 
L). In contrast, there is a noticeable scarcity of reported information on the effects or potential benefits of 
BRs on the development and quality of grape berries. The purpose of this research was to characterize the 
effects of BRs sprays on the quality of ‘Thompson Seedless’ table grapes. 

Experimental Procedure and Main Results.    

BRs were used as part of a novel program of plant growth regulators (PGRs) that also included cytokinins 
(CKs) and gibberellic acid (GA), at different rates and phenological stages. The trial consisted of a two-factor 
experiment, designed in split-plot. The first factor was the application of CKs (CPPU) at pre-bloom (main 
plot), which had two levels, no CPPU (C) and two applications of 5 g/ha of CPPU (T). The second factor (sub-
plot) was the application of different combinations of PGRs during berry growth, from berries of 4-mm to 
veraison. These treatments consisted of four levels (1, 2, 3 and 4) randomized within the main plot. The 
details of the moments of application and dose of PGRs used are shown in Table 1. Results at harvest time 
indicated that there were no differences in the main attributes of yield components and quality of the 
grapes at the time of harvest (weight cluster, berry weight, soluble solids, acidity and berry polar diameter), 
between different levels of CPPU at pre-bloom, or between levels at berry growth. For berry equatorial 
diameter, significant differences between sub-plots (applications during berry growth) were found, where 
level 2 (C2 and T2) increased berry size in comparison to level 3 (C3 and T3). In addition, for soluble solids, 
significant differences were found only for the sub-plots, where levels 1, 3 and 4 presented higher Brix than 
level 2. A test of induced berry cracking in acid media revealed significant differences for the categories of 
mild, moderate, and severe cracking among the different treatments. T4 treatment presented greatest 
quantity of berries in the mild category, while C1 treatment did not exhibited berries in this category. C2, 
C1 and T4 treatments showed fewer berries in the moderate category, while the treatments C2 and C1 had 
a higher proportion of berries in the intense category. Finally, T3 treatment showed no berries in the severe 
category, while C4 and T4 exhibited a low proportion of berries in this category. Thus cluster weight, berry 
size, sugar accumulation and titrable acidity were not statistically different in PGRs programs that were 
heavy in the use of GA compared to the ones that were restrained in the use of GA, but included CK at pre-
bloom and BR during berry growth. In contrast, the programs that included CK and partially substituted GA 
for BR exhibited improved resistance to induced skin berry cracking. 

Discussion and Significance of the Study.    

The results support the potential use of BRs as a horticultural tool to improve fruit quality, reducing eventual 
grape defects during post-harvest shipping and storage. 

Acknowledgements: This work was funded by the FONDEF-IDeA Grant CA13I10239 from CONICYT. 

 
 
 

  

mailto:agperez@uc.cl


81 
 

Table 1. Phenological stages, type and dose of application of plant growth regulators in the different 
treatments. 

Pre-Bloom  
(g·ha-1 CPPU) 

From Berry of 4 mm 
(g·ha-1 GA3) 

End of Stage I 
(type of PGR- g·ha- 1  

or g·mL-1) 

Veraison  
(type of PGR - g·ha- 1  

or g·mL-1) 
Treatment 

0 

70 80 70 
*B-2000 - 12 × 10-3  B-2000 - 12 × 10-3  C1 

GA3 - 80 GA3 - 70 C2 

30 40 30 
B-2000 - 6 × 10-3  B-2000 - 6 × 10-3  C3 

24-Epibrassinolid - 4 × 10-4  Epibrassinolid - 4 × 10-4  C4 

5 5 

70 80 70 
B-2000 - 12 × 10-3  B-2000 - 12 × 10-3  T1 

GA3 - 80 GA3 - 70 T2 

30 40 30 
B-2000 - 6 × 10-3  B-2000 - 6 × 10-3  T3 

24-Epibrassinolid - 4 × 10-4  Epibrassinolid - 4 × 10-4  T4 

  
*B-2000 is a commercial brassinosteroid-based formulation registered for agricultural use in Chile. 
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Background and Aims 

The competition between producing countries, the changes in consumer needs, the new systems of 

commercializing and the globalization, impose to table grape industry the development of innovations in 

producing processes. 

For these reasons the Department of Agriculture, Food and Forest Science of University of Palermo since 

late nineties (1, 2, 3) started a study on table grape soilless cultivation.  

The first experiences were carried out using early varieties (Victoria and Black Magic). In the last years grew 

the interest for early production of late varieties in soilless cultivation. Already in the first trials Red Globe 

cv performed very well in soilless cultivation, although some issues were found in term of evenness of 

ripening and colouring. 

As reported in literature (4) to clip the clusters and leaving only the upper shoulders is one of the most 

effective agronomic technique to improve grape quality. The aim of this study was the improvement of 

qualitative characteristics of Red Globe produced in soilless cultivation through different intensity of bunch 

trimming.  

Experimental Procedure and Main Results 

The trial was carried out in 2016 in a vineyard, grown in greenhouse with soilless system, of Azienda Agricola 

Geva, located in Naro – Agrigento. (37°24’20” N – 13° 67’70” E). 

Two-year-old Red Globe grapevines of similar capacity and crop load, were used in this study. The vines 

where grown in 10 liters pots filled with a mixture of coconut fiber and perlite. Vines received fertirrigation 

through a drip irrigation system with auto-compensating pressure emitters (4 L h-1).  Each vine was vertically 

trained, cane pruned and plant density was 15.600 vines per hectare.  

 Three treatments were imposed: 

o Bunch trimmed at 9 shoulders; 
o Bunch trimmed at 13 shoulders; 
o Control not-trimmed. 

Each treatment was randomly replicated three times on the same row (3 field replicates of 7 vines) 

Bunch trimmed was performed when approximately the berry diameter was 14 mm – BBCH 79 (June 17). 

At harvest, 5 bunches were sampled from each field replicate and 12 berries, randomly selected per bunch 

(20 berries per field replicate; 60 berries per treatment), were clipped using shears, leaving the pedicel 

attached to the berries. Each field replicate was analyzed independently 

The following parameters were measured on each bunch: weight, length of rachis and number of berries 

per bunch.  For each berry transversal diameter (D.T.), berry mass, and berry breaking force (N) (using a 

needle probe of 8 mm diameter) was measured.  Four color measurements (1 around the pedicel, 1 on the 

end of the berry and two around the equator) were made per each berry on the sample of 60 berries per 

treatment using a Minolta colorimeter (CIELAB color system L*a*b*). 

On 3 replicates of 50 berries per treatment  were determined: solid soluble content (°Brix), titratable acidity 

(g/L).  Analysis of variance (ANOVA) and Tukey’s HSD test was used at a 5% level of significance (α=0.05). 

All statistical analyses were performed using SYSTAT® 12 

The number of berries per bunch was 27% less in the bunch with  9 shoulders and 20% in the bunch with 

13 shoulders. The bunch trimming had a significative effect on berry weight, berry diameter and obviously 

in the rachis length. Berry weight was significantly higher in the bunches trimmed at 9 shoulders (12.75 g), 

followed by berries from bunches trimmed at 13 shoulder (11.46 g). Also berry diameter followed the same 

trend of berry weight (Table 1). 
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Table 1. Effect of bunch trimming on bunch and berry characteristics. 

 Bunch 
weight 

(g) 

Berry 
number/bunch 

Berry 
weight (g) 

Berry 
Diameter 

(mm) 

Rachis 
length 
(cm) 

Compactness 
index 

9 Shoulders 1175 c 91  c 12.75 a 25.82 a 18.9 c 4.8 

13 Shoulders 1201 b 103 b 11.46 b 24.73 b 27.7 b 3.7 

Control  1424 a 128 a 10.93 c 24.91 b 36.7 a 3.5 

 

The total soluble solids (TSS) content was always significantly higher in berries of trimmed bunches, with a 

clear result of bunch trimiming to accelerate fruit ripening.  In consequence of above, also the ratio of TSS 

to TA was affected, and higher values of TSS/TA were found on bunches trimmed. 

Bunch trimming, significantly affected fruit mechanical characteristics and the highest values of berry 

breaking force were recorded in berries of bunches with 9 shoulders. (16.38 N) and the lowest value was 

recorded in berries of bunches not trimmed (12.65 N).  

In term of skin color the berries of trimmed bunches showed higher values of “a “(+a is the direction of red) 

(table 2). Less variability in color between the berries of bunches with 9 shoulders was found (data not 

shown). 

Table 2. Effect of bunch trimming on berry ripening, physical and chromatic properties of the berries. 

 Total Soluble 
Solids (°Brix) 

TSS/TA Berry breaking 
force (N) 

a* Chroma 

9 Shoulders 13.92 a 21.89 16.38  a 8.07 a 

13 Shoulders 14.70 a 23.29 14.42 b 8.82 a 

Control  11.82 b 19.16 12.65 c 6.30 b 

 

Significance of the Study and Conclusions 

Bunch trimming improved berry weight and diameter, fruit firmness and skin color with a positive effect on 

soluble solids and TSS/TA ratio. 

In conclusion, the bunch trimming has the potential to improve the quality of Red Globe in soilless 

cultivation, bringing forward the ripening, primary goal of this growing technique, with positive 

consequences on the farm incomes. 
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Background and Aims 

The price of fruit is largely determined by quality factors like flavor and appearance which in fresh fruit 

market are still basic parameters for the acceptance of the fruit and the popularity of the cultivars. In 

addition, the importance of fruit size as a parameter of quality has increased markedly in recent times. The 

consumer’s preference for big fruit determines huge differences in market price to a point that the income 

from the smaller, albeit marketable, fruit is often lower than the actual costs of production and 

commercialization. For a lot of species, fruit size is the biggest determinant parameter of what consumers 

are willing to pay. Moreover, there is also a positive relationship between fruit size and other qualitative 

factors. 

Experimental Procedure and Main Results 

Some years experimental trial was performed in Southern Italy to evaluate productive and qualitative 
parameters during harvest using BENEFIT® PZ plus MC CREAM biostimulants. These Valagro’s solutions are 
able to increase and standardize fruit size into larger fruit size classes, without altering the consistency and 
shelf life of fruits and with lower impact on the environment. 
BENEFIT® PZ is a natural product that contains amino acids, proteins and vitamins; while MC CREAM is a 
formulation with high concentration of active phytoingredients derived from the algae Ascophyllum 
nodosum. 2 applications of BENEFIT® PZ (3 l/ha) plus MC CREAM (/2 l/ha) at flowering and 7 days later were 
done on table grape cv Italia. 
An increase of bunch weight (+24%) was observed in Valagro treatment in comparison to GA3 + Cytokinins, 
both PGR from synthetic origin.  
In addition, uniformity, color, sugar, typical of the variety were maintained. 
 

Significance of the Study and Conclusions 

This study suggests that the synergic action of BENEFIT® PZ plus MC CREAM is an effective solution to 

increase production quality without affecting fruit consistency or and shelf-life. 
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Background and Aims 

Table grape production is a strategic agro-food sector for Italy and in particular for its Southern Regions, 
with Apulia (24,690 ha) and Sicily (18,835 ha) accounting for 93% of the national area for the production of 
table grapes. At the national level, the largest production is recorded in Southern Italy, with a total 
production of 1.034.923 tons (Istat, 2016).  
The increase of the sustainability of agricultural systems is one of the key objectives of the EU community. 
Different innovative approaches are available to increase rationality and precision application of technical 
inputs like pesticides, fertilizers, etc., but no holistic solutions are available so far to achieve global farm 
management and sustainability (environmental, social and economic) of vineyard management.  
The aim of this study was to develop and validate under vineyard conditions a web-based Decision Support 
System (DSS) for the sustainable management of table grapes, called uva.net. The DSS is powered by Horta 
srl, spin-off company of the Università Cattolica del Sacro Cuore in Piacenza, and Agriproject Group srl, an 
extension and advisory group active in Southern Italy and in other table grape producing countries. 
The DSS is composed by (i) an integrated system for real-time monitoring of the vineyard components, and 
(ii) a web-based tool that analyses these data by using advanced modelling techniques and provides up-to-
date information for managing the vineyard in the form of alerts and decision supports. The information is 
tailored to a “Crop Unit” (CU), i.e. a vineyard, or part of a vineyard, or a number of vineyards that are 
uniformly managed throughout the season; the CU is defined by the user through a simple interface. The 
DSS collects, organizes and integrates for any CU both static and dynamic information about the 
environment, the plant, pest and diseases, and management activities. The DSS then analyses the 
information and data by means of mathematical modelling and expert knowledge and provides 
supports/alerts based on model output. The decision itself is in the responsibility of the user; in fact the 
DSS is not designed to replace the decision maker but to help her/him in making choices by providing 
additional information Figure 1). 
 

 
Figure 1 - Logical scheme of the DSS uva.net 

 

Experimental Procedure  

Access to the DSS was given to 5 representative farms in Apulia and Sicily: weather stations were installed 
in the vineyards and the growers were trained for using the system. In each farm, and for three gape-
growing seasons (2015, 2016 and 2017), two homogenous plots were defined; one plot was covered with 
the covering systems usually used by the farm and the second plot was left uncovered. Both plots were not 
treated against pests and diseases for the whole season. Weekly field assessments were performed to 
identify the plant growth stages, main fungal diseases symptoms onset and development, main pests and 
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water stress symptoms. Assessments were then compared with the DSS outputs to test the accuracy and 
robustness of the system.  
 
Results: the example of disease models  

Data observed in the vineyards were compared to model predictions for downy and powdery mildew. 
Models implemented into the DSS were developed and validated for both pathogens on grapevine (1,2). 
Example of models outputs and data of symptoms onset observed in the vineyards are shown in Figure 2 
and 3. 
 

 
Figure 2 - Main output of the model for downy mildew primary infection: oospores germination (blue circle), the release of zoospores (green 
square), their dispersal (yellow triangle), the infection (red or orange diamond) and the end of the incubation period (green line). In the 
example “Conversano 2017 covered” no infection were simulated by the model (no red diamond visible in the graph) and no symptoms were 
observed in the vineyard. 
 
 

 
Figure 3 - Main output of the model for powdery mildew ascosporic infection: the release of ascospores (green square), their dispersal (yellow 
triangle), the infection (red diamond) and the end of the latency period (green line). In the example “Trinitapoli 2015 uncovered”, a very 
early infection was simulated but the vegetation was not yet susceptible, a second infection was predicted on the 26/05 with end of latency 
on 06/06, symptoms in vineyard were observed on 09/06 (black star). 

 
The model for downy mildew correctly predicted the majority of the infection periods in both uncovered 
and covered plots. Errors were mainly false positives (i.e. the model predicted symptoms onset, but in 
vineyards no symptoms were detected); in one case only (over 18 cases), 2 oil spots appeared on the 60 
observed leaves in the unprotected part of the vineyard but the model did not predict that infection (i.e. a 
false negative) because weather conditions were unfavorable for the pathogen. The model for powdery 
mildew correctly predicted 100% and 89% of the symptoms onset in the uncovered and covered plots, 
respectively; all other cases were false positive and no false negative occurred. Thanks to the data collected 
during this three-years trials it will be possible to calibrate the disease models on table grapes and increase 
their robustness. 

Significance of the Study and Conclusions 

Starting from 2018, uva.net will be used in commercial vineyards and will enable table grape farmers to 
better schedule agronomic activities, including treatments against main pest and diseases, and monitoring 
activities in the vineyards. This will consequently increase the overall sustainability (environmental, social 
and economic) of the vineyard management.  

Acknowlwdgements:  Az Agr. Fratelli Laporta, Az.Agr. Gasparro Anna (FRA.VA), Az. Agr. Santa Chiara di Massimo Pernice, Az. 
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Background and Aims 

The object of this research is the analysis of table viticulture in Bulgaria, discussed by country regions. The 

objective of this study is an analysis of the impact of the application of market mechanisms to identify the 

main problems in viticulture table. The purpose of this report is to give specific recommendations for 

reforming the sector of table grapes by better adapting conducted in Bulgaria agricultural policy to the 

needs of the European Union. In this sense, proposed from us item is oriented towards clarification of the 

specific characteristics, advantages and disadvantages of alternative models of concentration and 

integration of table viticulture in the wine sector in Bulgaria. In this article are included our review of 

potential of regions for the production of table grapes in Bulgaria and the scope for better spatial 

distribution and concentration. 

Experimental Procedure and Main Results 

Bulgaria's membership in the EU has made the Common Agricultural Policy a decisive factor in the 

development of the dessert vineyard. Although in recent years the positive effect for the sector has been 

expressed in substantial support with European funds and an increasing amount of national funds, the 

production of table grapes in the country is still characterized by relatively low competitiveness and 

insufficient market orientation largely from the acute problems in the sector over the years of transition. 

The reasons for this are many and varied. Some of the most significant are reflected in the analysis of the 

status of individual sub-sectors that are part of the current strategy. 

SWOT analysis identifies the most important internal (strengths and weaknesses) and external 

(opportunities and threats) factors that determine the present and future state of the site as a prerequisite 

for setting up a strategy to achieve a particular goal. The present SWOT analysis is oriented towards 

formulating a medium-term vision to achieve the stated goal of building sustainable production while fully 

exploiting the agricultural potential of the country. 

The analysis of the development and the place of the desert grove production in the Bulgarian agriculture 

in the European and outlined SWOT profile is the basis for formulating the goal and the strategy for the 

development of agriculture. 

If the vision of the country's development is to increase the welfare of citizens and their full personal 

realization, the goal of desert grove production should be to achieve food security for the population and 

increase the welfare of producers in conditions of sustainable production, Is competitive while preserving 

natural resources and environment. Achieving this goal requires, in general, the realization of the potential 

of the Bulgarian production of table grapes and the food processing sector through building of vital farms 

and enterprises, more full use of production factors (land, labour and capital) and production of quality 

products with high added value. 

Significance of the Study and Conclusions 

To take advantage of the emerging opportunities related to growing food demand and integration into 
European agriculture, Bulgarian desert grove production should use its strengths, while overcoming its 
weaknesses and neutralizing emerging threats. 
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Background and Aims 

Viticulture and wine production are traditional subsectors of Bulgarian agriculture. Although their historical 
development includes periods of rapid growth, stagnation and decline, they have always provided income 
and occupation to a part of the population. The soil and climatic conditions in our country are especially 
favourable for the growing of vines (4). 
According to the official data of the Agrostatistics Directorate at Ministry of Agriculture, Food and Forestry, 
the area of the harvested dessert vineyards in 2016 is 2 448 ha and constitutes only 3.0% of the total area 
of the harvested vines in Bulgaria. Over the last eight years, the reduction of areas with dessert varieties is 
particularly intense, with the reported decrease in 2016 compared to 2006 amounting to 6550 ha. The most 
significant decrease in table grapes was observed in the Northeast region - by 96.0% compared to 2006, 
followed by the Southwestern region (88.9%) and the North Central Region (73.0%). In the South Central 
region, where 57.1% of the total area of vines with dessert varieties in the country is present, the decrease 
is 63.3%. 
Regarding the variety structure of the dessert vineyards grown in Bulgaria, the largest share belongs to 
Bolgar, more than 43%, followed by the Muskat Hamburg, Super ran Bolgar and Brestovitsa. This sort of 
variety ensures the production of table grapes from August to September. A major drawback of the existing 
plantations in the country is the low prevalence of unscathed dessert vine varieties, which is in contradiction 
with the world trends in consumer preferences (1). 
The average yields of the table grapes during 2006-2016 ranged from 3388 to 7305 kg / ha. Over the past 
two years there has been a tendency to increase the yield of vineyards with dessert varieties. The realized 
average yields during the analysed period do not correspond to the biological potential of the dessert 
varieties, which is indicative of the aggravated agrotechnical and sanitary condition of the existing 
plantations in the country due to the non-observance of the technological requirements for their 
cultivation.  
The negative trend observed in the area of the vineyards in the country, as well as the insufficiently high 
level of productivity, have a bearing on the production of grapes for fresh consumption. The quantity of 
table grapes produced in 2016 amounts to 17 889 tonnes, which is 41.3% less than the reported level of 
production in 2006. The main part of the produced quantity (71.8%) originates in the South Central Region 
(3, 5). 
At present the production of table grapes is mainly organized on the private farms, mainly to satisfy the 
needs of the owners, with a minimal share of the produced produce being offered at the retail markets. 
Fragmented ownership of vineyards and poor parcels are the main problems preventing the organization 
of efficient table grapes production in the country. The technological features of production requiring 
manual labour, many times more than wine grape production, in the context of shortage of skilled workers, 
are another important reason for abandoning part of the existing plantations and refraining from investing 
in the creation of new ones. 

Taking into consideration the particularities of the table grapes as a fruit of low durability and 
seasonality of the supply, it should be pointed out that the proper organization and implementation 
of the storage, transport and delivery activities of the product are important for the good economic 
results of the business End user. Significant financial resources to carry out these activities are not 
expedient for many existing small-scale farms. For this reason, it is necessary to encourage the 
association of grape growers and to provide state support in order to increase the motivation and 
investment activity of the farmers in the sector (5). 

Experimental Procedure and Main Results 

The rise of the production potential of Bulgarian viticulture at the current stage of development should be 
pursued in several major directions, which can be generally classified as technical, organizational and 
institutional. Technical possibilities for increasing of the production potential are related to improving 
production efficiency, minimizing risk, limitation of the influence of environmental factors, etc.  
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Technological advances and the acceleration of innovation processes include the development of new vine 
cultivars with better ampelographic parameters, enlarging of vineyard areas and restoration of plantations 
with a worsened agrotechnological status, application of contemporary production equipment and 
maintenance devices. Organizational prerequisites encompass the providing of open access to and an 
equitable distribution of resources, as well as development and improvement of the production and social 
infrastructure by adoption of good production practices. It is necessary to reduce the length of the supply 
chain and to facilitate the interaction between producers and end consumers, which can be achieved by 
establishing producers' organizations or other forms of association. Institutional factors contribute to the 
increasing of the production potential by optimizing the institutional medium and the public decision taking 
model. The institutional medium is a system of social, political and legislative norms (4).  
The possibilities for increasing the production potential of Bulgarian viticulture are connected with a 
number of European sector support programmes. During the pre-accession phase, by means of the 
financing provided by SAPARD programme and the State Fund “Agriculture” (investment programme 
“Horticulture”, “Regional programme for North-West Bulgaria”, “Programme for development of 
alternative agriculture in the Rhodope Mountains” and “Programme for development of agriculture and 
rural regions in Strandzha-Sakar”), the processes of development of new vineyards and reconstruction of 
currently existing ones intensified. Through the State Fund “Agriculture”, 2 120 ha of new wine vineyards 
were created and 200 ha of table ones were reconstructed for the period 1999 – 2002. By SAPARD 
programme projects for reconstruction of 121 ha of wine vineyards were developed and approved for the 
period 2001 – 2002. According to data from the Ministry of Agriculture and Food, 169 projects were 
approved by measure 1.1. from SAPARD programme “Investments in agricultural organizations” by the end 
of 2007. During the period 2002 – 2007, 185 projects were approved for the development/reconstruction 
of 4 398.8 ha of vineyards by programme “Horticulture”. After the accession of Bulgaria to the European 
Union in 2007, some of the measures included in the National programme received partial financing by I 
and II pillar of the Common Agricultural Policy (CAP) 2007 – 2013. The Rural Development Programme with 
its direct payments also contributes to the increasing of the production potential (2, 4). 

Significance of the Study and Conclusions 

In terms of the saturated and highly competitive wine market and weakened economic situation in Bulgaria, 
table grape production appears as an alternative source of employment, with the potential to realize the 
good yield by the enterprising farmers and expanding opportunities for agricultural export earnings in 
balance. In view of the growing aspiration of the population to a healthy way of life and an estimated growth 
in consumption of table grapes globally it is necessary the timely determination of the specific strategic 
goals and the creation of conditions conducive to the development of the sector in the long term. The 
combined efforts of producers, researchers and policy makers should create the basis of targeted State 
policy, stimulating table grape production and protecting the interests of consumers. (5). 
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Background and Aims 

China is one of the leading countries for grape growing in the world with 799,200 ha planting areas and 
13,669,000 Mt annul production in 2015. Consumers in China generally prefer large berry size, firm flesh, 
uniform colour and high eating quality grapes. The lack of ideal table grape cultivars with big berries and 
good quality has become the bottle-neck of table grape industry development in China. 
The table grape breeding program was initiated in the early 1980’s in Changli Research Institute of Fruit 
Trees, HAAFS. The table grape breeding goals are: Developing Seedless cultivars by triploid breeding 
method, and Breeding Tetraploid cultivars with big berries, high quality and resistance to diseases. 
Seven new cultivars have been released including 3 triploid seedless cultivar: Wuhezaohong (1), ‘Champion 
Seedless’(2) and ‘Moonlight Seedless’ in 2009; and 4 tetraploid cultivars in 2013: ‘Springlight’ , ‘Honeylight’, 
Sapphirelight and Peaklight. The main Characteristics of new cultivars ‘Springlight’and ‘Honeylight’ is 
presented in this paper.  

Experimental Procedure and Main Results 

Experimental Procedure 
Controlling hybridization combination was made in 2003, between ‘Kyoho’,a tetrapliod cultivar with big 
berries, and ‘Zaoheibao’, a colchicine-induced tetraploid cultivar with muscat flavour from Seedlings of 
crossing ‘Guibao’×‘Early Muscat’. 
The two selection were chosen as Number C2-14-3 and C5-4-2 in 2006. The characteristics of bunch and of 
berry were evaluated at harvest time. The phenology, productivity and crop level were also investigated 
during 2007-2013.The two cultivars were also planted in different grape growing regions of China to 
evaluate the adaptation to diversity ecosystem condition. 
Main results  
‘Springlight’ is a early-ripening table grape cultivar. Berries ripen during the early August in Changli, Hebei 
Province, and same time with control cultivar ‘Yatomi Rosa’, 7 days earlier than cultivar ‘Victoria’. The fruit 
bunch is conic and mid-dense, weighting 651.6 g on average with uniformly-sized berries. The berry is oval 
shape, large, weighting 9.5g on average, red-purple or purple-black skins and difficult to detach from 
pedicel. The berry flesh is firm,with 17.5%-20.5% soluble solids content, 0.50% titratable acids. It has high 
yield trait with 28.2 t/ha, exceeding cultivar ‘Yatomi Rosa’, and resistance to diseases downy mildew, gray 
rot etc (see table 1 and figure 1). 
 

Table 1 - Characteristics of  cultivar 'Springlight,' 

Cultivars 
 Bunch 

weight(g) 
Berry 
Shape 

Berry 
weight(g) 

Skin color Brix TA(%) Yield (t/ha) 

Springlight 650.6 oval 9.5 Violet-Black 17.5 0.5 28.2 

Yatomi Rosa 610.0  oval 7.5 Violet-red 15.0  0.6 23.0  

 
 ‘Honeylight’ is an early-ripening table grape cultivars.Berries mature during the early August in 
Changli,Hebei Province,5 days earlier than cultivar ‘Yatomi Rosa’. The fruit cluster is conic and mid-dense, 
weighting 720.6 g on average with uniformly-sized berries. The berry is oval shape, large, weighting 9.5g on 
average, red-purple skins and difficult to detach from pedicel. The berry flesh is firm, crisp, with 18.5%-
22.8% soluble solids content,0.49% titratable acids and a Muscat flavor. It has high yield with 27.1 t/ha, 
exceeding cultivar ‘Yatomi Rosa’, and resistance to diseases downy mildew, gray rot etc (see table 2 and 
figure 2). 
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Table 2 - Characteristics of  cultivar 'Honeylight,'   

Cultivars 
 Bunch 

weight(g) 
Berry 
Shape 

Berry 
weight(g) 

Skin color Flavor Brix TA(%) 
Yield(t/ha

) 

Honeylight 720.6 oval 9.5 Violet-red Muscat 
18.
5 

0.49 27.1 

Yatomi Rosa 610.0  oval 7.5 Violet-red None 15 0.60  23.0  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Significance of the Study and Conclusions 

‘Springlight’ is early ripening cultivar, with big bunches, large berries, superior quality, attractive colour, 
high yield and resistance to diseases. ‘Honeylight’ is early ripening cultivar, with big bunches ,large berries, 
excellent quality, attractive colour, high yield, resistance to diseases, and especial has a muscat flavor that 
consumers prefer. 
Both cultivars are suitable for cultivation in open air or green house conditions. These two cultivars are 
alternatives to the old ones such as Yatomi Rosa and Victoria. 
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Figure 1. The fruit cluster of ‘Springlight’. Figure2. The fruit cluster of Honeylight’. 
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Background and Aims 

In the last ten years, Italy gained important position as table grape producer in the world (in 2015, it was 
the sixth producer with 1.04 million tons after China, India, Turkey, Iran and Egypt). In Europe, Italy is the 
main producer and exporter and the second exporter in the world. Cultivation is traditionally concentrated 
in Apulia and Sicily (South of Italy). Mainly due to climatic reasons and to tradition, in the North of Italy 
table grape cultivation has not developed up to now and only few hectares are cultivated: 180.0 hectares 
in North-West Italy (Piedmont) and about 100.0 hectares in the East (Friuli-Venezia Giulia and Emilia- 
Romagna) (1). The possibility of expanding table grape cultivation in North of Italy is of interest to diversify 
the farmer production, particularly in those viticultural areas where the farmer income related to 
winegrape production has recently reduced (mainly because of Flavescence dorée diffusion). Besides, in 
Piedmont, table grape cultivation is a valid cultural alternative to Actinidia deliciosa that, due to the spread 
of Pseudomonas syringae, has largely been explanted.  
At present, in Piedmont, about 50 ha are destined to the production of Crimson, an international seedless 
variety (bearing the commercial name of ‘Uva del Monviso’). In the past decades, Turin University has 
maintained a collection vineyard of table grapes created by Dalmasso. In 1931 he began an important 
crossbreeding program on wine and table grape varieties; as to table grapes, his cross-breeding program 
was directed to improve traditional varieties, to bring together the qualitative features of two or more 
genotypes, to extend the ripening period and to create new genotypes, suited to be grown in cool climatic 
conditions. Dalmasso created more than one hundred wine and table grape crosses leaving to posterity a 
big reservoir of biodiversity, as well as a considerable genetic basis for further breeding programs. In recent 
times, we have recovered main table grape Dalmasso crosses and implanted them in three new vineyards 
in Piedmont (at Monforte d’Alba and San Rocco Seno d’Elvio, Cuneo province and in San Salvatore 
Monferrato, Alessandria province). Some accessions have already been described as to agronomic features 
and berry quality (2, 3). Here, we describe the main qualitative traits of berries of the white crosses ID VI/9 
([Bicane × Regina bianca (Afus ali)] and ID XI/2 [Muscat Hamburg × Regina bianca (Afus Ali)].   
 
Experimental Procedure and Main Results 

Vines were cultivated in a collection vineyard belonging to the University of Turin, DISAFA, and located in 
Chieri (Turin Province, 45°1'0" N 7°49'0" E, 350 m asl.). Vines were planted in 1975 (NW-SE row orientation 
with NE exposure) in a clay soil at a spacing of 2.0 × 1.0 m. The vines, grafted onto Kober 5 BB (V. berlandieri 
× V. riparia), were trained to the vertical shoot positioned system (VSP) with arched cane pruning. The 
vineyard was divided in three randomized blocks (considered as field replicates), of two individuals per 
genotype. In 2013, morphological, phenological and agronomical features of ID VI/9 and ID XI/2 were 
evaluated. At harvest, yield, cluster and berry weight, berry total soluble solids, titratable acidity and pH 
were measured; pools of 100 berries from each replicate were collected and used to measure total 
polyphenols, total proanthocyanidins (Tpro) and antioxidant capacity of pulps, seeds and skins using three 
different methods (ABTS, DPPH and FRAP). In this extended abstract we report data related to berry 
polyphenols and antioxidant capacity.  
 
Main results  
ID VI/9 and ID XI/2 displayed concentrations of berry skin polyphenols in lines with average values detected 
for other white-skinned Dalmasso crosses cultivated in the same vineyard collection and considered as 
reference (Table 1). On the contrary, as to skin proanthocyanidins, ID VI/9 and ID XI/2 showed lower 
concentrations respect to average values of reference biotypes (Table 1).  
Seed antioxidant capacity was always higher respect to that of skins and pulps, regardless the cultivar and 
the method used. ID XI/2 showed slightly lower amounts of total polyphenols in berries, resulting in lower 
antioxidant capacity respect to ID VI/9 in skins and seeds. Nevertheless, ID XI/2 displayed a very high 



93 
 

antioxidant capacity in pulps that was up to three times higher respect to ID VI/9 and to the average 
reference values (Table 2), making this variety of particular interest for juice production. Respect to other 
white table grape Dalmasso crosses, ID XI/2 whole berry showed a very high antioxidant capacity; in fact, 
berries displayed an average antioxidant capacity of about 220 μmol Trolox/g FW (with the ABTS method) 
that is even higher respect to that displayed by some skin-colored Dalmasso crosses. 
 
Table 1 – Total polyphenols (Folin-Ciocalteau), total proanthocyanidins (Harbertson method) both as (+)-
catechin  equivalents/kg of skins) and antioxidant capacity of skins of the two table grape Dalmasso crosses.  

 TOTAL 
POLYPHENOLS 

TOTAL 
PROANTHOCYANIDINS  

ABTS DPPH  FRAP 

 SKINS SKINS SKINS   

ID VI/9 10.9 ± 0.7 5.0 ± 0.9 164.3 ± 11.1 
 

117.6 ± 14.7 
 

86.5 ± 10.1 
 

ID XI/2 9.4 ± 1.4 4.0 ± 0.6 117.6 ± 25.5 
 

85.5 ± 14.3 
 

73.3 ± 18.2 
 

Reference 
average 
values* 

10.2 ± 2.6 6.3 ± 1.8 184.4 ± 48.6 102.9 ± 18.1 78.9 ± 10.6 

*Average of values detected in other four white-skinned table grape Dalmasso crosses cultivated in the 
same environment; Carlomagno et al., 2017, submitted).  

 

Table 2 - Antioxidant capacity of pulps and seeds of berries of two white-skinned Dalmasso crosses. TPro = 
Total Proanthocyanidin content in seeds (as g of (+)-catechin equivalents/kg of seed fresh weight). ABTS, 
DPPH and FRAP are expressed as μmol Trolox/g FW. Data are means of three replicates ± SD. 

*Average of values detected in other four white-skinned table grape Dalmasso crosses cultivated in the 
same environment; Carlomagno et al., 2017, submitted).  

Significance of the Study and Conclusions. Seeded table grape Dalmasso crosses represent a wide and still 
little investigated reservoir of biodiversity. Further agronomical studies are necessary to evaluate their real 
cultivation potential in Piedmont. Analytical data highlight that many of these biotypes present high 
proanthocyanidin content, particularly in seeds. We think that this aspect must be kept into minds when 
introducing new varieties in cultivation, even if this could appear in countertendency respect to global 
market requirements.  

Acknowledgements: AGER – Italian Vitis Database 2010-2014; Fondazione Giovanni Dalmasso. 
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 PULPS SEEDS 

 ABTS DPPH FRAP ABTS DPPH FRAP TPro  

        

ID VI/9 1.2 ± 0.5 1.0 ± 0.1 
 

1.4 ± 0.2 
 

1177.1 ± 261.3 
 

1070.9 ±166.1 
 

1243.9 ± 183.0 
 

50.6 ± 13.4 

ID XI/2 3.7 ± 0,2 
 

2.2 ± 0.2 
 

2.6 ± 0.4 986.8 ± 227.3 
 

746.1 ± 228.1 
 

748.1 ± 112.1 
 

30.7 ± 7.8 

Reference 
average 
values* 

1.0 ± 0.2 0.7 ± 0.3 1.1 ± 0.2 1161.7 ± 158.6 850.9 ± 97.0 949.2 ± 39.5 48.2 ± 7.6 

http://www.ismea.it/
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Background and Aims 

The importance of rootstocks in viticulture is widely known, especially with regard to its influence on water 
absorption and adaptation to different types of soils, resistance to diseases and effects on yield and and 
grape quality. 
The ideal rootstock for Brazilian tropical semi-arid conditions should be characterized as moderate vigor, 
resistance to pests, diseases, and especially to nematodes that are present in the sandy soils of this region 
(1). 
In spite of the recent diversification of viticulture and introduction of new table grape cultivars in the São 
Francisco Valley, studies that allow the identification of the best rootstocks, prior to the commercial 
establishment of these new cultivars, are generally not performed. The use of suitable rootstocks for each 
canopy is necessary because they allow the vines to express their maximum productive capacity and quality 
of the grapes. 
The present work aimed to evaluate the influence of rootstocks on yield and fruit characteristics of new 
table grape cultivars in the São Francisco Valley, Northeast of Brazil. Three experiments were carried out 
during the 3rd growing season in the first semester of 2015 in Petrolina, Pernambuco State, Brazil (9º09'S, 
40º22 'O and average altitude of 365.5m), using three seedless table grape cultivars: ‘Marroo Seedless’, ‘A 
Dona’ and ‘BRS Maria Bonita’.  
Experimental Procedure  
The treatments were represented by six rootstocks: IAC 313, IAC 766, IAC 572, SO4, Harmony and Paulsen 
1103, and the experimental design was in randomized blocks with 3 replicates and 2 useful plants per plot. 
The following variables were evaluated: mass of the branches (g); budding (%); fertility index of buds 
(bunches/shoot); yield (kg/plant); number of bunches per plant; mass (g), length (cm) and bunch width 
(cm); mass (g), length (mm) and berry diameter (mm); total soluble solids content (ºBrix) and titratable total 
acidity (% in tartaric acid).  
The data were submitted to variance analysis and comparison of means by the Tukey test at the 5% 
probability level.  
Main Results 
Results showed that yield per vine was influenced by rootstock only in cultivar BRS Maria Bonita, and higher 
yield were obtained in rootstocks IAC 766 and Harmony compared to ‘SO4’ (Table 1). In ‘Marroo Seedless’, 
although no significant differences were observed among rootstocks, there is also a trend of higher yields 
on 'IAC 766' and 'Harmony' and lower on 'SO4'. Cultivar A Dona showed less variation in yield per vine 
among rootstocks. Yield estimated in this growing season for each one of these cultivars was 23 ton/ha in 
'Marroo Seedless' grafted on 'IAC 766', 21 ton/ha in ‘BRS Maria Bonita’ on 'IAC 766' and 29 ton/ha in ‘A 
Dona’ on ‘IAC 572’. These yields corresponds approximately to 40 ton/ha/year which is more than yield 
obtained in ‘Thompson Seedless’, ‘Sugraone’ and ‘Crimson Seedless’, traditional seedless table grape 
cultivars growing in this region.   
The average number of bunches per vine was high in the cultivars Marroo Seedless and A Dona, which is 
indicative of their high bud fertility. Rootstock affected the number of bunches only in cv. Marroo Seedless, 
with greater number of bunches on 'IAC 766' and 'IAC 313' compared to 'SO4'. This latter rootstock 
maintained the trend to reduce the number of bunches in ‘A Dona’ also (Table 1). The average mass of 
bunch were 278g, 311g and 192g, respectively in ‘Marroo Seedless’, ‘BRS Maria Bonita’ and ‘A Dona’. 
However, mass and size of bunch and berry can be increased adopting correct bunch management such as 
thinning and use of growth regulators. 
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Table 1 - Yield per plant, number of bunches and bunch mass of ‘Marroo Seedless’, ‘BRS Maria Bonita’ and 

‘A Dona’ on six rootstocks, 2015, Petrolina, PE. 

Rootstocks 

Yield (kg.planta-1) Number of Bunches Bunch Mass (g) 

Marroo  
Seedless 

BRS Maria  
Bonita 

A Dona 
 

Marroo  
Seedless  

BRS Maria  
Bonita 

A Dona 
 

Marroo  
Seedless  

BRS Maria  
Bonita 

A Dona 
 

Harmony 12.98ns 11.68a 12.14ns 56.17ab 31.67ns 88.17ns 295.73ns 321.8a 171.82ns 

SO4 6.69 5.65b 10.88 19.33b 24.67 73.17 294.67 115.17b 176.83 

P1103 9.75 9.15ab 13.43 53.17ab 33.33 94.00 292.40 310.38a 225.44 

IAC 313 10.23 9.07ab 13.73 74.33a 24.83 78.52 243.53 326.78a 196.76 

IAC 572 7.43 9.56ab 17.62 54ab 24.17 107.33 233.73 415.42a 180.39 

IAC 766 13.85 12.70a 13.92 81.67a 35.17 82.33 307.00 399.81a 200.82 

Mean 10.16 9.64 13.62 56.44 28.97 87.25 277.84 311.41 192.01 

CV (%) 35.89 18.11 29.33 25.06 19.38 33.17 33.13 14.38 16.60 
Means followed by the same letter in the column do not differ by Tukey Test (p ≤ 0.05). 

Significant effects of the rootstock in the mass of the bunch were found only in ‘BRS Maria Bonita’ and vines 
grafted on ‘SO4’ presented the lowest mass of bunch. 
Rootstock did not affect the variables related to the size of the berries in ‘Marroo Seedless’ and ‘A Dona’. 
However, vines of ‘BRS Maria Bonita’ on ‘SO4’ showed the lowest values for mass, length and diameter of 
the berry, but no significant differences were observed among the other rootstocks (Table 2). 
 

Table 2 – Mass, length and diameter of berries of ‘Marroo Seedless’, ‘BRS Maria Bonita’and ‘A Dona’ 

seedless grapes, on six rootstocks, 2015, Petrolina, PE. 

Rootstocks 

Berry Mass (g) Berry Lenght (mm) Berry Diameter (mm) 

Marroo  
Seedless 

BRS Maria  
Bonita 

A Dona 
 

Marroo  
Seedless  

BRS Maria  
Bonita 

A Dona 
 

Marroo  
Seedless  

BRS Maria  
Bonita 

A Dona 
 

Harmony 3.65ns 5.03a 2.44ns 19.74ns 25.05a 16.99ns 17.82ns 18.67a 15.24ns 

SO4 3.89 3.33b 2.61 19.98 21.86b 18.05 18.06 16.24b 15.48 

P1103 3.65 5.16a 2.79 19.68 25.143a 17.54 17.87 18.68a 15.95 

IAC 313 3.53 5.15a 2.74 19.40 25.37a 18.15 17.68 18.80a 15.81 

IAC 572 3.42 5.26a 2.50 19.76 25.45a 22.17 17.81 19.04a 15.24 

IAC 766 3.84 5.27a 3.12 25.75 25.24a 17.03 18.06 18.88a 14.98 

Mean 3.66 4.87 2.70 20.72 24.69 18.32 17.88 18.39 15.45 

CV (%) 8.28 4.97 21.54 18.25 2.27 17.84 3.10 1.46 2.46 
Means followed by the same letter in the column do not differ by Tukey Test (p ≤ 0.05). 

The soluble solids content (SS) was not influenced by rootstocks in any of the cultivars evaluated in this 
study, the average values were 15.43,15.72 and 20.34°Brix in ‘Marroo Seedless’, ‘BRS Maria Bonita’ and ‘A 
Dona’, respectively. 
Rootstock also did not affect the SS/AT ratio, except for the grapes harvested on ‘BRS Maria Bonita’ and 
grafted on 'SO4', which presented a lower SS/AT ratio than the other rootstocks. 
In conclusion, the rootstock affected yield components and some characteristics of the fruit but the result 
depends on the grape cultivar. Rootstock ‘SO4’ showed a trend to reduce the values for the most of the 
variables. 

Significance of the Study and Conclusions 

These results refer to one growing season, requiring a long series of growing seasons to allow 
recommendation of rootstocks for these new cultivars in the São Francisco Valley. 
The most appropriate rootstocks for each new table grape evaluated in this study will contribute in a short 
future to increase yield, ensuring satisfactory fruit quality, and strengthening the table grape industry in 
the São Francisco Valley in Northeastern region of Brazil. 

Reference 
1) Leão P.C. De S., Soares J.M., Rodrigues B.L., 2009. Principais Cultivares. In: Soares, J.M., Leão P.C. de S. (Eds.). A 
vitivinicultura no Semiárido Brasileiro. Cap. 5, pag.151-214. 
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Background and Aims 

Production of table grapes represents 48% of Brazilian grape production, with the São Francisco Valley 

region standing out as the main region for production of Vitis vinifera grapes, with an area of 9,703 ha 

harvested and production of 315,338 tons in 2015.  

Table grape production is concentrated in V. vinifera L. cultivars,such as 'Italia', 'Benitaka', 'Thompson 

Seedless',' Sugraone 'and' Crimson Seedless', however, the area cultivated with these seedless cultivars has 

been drastically reduced in recent years and replaced by other, more productive, high-fertility, and less 

demanding production costs varieties (LEÃO et al., 2014). 

In several countries, public and private breeding programs have introduced table grapes cultivars with the 

most diverse characteristics, but for their use, grape growers need to pay royalties, in addition to presenting 

restrictions for commercialization and expansion of growing areas. 

This study aimed to evaluate the agronomic behavior and to identify cultivars and breeding selections of 

seedless table grapes with high yield potential for growing in São Francisco Valley. 

Experimental Procedure 

The experiment was undertaken over five growing seasons from 2013 to 2015 in a experimental field in 

Petrolina, PE, in the Northeast region of Brazil (latitude 9º 22´ S, 40º 33´ O, altitude 394 m). Vines were 

grafted onto the rootstock IAC 766, trained in an overhead trellis system, with a spacing of 3.0 m x 2.0 m 

and drip irrigation. Two pruning per year were performed, and the common viticulture practices like shoot 

thinning, leaf removal, shoot tipping and berry thinning were made, however there was no management 

for bunches and growth regulators were no applied. 

The treatments were represented by 13 seedless table grapes genotypes: ‘BRS Clara’, ‘A Dona’, ‘CG 351’ 

(‘Arizul’), ‘A1105’, ‘Marroo Seedless’, ‘Thompson Seedless’, ‘Crimson Seedless’ and Embrapa breeding 

selections: CNPUV8, CNPUV23, CNPUV24, CNPUV25, CNPUV36 and CNPUV4. 

The experimental design was in randomized blocks with 4 replicates and 2 useful plants per plot. 

The following variables were evaluated: yield per plant (kg); number of bunches per plant; mass (g), length 

(cm) and bunch width (mm); mass (g), length (mm) and berry diameter (mm); total soluble solids content 

(ºBrix) and titratable total acidity (g tartaric acid/100mL). 

The data were submitted to variance analysis and means were compared by the Tukey test at the 5% 

probability level. 

Main results 

The results showed that significant effects were found on all variables evaluated. The highest yields per 

plant were obtained in the genotypes 'CNPUV 23', 'A1105' and 'Marroo Seedless', differing significantly 

from the traditional cultivars Thompson Seedless and Crimson Seedless. Estimated mean yield were 17.0, 

15.3 and 13.8 ton/ha/growing season for 'CNPUV 23', 'A 1105' and 'Marroo Seedless' respectively. 

These genotypes also presented higher number of bunches per plant. Mass of the bunch and the berry are 

below the expected standards in commercial grapes of seedless grapes, because no specific management 

of bunches was performed. Greater mass of bunch were observed in 'CNPUV 23', 'CNPUV 8' and 'A1105'. 

On the other hand, cultivar CG 351 (‘Arizul’) characterized by the more elongated bunches, differing 

significantly of 'Thompson Seedless' and 'Crimson Seedless'. Smaller differences among genotypes were 

found in relation to the width of the bunch. 
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Table 1 – Mean values and coefficients of variation of five production cycles for yield per plant, number of 

bunches, mass, length and width of the bunch of thirteen table grape cultivars and breeding selections, 

Petrolina, PE, 2013-2015. 

Cultivars/ 
Breeding selections 

Yield 
(kg/planta) 

Nº of  
Bunches 

Bunch  
Mass (g) 

Bunch  
Width (cm) 

Bunch  
Lenght (cm) 

Thompson Seedless 1.31 e 10.83 e 146.63 ef 13.61 d 10.00 abc 

Crimson Seedless 2.00 e 10.08 e 150.72 ef 14.11 de 9.84 abc 

BRS Clara 2.53 de 17.78 de 154.16 ef 15.28 abcd 10.44 ab 

CG 351 4.58 de 19.26 cde 195.89 bcde 17.43 a 10.66 ab 

A 1105 9.20 ab 48.10 ab 217.53 abcd 15.99 abc 10.43 ab 

Marroo Seedless 8.29 abc 49.11ab 222.66 abc 15.04 bcd 10.63 ab 

A Dona 5.63 cd 39.38 abc 174.99 cdef 16.87 ab 10.34 ab 

CNPUV 8 5.94 bcd 27.65 cde 227.13 ab 15.23 abcd 9.16 ab 

CNPUV 23 10.27 a 52.79 a 260.73 a 16.61 ab 10.88 abc 

CNPUV 24 4.33 de 35.25 abcd 149.68 ef 15.22 abcd 9.05 bc 

CNPUV 25 2.03 e 20.69 cde 129.35 f 14.14 cd 9.40 abc 

CNPUV 44 4.42 de 29.48 bcde 170.89 def 16.82 ab 10.82 ab 

CNPUV 36 2.98 de 34.78 abcd 154.51 ef 13.82 cd 8.41 c 

Mean 4.89 30.40 181.14 15.40 10.00 

CV (%) 28.59 26.71 11.10 5.86 7.31 

Means followed by the same letter in the column do not differ by Tukey Test (p ≤ 0.05). 

 

Genotypes 'CNPUV 23' and 'A1105' presented greater mass, length and diameter of berries, and berry size 

is according to the standards required for table grape commercialization. 

Soluble solids content (SS) varied from 15.4ºBrix in 'CNPUV 8' up to 20.8°Brix in ‘BRS Clara’. The values 

observed in 'CNPUV 23', 'A1105' and 'Marroo Seedless' were 17.03; 18.71 and 16.54ºBrix and they are 

suitable for table grape markets. The genotypes also presented variability for titratable acidity (TA), since 

low values of 0.36 g/100mL in 'CNPUV 36' up to 1.07g/100mL in ‘Thompson Seedless’, this last one cultivar 

showed very high fruit acidity. All the genotypes with the exception of ‘Thompson Seedless’ presented 

appropriate SS/TA ratio, resulting in grapes with pleasant flavor. 

Significance of the Study and Conclusions 

Breeding selections CNPUV 23 (Embrapa), ‘A1105’ (University of Arkanzas) and cultivar ‘Marroo Seedless 

(CSIRO) presented higher yield and better characteristics of bunches and berries compared to the 

traditional cultivars Thompson Seedless and Crimson Seedless. They should advance in research next steps 

to allow the recommendation of these genotypes to grape growers in São Francisco Valley. 
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em regiões subtropicais e tropicais. Lavras: UFLA, cap. 15, p. 578-618. 
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Background and Aims 

Crossing for disease resistance of grape cultivars is one of the main interests of grape breeding. Improving 
germination parameters of hybrid seeds are useful in increasing the breeding success. Germination of 
standard grape seeds can be increased up to 90% by GA3 and H2O2 applications before stratification and 
alternating day and night temperatures during germination (2). But hybrid grape seeds have a lower 
germination rate ranging from 37% to 60%, depending on pollen sources (4). Akkurt et al. reported an 
increase in the germination rate of up to 64% in Kalecik Karası grape variety using BAP+GA3 combination 
(1). The main goal of this study was to investigate the effects of some chemical treatments on the 
germination of hybrid seeds of Alphonse Lavallée x Regent crossed to obtain mildew resistant table grape 
genotypes. 

Experimental Procedure  

Seeds were soaked in Gibberellic acid (GA3, 1000 ppm), Benzylaminopurine (BAP, 1000ppm) and Hydrogen 
peroxide (H2O2, 1 M) solutions and water(control) for 24 hours after stratification (4 months at 5 oC) and 
then sown in Perlitte:Peat moss (1:1) potting soil. Germination was carried out in the plastic boxes with 
constant temperature (27 oC) and relative humidity (99%). Germinated seeds were transferred to LED-
illuminated growing room with constant temperature (25 oC) and relative humidity (99%). Total 
Germination (TG), Germination Speed (GS) and Germination Period (GP) were calculated using formulaeas 
described by Rusdy (3).Total germination data were converted into arcsinus values before statistical 
analysis was conducted. Means differing significantly were compared to the Tukey test at 5% probability 
level using statistical software program MINITAB.  

Main results 

Seed germination started on the eleventh day after sowing and continued until the 31st day. Total 
germination ranged from 60.39% to 78.32% in the control and GA3, respectively (Table 1). GA3 significantly 
increased total germination when compared to the other treatments. The germination speed varied from  

Table 1. Effects of chemicals on germination parameters of hybrid grape seeds 

Treatments Total 
Germination 

(%) 

Germination 
speed 

(Seed/day) 

Germination 

Period(days) 

GA3 78.32   a* 14.33 11.50 

BAP 64.35   b 10.80 15.32 

H2O2 62.00   b 12.92 12.67 

BAP+GA3 60.67   b 10.60 11.00 

Control 60.39   b 11.30 18.00 

     *Means in each column with same letter are not significantly different at 5% level of significance. 

a minimum of 1.79 in BAP to the maximum of 2.91 in GA3 treatment. Based on the statistical analysis, the 
chemical treatments had no significant effect on the germination periods, which ranged between 11 days 
in BAP+GA3 combination and 18 days in the control treatment. 

mailto:uzun@akdeniz.edu.tr
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Significance of the study and conclusions 

The results of the study indicated that the rate and speed of germination of Alphonse Lavallée x Regent 
hybrid seeds could be increased by GA3 applications just before sowing and then growing the seedlings in 
plastic boxes. 
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Background and Aims 

Grapevine has a juvenile period covering 3-4 years and it serves as an important barrier for breeding works 
in seedling growth. Several studies for shortening juvenile phases of Grapevine by genetically or using plant 
regulators have been reported (1, 5). Improving plant  cultivation techniques can accelerate plant growth 
and also shorten the juvenile period. After seed germination, growing of seedlings consecutively in growth 
room,  greenhouse and open field can accelerate plant growth and reduce the length of the juvenile phase 
especially in subtropical ecologies. But, seedlings need artificial lighting in growth room. Nowadays, Using 
light emitting diode (LED) lamp is an economical solution for illumination in growth rooms and greenhouses 
for plant cultivation along with energy saving and functionality (4). Cope and Bugbee reported that  blue 
light has  species-dependent effect and may interact with other wavelengths of light. In addition, they 
stated that light quantity and quality interact to determine plant morphology (2). Dong et al stated that 
Red, blue or white light treatments have no significant effects on the straw height of wheat plants (3). Light 
quality means relative spectral irradiance of LED lamps. Blue LED lamps (425-490 nm) have been reported 
to positively affect vegetative plant growth in lettuce and Chinese cabbage (4). The main objective of this 
study was to investigate the effects of cool white and blue LED lamps on grapevine seedling shoot length in 
the growth room. 

Experimental Procedure  

Hybrid seeds of Alphonse Lavallée x Regent grape varieties were sown in torf pots filled with a substrate 
mixture of peat:perlitte(1:1,v/v). Pots were watered and then allowed to passively drain. Pots were placed 
in plastic boxes wherein temperature and relative humidity were maintained at 25 oC and 70%, respectively. 
Cool white( PAR=317 µmol m-2 s-1) and blue (PAR=135 µmol m-2 s-1) LED lamps were placed 10 cm above  
the plant canopies. Shoot lengths were measured with a vernier caliper at 3 week intervals during the  
seedling  growth in the growth room for two months in 2017. 

The experiment was designed in randomized plots with three replications and ten pots in each plot. Tests 
were performed using the MINITAB statistical software package. Means of measurements were compared 
at each date with t test with 95 % confidence level. 

Main results 

Blue light had no remarkable positive effect on the growth of hybrid grape seedlings in the growth room. 
There was no significant difference between white and blue light data at each measurement day. 
Cumulative shoot length of seedlings grown in the growth room ranged from 15.4 to 29.0 cm under blue 
light and from 25.4 to 36.0 cm under white lamp. Shoot elongation varied from 3.0 to 4.2 cm under white 
light and from 4.2 to 5.1 cm under blue light every three-week (Fig. 1). 
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Fig. 1. Effects of light quality on shoot length of hybrid grape seedlings in growth room. 

 

Significance of the Study and Conclusions 

White and blue LED lamps have a similar effect on shoot growth of hybrid seedlings growing in growth 
room. Various light intensities or combination of light quality should be tested on shoot length for improving 
seedling growth. 
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P09-Italian table grape genetic improvement: the new approach and 
challenges 

 
A.S. Somma, A. Carlomagno 
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Corresponding author e-mail: somma@agrisoil.it 

Background and Aims 

At the beginning of XX century, in Italy, in order to bring together the qualitative characteristics of two or 
more genotypes, to enhance some varieties or to create seedless table grape varieties, several Scientists 
(Pirovano A., Bogni G., Dalmasso G., Prosperi V., Cosmo I. and Manzoni L) began a considerable 
crossbreeding program. 
Due to the consumers’ taste preferences in the globalized market, Italian viticulture is currently undergoing 
a varietal conversion that is stimulating again the table grape genetic improvement. The traditional seeded 
varieties such as ‘Italia’, ‘Victoria’ and ‘Regina’ are quickly replaced by new seedless varieties selected and 
screened in Countries with different pedo-climatic conditions and this aspect can often generate growing 
difficulties. In this evolving context, the ‘Grape & Grape Group’, headquartered in Apulia (South East of 
Italy), has the task to be an important player in the Italian table grape sector as an innovation promoter in 
terms of: 

 new Italian seedless varieties selection;  

 agronomic ‘variety-related’ management improvement; 

 commercial strategy creation with ‘brand’ development. 
Inside the Grape & Grape Group, these aspects are organized in three different departments: 

 Genetic 

 Agronomic 

 Marketing 
To reach these aims the Grape & Grape Group created a prolific collaboration with the public research 
organizations such as University of Foggia, University of Bari, University of Palermo, University of Turin and 
CREA – Viticulture Institute of Turi (province of Bari). In this way, the Grape & Grape Group intends to be 
an interface between the table grape production chain and the Italian public research Institutions. 
This paper will give an overview about the first results reached by the Grape & Grape Group and its network 
in terms of new seedless table grape released suitable to be grown in Italian pedo-climatic conditions.  

Experimental Procedure and Main Results 

The genetic improvement activity of the Grape & Grape Group began twenty years ago by crossing 
traditional seeded genotypes with seedless ones. From the numerous selections obtained by seeds growing, 
it was possible to identify the first three seedless genotypes, that after several growing trials and 
commercial evaluations, have been patented and are currently under cultivation. 
The first patent was the variety named ‘Apulia’, followed by ‘Luisa’ and ‘Fiammetta’. 
Apulia 

 Purple-red skin and neutral flavor 

 Late season ripening (from the second half of September till November) 

 Productivity: 2.0 bunches/shoot; 1000.0 - 1500.0 g bunch weight (cluster trimming is required) 

 Berries: medium crunchy; 20.0-22.0 mm diameter; 5.0-7.0 g weight 

 Suitable for long storage 

 The high yield per plant and the bunch size may compromise the final berry size 

 The CPPU and Gibberellic acid treatments allow an increase in the berry size without compromising 
skin coloration 

Luisa 

 Yellow skin with muscat-like flavor 

 Early/medium season ripening (from the third decade of July till August) 

 Productivity: 1.5 bunches/shoot; 600.0 - 800.0 g bunch weight 

 Berries: crunchy; 20.0-22.0 mm diameter; 4.0-6.0 g weight 

 Suitable for long storage with excellent shelf-life 

 It is not a properly seedless variety because the berries have two herbaceous seeds sometimes 
lignified 
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 The berry thinning can increase the bunch ripening uniformity and the berry size 
Fiammetta 

 Red skin with slight muscat-like flavor 

 Medium season ripening (from the third decade of August till September) 

 Productivity: 2.0 bunches/shoot; 600.0 - 800.0 g bunch weight 

 Berries: crunchy; 18.0-22.0 mm diameter; 4.0-6.0 g weight 

 The post-harvest characteristics are under evaluation 

 The berries have one or two herbaceous seeds  

 Several agronomic aspects are under evaluation 
Currently, Grape & Grape Group is evaluating in the field new offsprings in order to understand their 
growing suitability: 
- GGG1R: ruby-red skin with neutral taste, early ripening, high productivity, ellipsoidal shaped berry. 
- GGG1G: yellow skin with intense muscat-like flavor, medium ripening period, very high productivity 
(winged bunch), ovoid berry. 
- GGG1N: black skin with neutral flavor, medium season ripening, good productivity, spherical big berries. 
In this season the table grape genetic improvement program is continuing by crossing seedless varieties 
and using the embryo rescue techniques in cooperation with the University of Bari. 

Significance of the study and Conclusions 

The research activity aims to obtain advanced innovations. The objectives are those to reduce production 
costs through productive varieties that require easy-to-use cultivation techniques, characterized by intense 
colors and flavors, making the variety recognizable by the consumer, and suitable for cold storage. 
The activity of Grape and Grape has the goal to contribute to the rebirth of the table grape’s genetic 
improvement in Italy after some decades of torpor. However, Grape and Grape isn’t only a genetic 
improvement society but it is a project aiming at gathering for the same goal breeders, agronomists and 
traders, able to understand the consumer’s taste and the needs of the producers and of the Big Organized 
Distribution. 
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P10-Genomic and transcriptomic tools to study the molecular bases of inter-

varietal phenotypic differences and develop new tools for grape breeding 

M.F. Cardone, C. Bergamini, R. Perniola, L.R. Forleo, D. Antonacci  

CREA - Research Centre for Viticulture and Enology - Via Casamassima 148, Turi (BA)- Italy 

Corresponding author e-mail: mariafrancesca.cardone@crea.gov.it 

Background and aims 

Grapevine is one of the most important crop plants in the world because of its economically valuable role 

in fruit and wine production. Most of the modern varieties are the final effect of human selection and 

vegetative reproduction, aiming to isolate specific desirable traits. Among the most desired traits in Vitis 

vinifera breeding, recently quality aspects and resistance to biotic or abiotic stresses received an increased 

emphasis. Genetics and molecular biotechnologies could improve the efficiency and precision of 

conventional plant breeding allowing the development of molecular tools like marker-assisted selection 

(MAS) and Genomic Selection (GS), which can greatly improve plant breeding. For this purpose, it is crucial 

to identify the genes involved in interesting traits. In this regards, current cultivars display a great level of 

inter-specific differentiation that needs to be unveiled to find desired alleles for breeding programs. 

Discovery and characterization of all forms of genetic variations is crucial to reach a comprehensive 

understanding of the genetic basis of phenotypic differences. Furthermore, association between genomic 

variations and phenotypes have been described only in a few cases, beside, this is crucial to identify 

candidate genes for the most desired traits.  

In the present work, we present the recent findings of our research team, made in collaboration with other 

research groups, in developing genomic tools for the grape molecular breeding.  

Experimental Procedure and Results 

During the last years, the researcher team of CREA-VE in Turi (BA) have recovered and preserved a great 

grapevine biodiversity, mostly belonging to the Mediterranean area. Thanks to the availability of this pool 

of phenotypic diversity and of “omic” technologies, we performed comparative studies among grape 

varieties in order to identify genes involved in some of the most important traits in grapevine breeding and 

develop intra-genic markers for the MAS. 

Seedlessness is one of the most appreciated and desired trait in table grape and recently, the gene 

VviAGL11 has been proposed as the major functional candidate gene for seedlessness (3). Combining 

phenotypic characterization and molecular assays, we performed the deepest validation assay of the 

intragenic marker p3-VvAGL11 on a total of 475 genotypes. We confirmed the tight association of VvAGL11 

with seedlessness and the usefulness of p3_VvAGL11 marker in breeding programs (1). Additional 

association studies on different genetic background, transcriptomic and functional analysis are in progress 

unveiling the molecular bases of stenospermocarpy. 

Furthermore, we combined high throughput sequencing (HTS), array CGH, fluorescent in situ hybridization 

(FISH), and qPCR, to reveal the first inter-varietal atlas of structural variation (SV) and single nucleotide 

variants (SNVs) for the grapevine genome.  We detected roughly 8% of the grapevine genome affected by 

genomic variations. Taken into account phenotypic differences existing among the studied varieties we 

performed an in-depth analysis of gene content of polymorphic regions. Interestingly, we were able to 

identify genes showing differences in copy number that could be correlated to different phenotypes and 

thus putative functional candidates for important traits in grapevine cultivation, such as seedlessness, berry 

size, flavor and biotic/abiotic stresses (2). More detailed transcriptomic and functional studies on these 

genes are in progress. 

Discussion and significance of the Study 

Molecular breeding is one of the main objective of the grapevine research. Berry quality characters, such 

as berry size, seedlessness, secondary metabolites (such as terpenoids and flavonoids) content, and stress 

resistance, are among the most desired traits and thus targets of molecular breeding programs. 
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Unfortunately, these are often complex traits modulated by different genes and mutations. In this context, 

the aforementioned studies revealed new clues related to these traits and helped to develop new tools 

already available for molecular breeding application in Vitis vinifera. 
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P11-DiPel® (Bacillus thurgiensis var. kurstaki) for the control of Trimen’s false 
tiger moth, Agoma trimenii 
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1 Philagro, Somerset West, Western Cape, South Africa 
2Department of Conservation Ecology and Entomology, Stellenbosh University, Private Bag X1, Matieland 
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Corresponding author e-mail: Jeanne.dewaal@philagro.co.za 

Background and Aims 

The Trimen’s False Tiger Moth, Agoma trimenii (Felder) (Lepidoptera: Agaristidae) is a relatively new pest 
insect of table grape orchards in some production areas in Southern (1).  The pest insect has the ability to 
cause significant damage to grapevine foliage if effective control practices are not implemented in time.  
Very little is known about the pest’s developmental biology and behaviour and current research efforts are 
therefore aimed at investigating the pest’s development cycle and possible monitoring methods. No formal 
options are registered for the control of this pest and the aim of this study was therefore to investigate the 
possible use of DiPel® at different rates for the management of Trimen’s False Tiger Moth as part of an 
Integrated Pest Management Program.   

Experimental Procedure and Main Results 

Trials were conducted on Prime Seedless and Thomson Seedless in commercial table grape blocks in the 
Northern Cape.  Three different dosages of DiPel was tested in comparison to spinetoram, pyridalyl and an 
untreated control as indicated in the table below.  Products were applied at high volume (1000 L/Ha) to 
ensure adequate coverage of foliage.  Treatments were commenced at the first sign of infestation and were 
repeated weekly for four consecutive weeks.  Visual assessments were conducted pre- and post-treatments 
by assesing the amount of larvae and an additional damage assesment using scale ratings.  Results indicated 
DiPel to be effective at all rates tested with no significant difference between the different dosages.  
Spinetoram and pyridalyl also proved to be effective.  Significant difference were obtained between all 
treatments and the untreated control as summarized in Table 1. The same pattern was observed in the 
visual scale rating assessment. 

 Table 1. Number of larvae present in each replicate sample area 

No Treatment 

Dose Rate 

(per 100 L) 

Number of larvae present (count) 

Assessment 
1 

Assessment 
2 

Assessment 
3 

Assessment 
4 

Assessment 
5 

1 
spinetoram 250 
WG  

10 g 60.8c 0.3b 0.2b 0.0 0.7b 

2 DiPel®  50 g  102.2bc 3.7b 1.2b 0.0 5.8b 

3 DiPel®  75 g  150.5abc 3.0b 0.0b 0.3 3.5b 

4 DiPel®  100 g  291.3a 1.3b 0.3b 0.0 2.8b 

5 pyradilyl 500 EC 25 ml 172.0abc 0.7b 0.2b 0.0 3.5b 

6 
Untreated 
control 

- 205.5ab 23.0a 5.3a 0.5 14.7a 

Prob.>F1  * *** ** NS *** 

One-way ANOVA represented by not significant (NS), significant for P≤0.05 (*), P≤0.01 (**) and P≤0.001 
(***). 
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Signficance of The Study And Conclusions 

This was the first official trial conducted to investigate possible control options for the management of 
Trimen’s False Tiger Moth in commercial table grape orchards in Southern Africa.  Results indicate that all 
products tested at different rates proved to be effective with the possibility of integrating these options 
into an Integrated Pest Management Program in future once official registrations have been obtained.  All 
products tested are also known to have no detrimental effects to the agroecosystem and will therefore 
further contribute to the successful and sustainable production of grapes. 
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P12-Pollination, berry growth dynamic and composition flux of cv Qzl ouzum 
(Vitis vinifera L.)  
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Corresponding author email: ah_dolati@yahoo.com  

Background and Aims.  

Before the construction of a vineyard with new cultivars it is need to collect some detailed information 
about climate, soil of planting area, marketing condition and precise data about physiological aspects of 
cultivars. There is a variation in flower sex among grapevine cultivars (3). Many of Iranian table grape 
cultivars are male sterile or physiological female that without existence of suitable pollinizer in vineyard 
they cannot set the sufficient fruit. Qzl ouzum is one of commercial seeded cultivars in West Azerbaijan 
province that because of its nice red color and thick skin and late ripening berries is suitable for storage and 
delivering the domestic and foreign markets of outside season. These favorable properties for sale with 
high prices are some factors that have led to interest of the growers to increase the acreage of cultivation 
every year. Preliminary studies showed that Qzl ouzum cultivar is a physiological female and for fruit set 
needs the cross pollination (1). This study aimed to investigate the complete botanical characteristics, 
flowers' sexuality, pollen germination and determining the phenological stages (especially fruit growth 
stages) was carried out.  

Experimental Procedure and Results.  

Based on grape descriptor, morphological characters of 10 vines of Qzl ouzum grape cultivar at different 
stages from bud break to dormancy was studied in Horticultural Research Station in 1390 in Urmia (Kahriz). 
To calculate of growing degree days (GDD), daily temperature above 10 °C was obtained from the 
meteorological station of Agriculture in Kahriz-Urmia. Pollen germination rate was tested in both liquid and 
solid medium. In order to study the changes in a number of qualitative and quantitative traits, TSS (Total 
Soluble Solids), TA (Titrable Acidity), pH, weight and berry diameter, length and weight of seed from the 
beginning of the berry formation to harvest time of clusters in 15-day interval were measured. The results 
of the study showed that flowers of Qzl ouzum are female with reflexed stamens. None of pollens 
germinated on both liquid and solid culture medium. Based on reflexed stamens and none pollen 
germination, Qzl ouzum grape cultivar proves to be a male sterile (physiological substance). This cultivar 
needs to temperatures of 1483 degree days (above 10 °C) from bud break till ripening. The changes in TA 
and TSS were reversed. Amount of acid reduced and amount of sugar increased with time changing and 
berry development. Veraision was approximately started 55 days after full bloom. At this stage, which is 
also known as berry softening, acid content reduced and the amount of sugar was increased. Several studies 
have confirmed that after changing the berry color, sugar can often increase. Conversely, acids reduction 
in berries is the first event before color change in berries. The berry weight and size changes were as Double 
Sigmoid Curve. In the first phase, berry diameter and weight increase rapidly and lasted 60 days. In the 
second phase or delay phase, berry weight and diameter changes very slowly while seed weight reached at 
maximum in this stage. After this phase, the third phase began which was associated with veraision, the 
amount of sugar increased and the amount of acids also decreased. At this stage berry reached its maximum 
size and weight.  

Discussion and Significance of the Study 

Uniform planting of Qzl ouzum cultivar not recommended because of its female flowers and for suitable 
fruit set pollinizer should be provided. In areas with short growing season, if the total degree day haven't 
supplied, berries of this cultivar will be ripe late and sugar content and color intensity will decrease and 
won't be produced in the desired and marketable product. Phenological stages are very dependent on 
factors such as cultivar, environment and location (2, 4).Genetic factor also are particularly important in 
determining the time of ripening. Qzl ouzum is a late ripening grape cultivar and without sufficient thermal 
requirements, the ripening process will not occur completely. 

 

 

 



109 
 

 

 
Figure 1- Phynotype of Qzl ouzum cultivar, A: form of shoot tip open, B: Erase and postrate hairs, C: Young leaf 

anthocyanin, D: Mature leaf, E: Leaf lobes numbers, F: Reflexed stamens, G: Mature berry, H: Cross section of berry, I: Seed, 
J: Seed length section, K: Ripe bunch, L: Shoot attitude. 
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P13-Differential sensitivity of grape varieties to abscission agents not related 
to ethylene biosynthesis 

 
M.W. Fidelibus 
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Background and Aims 

The vast majority of table grapes are sold as entire or partial clusters but there is growing interest in 
marketing stemless fresh-cut grapes (6). However, destemming may damage grape berries, stimulating 
decay, and diminishing quality (5, 6). Mechanical damage associated with destemming might be minimized 
through the use of plant growth regulators (PGRs), such as methyl jasmonate (MeJA), which can reduce 
fruit detachment force (FDF) and promote the development of a dry stem scar, an abscission layer between 
the berry and pedicel (1, 2, 3). Unfortunately, grape varieties do not respond equally well to MeJA 
treatments, and inconsistency is a potential barrier toward the development of commercial abscission 
agents for grapes (7). The physiological basis for different varietal responsiveness to abscission agents must 
be better understood to make progress towards the development of effective grape abscission agents. A 
previous study showed that increased ethylene biosynthesis precedes berry abscission (7), suggesting 
impaired ethylene biosynthesis in some varieties could account for some of the variation in responsiveness 
among different grape varieties. 
 
Experimental Procedure and Results 
Experiments were conducted on two grapevine varieties; Thompson Seedless, which responds strongly to 
MeJA, and Fiesta, which responds weakly. On 6 Sept. 2013 and 8 Aug. 2016, when berries had ripened to 
approximately 20 Brix, five clusters from each of five replicates of both varieties were treated with 1,344 
mg∙L-1 MeJA (Bedoukian Research Inc., Danbury, CT) plus 1,000 mg∙L-1 1-aminocyclopropane-1-carboxylic 
acid (ACC; Valent BioSciences, Libertyville, IL), and the remaining clusters were treated with water (control). 
The clusters were left to dry and then enclosed in polypropylene mesh bags to retain any berries that may 
abscise (González-Herranz et al., 2009).At 8 hours after treatment, and again on 1, 2, 3, 4 days after 
treatment (DAT), the amount of berries that abscissed preharvest, and during harvest and handling was 
determined, along with the stem-end condition of each detached berry. Fruit detatchment force (FDF) was 
also measured according to González-Herranz et al. (2009), as was berry ethylene biosynthesis (7).  
 
Main results. 
Treatment with MeJA and ACC rapidly stimulated ethylene biosynthesis in Thompson Seedless and Fiesta 
berries (Figure 1). Ethylene biosynthesis peaked between 1 and 2 DAT, and Fiesta produced more ethylene 
than Thompson Seedless. In 2016 there was much less preharvest berry abscission than in 2013, regardless 
of treatment or variety (Table 2). Nevertheless, treatment stimulated much greater preharvest berry 
abscission of Thompson Seedless than Fiesta (Table 2). Thompson Seedless clusters treated with MeJA and 
ACC also had a higher rate of berry abscission during handling, than non-treated clusters or clusters from 
Fiesta (Table 2). Berry abscission during handling of treated Thompson Seedless began between 1 and 2 
DAT, and the proportion of berries detached during handing increased with time, reaching > 20% of the 
total cluster weight at 4 DAT (Table 2). In contrast, handling caused few Fiesta berries to abscise until 4 DAT, 
and even then far fewer Fiesta berries abscised compared to Thompson Seedless (Table 2).  

 
  



111 
 

Figure 1. Effect of 1,000 mg∙L-1 1-aminocyclopropane-1-carboxylate (ACC) plus 1,344 mg∙L-1 methyl 
jasmonate (MeJA) treatments on ethylene production by cv. Thompson Seedless and cv. Fiesta grapes, on 
several days after treatment, Parlier, CA, 2016.  

 
 
For both varieties, the few berries of non-treated clusters that abscised in the field or by handling, had 
virtually no dry stem scars. In contrast with previous findings, in 2016, treatment with MeJA and ACC 
increased the percentage of Fiesta berries with dry stem scars on fruit that detached during handling (data 
not shown). Even so, treatment with MeJA and ACC had a much greater effect on the percentage of berries 
from Thompson Seedless clusters with dry stem scars, with nearly 90% of the berries having dry stem scars 
by 3 or 4 DAT (data not shown). Thompson Seedless again had higher FDF than Fiesta, and treatments had 
few effects on FDF; berries from treated clusters of either variety had lower FDF than berries from non 
treated clusters (Table 1).  
 
Table 1. Fruit detachment force (FDF), preharvest berry abscission, and berry detachment during handling 
of Fiesta and Thompson Seedless grapes, on several days after treatment (DAT) with 1,000 mg∙L-1 1-
aminocyclopropane-1-carboxylate (ACC) plus 1,344 mg∙L-1 methyl jasmonate (MeJA) Parlier, CA, 2016. 

  
Fiesta Thompson Seedless 

  

Response variables DAT Control ACC+MeJA Control ACC+MeJA 

Fruit detachment force (N) 0 0.785 1.258 0.967 1.359 

 1 0.734 ay 0.455 b 1.062 a 0.761 b 

 2 0.384 0.424 0.507 0.639 

 3 0.570 0.598 0.585 0.614 

 4 0.220 0.285 0.377 0.520 

Preharvest abscission (% wt) 0 0 0 0 0 

 1 0 0 0 0 

 2 0 0 0 b 1.7 a 

 3 0 0 0 1.4 

 4 0 0 0 b 3.6 a 

Berries detached in handling (%) 0 1.4 1.8 6.7 a 0.6 b 

 1 0.8 1.3 0.7 0.6 

 2 0.6 0.5 0.3 b 17.2 a 

 3 0.9 1.3 0.2 b 10.8 a 

 4 0.9 9.8 0.4 b 21.7 a 
yValues are treatment means, n= 4. Means followed by a different letter, in rows and within a variety (Fiesta or Thompson 
Seedless), are significantly different according to t-test. 
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Discussion and Significance of the Study 
We found that MeJA and ACC treatment rapidly stimulated ethylene biosynthesis in both varieties. 
Coincident with, or immediately following peak ethylene production, berries of Thompson Seedless, and to 
a much lesser extent, Fiesta, began to show a reduction in FDF, the development of dry stem scars, and 
berry abscission. These data confirm varietal differences in response to abscission agents, but suggest that 
such differences are not related to ethylene biosynthesis. 
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Background and Aims 

In Chile the surface of table grape is about 52,000 ha with a 42%  cultivated in the central valley of Chile 
(between 33.47° to 35.43° latitude S). In this region, growing seasons have presented colder springs and 
more frequent periods of rain during harvest time, which raised concerns about the need of crop 
protection.  
The plastic covers allow the modification of the microclimate of the growing area, changing radiation, 
temperature, relative humidity and wind intensity. This modification can be capable of advancing or 
delaying ripening (2), and to protect the grapevine in rained periods, even at harvest. Moreover, some 
studies showed a decrease on water consumption under plastic cover (3), which could be due to a decrease 
in evapotranspiration of components. Consequently, the use of plastic covers has increased significantly. 
Although, with the adoption of this new technology some management practices needs to be adjusted, e.g., 
irrigation. Usually, the growers apply the same amount of water under both plastic and outdoor conditions, 
but the effects on crop production under Chilean conditions remains unclear. 

 

Experimental Procedure  

The field irrigation trial was started in the season 2016/17, using the traditional cultivar of table grape 
‘Thomson Seedless’, and the newly adopted cultivar Timco. Experiments were perform on a commercial 
table grape vineyard located at 34.43° latitude S (San Vicente de Tagua Tagua, Chile). Four irrigation 
treatments were applied: 60, 80, 100 and 120 % of water normaly applied by producer.  For each variety, 
harvest, postharvest and growing parameters were measured. During the growing season, soil water 
content, midday stem water potential and berry growth were characterized. At harvest time, exportable 
yield, berry size distribution, berry sugar content, acidity and firmness were determined. Finally, posharvest 
decay was measured after 30 and 60 of cold storage 

 
Main results 
 
Table 1. Characteristic of Berry and Bunch at veraison and ripeness in Thompson seedless  

  Thompson seedless 

% of water applied 120 100 80 60 

  Mean   SD Mean   SD Mean   SD Mean   SD 

VERAISON 

Total soluble solids (°Brix) 10.20a ± 0.00 10.30a ± 0.00 10.40a ± 0.00 9.88b ± 0.05 

Total acidity 2.16a ± 0.12 2.11a ± 0.03 2.18a ± 0.03 2.24a ± 0.02 

HARVEST 

Berry size (mm) 18.59a ± 1.25 18.33a ± 0.93 18.85a ± 0.57 18.26a ± 0.97 

Bunch weight (g) 676.9a ± 94.83 729.4a ± 126.2a 616.2a ± 110.35 649.7a ± 56.98 

Total soluble solids (°Brix) 18.525a ± 0.05 17.8b ± 0.00 19.4c ± 0.00 20.6d ± 0.00 

Total acidity  0.89a ± 0.01 1.0575b ± 0.08 0.84a ± 0.05 0.93ab ± 0.09 

Different letters indicate significant differences. Statistical analysis: ANOVA and Tuckey multiple comparisons. 

 
Thompson seedless (Table 1), at veraison, presented an increase on total soluble sugars, without effects on 
total acidity, in 60% irrigation treatment respect to other treatments. At harvest time, berry size and bunch 
weight did not present any significant changes, and maintained similar values between different levels of 
irrigation. However, total soluble sugars increased when the level of irrigation decrease, but the acidity was 
higher only in 100% irrigation treatment. For example, the increase on °Brix, between 100% and 60% 
treatment was about 13.6%, being this difference significant (Table 1). 
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Table 2. Characteristic of Berry and Bunch at veraison and ripeness Timco 

  Timco 

% of water applied 100 80 60 

  Mean   SD Mean   SD Mean   SD 

VERAISON 

Total soluble solids (°Brix) 8.08a ± 0.05 8.43a ± 0.10 8.70a ± 0.00 

Total acidity 2.31a ± 0.04 2.14a ± 0.05 1.87c ± 0.11 

HARVEST 

Berry size (mm) 22.83a ± 1.02 22.80a ± 1.36 22.62a ± 1.00 

Bunch weight (g) 1012.0a ± 201.66 1003.78a ± 179.80 1052.71a ± 308.27 

Total soluble solids (°Brix) 14.90a ± 0.00 15.70b ± 0.00 16.48c ± 0.05 

Total acidity  0.62a ± 0.03 0.66a ± 0.04 0.63a ± 0.04 

Different letters indicate significant differences. Statistical analysis: ANOVA and Tuckey multiple comparisons. 

 
On the other hand, Timco (Table 2) at veraison did not present effects of different irrigation levels on total 

soluble sugar and total acidity. At harvest time, berries size was not significant different between 

treatments, maintaining values aprox. 22 °Brix. Regarding bunch weight, differences were not significant, 

being the media weight 1022.84 g. At harvest time, berries sizes and bunch weight not showed any 

significant difference between irrigation levels. However, total soluble sugar increase significantly when 

irrigation level decrease. Between 100% and 60%, the increase on °Brix was about 15.1% (Table 2) 

Significance of the Study and Conclusions 

Our results are preliminary (one experimental season), but shed a light on the understanding of 

irrigation management under plastic cover in Chile. This preliminary results shows that a decrease in 

the percentage of water applied, do not affected berry size and bunch weight with similar values 

between treatments in both cultivars. The decrease on water applied was notorious in the berry sugar 

content (total soluble solids). In both cultivars, the minor water applied produced an increase on °Brix. 

In Thompson and Timco the increase on total soluble solid, at 60% treatment, was over 10% related to 

100% treatments. 
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Background and Aims 

Chile is an important exporter of fresh fruit and the first exporter of table grapes. Chile possess a wide 
climatic diversity which allows a long time of harvest (from November to April). However, in the main areas 
of table grape production, reports about the effects of future climate change showed a potential decrease 
of precipitation (25-35%) at the middle of the century, and also a temperature increase of about 2-4°C (1). 
The harvest of table grapes begins in Atacama and Valparaiso regions, comprising 55% of the production, 
O´Higgins region with 26,5%, and ends in Maule region with only 5%. The belated harvest zones presented 
more water availability and excellent thermic conditions in the three months prior to harvest, but also cope 
extreme climatic events: frosts, rain in harvest periods, lower spring temperatures, and others.  

The use of plastic covers, as a technology to modify the clime in the table grape production, it has been 
intensified in the last years. In Chile, this technology is recent thought, and it is used in some cases, as a 
permanent structure over the trellis systems of the table grapes. International experiences in the use of 
these plastic covers in table grapes observed that it is possible to modify the microclimate of the growing 
area, changing radiation, temperature, relative humidity and wind intensity, and can be capable of 
advancing or delaying ripening according to the time of use or the quality properties of the plastics (2). 
Moreover, the use of plastic cover can protect the grapevine in rain periods, even at harvest.  

Considering this, the use of plastic covers in Maule and southern regions of Chile would allow a microclimate 
modification, and maybe producing more yield and improving quality of table grapes. The present study 
analyzed the effects on microclimate and phenology by the permanent use of plastic covers in Thompson 
seedless cultivar in central Chile.  

Experimental Procedures and Main Results 

The experiments were carried out in a commercial table grape vineyard in San Vicente de Tagua Tagua, 
O'Higgins region, located at 34.43° Latitude S. Five years old Thompson seedless plants with a system of 
pergola trellis, were provided with a plastic cover with a central ventilation space between rows. A control 
plants group was maintained without plastic cover.   
During growth, from bud break to maturity, a continuous monitoring of: 1) microclimate conditions 
(temperature and relative humidity); 2) phenology of the plant (bud break, flowering, greening, maturity); 
3) leaves temperature, 4) berries size and 5) total soluble solids was performed. 
 
Main results 
The data exposed is preliminary, because only one season was carry out at the end of this publication. In 
the microclimate data, it was possible to observe that the daily average temperatures (Figure 1), in general, 
presented a slight increase between flowering and verasion and in the harvest period (coincident with more 
elevated temperatures period in Chile), in cover plants respect to no cover. Prior to flowering, the average 
temperature were lower under plastic cover respect to no cover. It is relevant to highlight that the plastic 
cover maintained a temperature with lower variations. Maximum daily temperature (Figure 2) under plastic 
cover, presented the same tendency that average temperature, but the temperature differences were 
more pronounced, reaching temperatures up to 3.3 °C more that without cover treatment. Daily average 
of relative humidity follows a similar pattern. 
 
Respect to the grown parameter, the phenology data showed that the plants under plastic cover grew with 
6 or 7 days of advantage. Under plastic cover, veraison occurred 6 days before, and presented berries with 
a 17.4 mm berries size versus 16 mm in plants without plastic cover. Total soluble solids (Figure 2), were 
evaluated in two season with similar results, but was more marked in the last season (2016-2017), showed 
an increase on °Brix from veraison to maturity (15 °Brix to commercial harvest), which was consistent with 
the advantage in phenological stages register. In summary, during the growth period, especially before 
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veraison, plants under plastic cover showed a phenological advance respect to plants no cover, comprising 
large berries size and higher sugar accumulation. 
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Figure 1. Average daily temperatures in Thompson seedless cultivar under plastic cover (Black lines) and 

no cover (gray lines) from pre-flowering to two months after veraison. 
 

2
2

-1
2

-2
0

1
6

2
8

-1
2

-2
0

1
6

0
5

-0
1

-2
0

1
7

1
0

-0
1

-2
0

1
7

1
8

-0
1

-2
0

1
7

2
3

-0
1

-2
0

1
7

0

5

1 0

1 5

2 0

T
o

ta
l 

S
o

lu
b

le
 S

o
li

d
s

(º
B

r
ix

)

P la s tic  c o v e r

N o  c o v e r

V
e

ra
is

o
n

H
a

rv
e

s
t

* * *

* *

* * *

* * *

1
9

-0
1

-2
0

1
6

2
6

-0
1

-2
0

1
6

0
2

-0
2

-2
0

1
6

0
9

-0
2

-2
0

1
6

1
6

-0
2

-2
0

1
6

0

5

1 0

1 5

2 0

T
o

ta
l 

S
o

lu
b

le
 S

o
li

d
s

(º
B

r
ix

)

P la s tic  c o v e r

N o  c o v e r

V
e

ra
is

o
n

H
a

rv
e

s
t

* *
* *

2 0 1 6 -2 0 1 7 2 0 1 5 -2 0 1 6

 
Figure 2. Total soluble sugars (°Brix) in Thompson seedless cultivar under plastic cover (Black lines and 

circles) and no cover (gray lines and circles) from pre-veraison to harvest time (approximately 15 °Brix). 
 

Significance of the Study and Conclusions 

Our preliminary data represent a beginning in the learning about the use of plastic covers in Chile. These 
microclimatic and berries quality data, shows the challenges of this new technology. The use of plastic 
covers in Thompson seedless achieve a climatic modification, despite appear to be a "slight" one, but 
represents a change in the physiology of the plant, modifying its phenological stages, sugar accumulation 
and berries size. 
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Background and Aims 

Conventional regulation grape maturation stage technology has two functions: First, through the 
introduction and cultivation of different maturity varieties to adjust grape listing period (4). Secondly, Using 
the two-crop-a-year cultivation techniques to produce the second-fruit to extend the harvest period and to 
achieve the purpose of adjusting the listing period (1). However, this will lead to mature grape picking 
period is too focused. Such a ubiquity problem will affect the further development of the table grape 
industry and further improve beneficial result. Using the cultivation techniques measure to control the 
grape ripening period which is effectively improve the market competitiveness of fresh grapes, improve 
economic efficiency, to ensure the rapid and healthy development of fresh grape industry. 

 

Experimental Procedure and Main Results 

1 Winter pruning 
The variety is ‘Kyoho’ in this study, Spacing of vines is 1.2 meters. Pruning and leaving the winter bud in the 
main branches about 10 cm from the ground, and the fruiting branch were left with 2 shoots, and finally 4 
new shoots were retained in each plant. 
2 Use dormancy breaking agent germination at the appropriate time 
In the southern regions of China, the winter temperature is higher, not can meet the Chilling Requirement 
of ‘Kyoho’ in winter, use Dormancy breaking agent germination can proper early sprouting about 5 days, 
and to ensure that there is sufficient germination quantity and germination neat, easy to manage. 
3 Remove the first flower in time 
After germination in the spring, remove the first flower in time when the new shoots (main shoots) expand 
4-5 leaves. 
4 To promote the formation of delayed-first-inflorescence at the appropriate time 
The main shoots retained 7-8 leaves and then pinching. After that, pinching when the top lateral shoot 
growth of 3-4 leaf, and remove the rest. When the top of the main shoots are full of winter buds, it can cut 
off the tip of the lateral shoot, and promote the formation of a winter bud in the top of the main shoot. 
This crop is generally mature in early October. 
5 To promote the formation of delayed-second-inflorescence at the appropriate time 
Pinching when above the flower 3-4 leaves in each delayed-fruiting branch, remove the lateral shoot but 
keep 2 near the top, and pinching when the top lateral shoot growth of 4-5 leaf to promote the flower bud 
differentiation so as to produce the second-fruit, and pinching leaving 2-3 buds when full of winter buds of 
the top lateral shoot, then, the germination of winter buds usually with inflorescence. This crop is generally 
mature in the end of October to mid-November. 
Main results. The first crop of delayed cultivation matured in October 1st, and the delayed second crop 
matured in October 25th. The average yield of the first crop is 844.6 kg/667m2, the average cluster weight 
is 426.5 g, the average single grain weight is 9.3 g, and the soluble solid content is 20.3%. The delayed 
second crop average yield is 1049.91 kg/667m2, the average cluster weight is 337.5 g, the average single 
grain weight is 7.45 g, and the soluble solid content is 19.98% (Table 1). 
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Table 1 – The quality differences between traditional and delayed cultivation of ‘Kyoho’ grape 

Cultivation 
techniques 

Fruit color 
The average 

yield(kg/667m2) 

The average 
single grain 

weight(g) 

The soluble solid 

content(% Brix) 

Titratable 

acidity(%) 

Traditional 
purple-

red 
1502.20 10.15 16.88 0.67 

The first crop of 
delayed 

Purple-
black 

844.60 9.32 20.30 0.76 

The second 
crop of delayed 

Purple-
black 

1049.91 7.45 19.98 0.74 

 

Significance of the Study and Conclusions 

The characteristics of temperature and light in southern of China (3) and the biological characteristics that 
grape could harvest more than once in one year were combined in this study, and realized the goal that 
harvest more than once with the time delayed. The pruning method, termed as ‘1024’ pruning, that meant 
the height of the trunk was reduced to 10 cm, the parent branches were pruning with 2 buds were retained 
on each branch, 4 shoots were retained in each tree, was studied. The technical key points were the first 
generation of flower or fruit was excised, and the lateral branches were pinched more than one time to 
stimulate the differentiation of buds on lateral branches, prompting the second and third crops were 
generated and matured at slack season. Not only two crops could be harvested in one year, but the fruits 
could be matured 30-40 days later than normal fruits, and the soluble solid and total anthocyanin were 
increased with this technology (2), and the economic benefit was increased multipied. 
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Background and Aims 

Normally, vines are girdled at berry set to increase berry size or at veraison to ensure better maturation 

and improve berry colour. Increment in berry size owing to girdling is result of better carbohydrate nutrition 

above the girdle because the transport of sugars from leaves to the root system is blocked by girdling 

treatment (3). 

Cane girdling affect yield per vine, cluster and berry size, berry diameters, juice composition and berry 
quality parameters such as skin color coordinates and berry firmness of table grape. Vine girdling also 
modify canopy microclimate with diverging effects on leaf gas exchange (1, 2).  
The aim of this paper is to study the effect of cane girdling (single or double) on ‘Italia’ table grape covered 

with plastic film from budbreak to harvest. `Italia' vines were subjected to three treatments: not girdling, 

cane girdling at berry set and double cane girdling (at berry set and at veraison).  

Experimental procedure and Results  

The field test was carried out at on a commercial vineyard located in the Apulia region, Southern Italy (Trani, 
latitude 41°14' N longitude 16°24' E, 62 m a.s.l.) during 2016 season. Vitis vinifera cv Italia was grafted onto 
1103 Paulsen rootstock and trained to “tendone overhead trellis”, with a plant density of 1600 vines ha-1 
(2.50 m x 2.50 m apart). The soil is sandy-clay and has a natural low fertility. The area is characterized by 
Mediterranean sub-arid climate with average maximum temperature of 33 °C in August and average 
minimum temperature of 3 °C in January. The average rainfall is 500 mm per year, mostly concentrated 
from September to April. 
‘Italia’ vineyard was covered at budbreak (first week of April) with a polyethylene plastic film, with a 
thickness of 160 μm. Only the roof of each vine row was covered with the plastic film, while the vineyard 
lateral perimeter was surrounded by a plastic net.  
At harvest, bunch and berry mass, berry diameters on random samples of 50 bunches per each treatment 
were determined. On the berry juice, total soluble solids (T.S.S., digital refractometer Atago Co. LTD, Japan), 
pH, and titratable acidity expressed as tartaric acid (T.A., neutralization with NaOH 0.1 N) were assessed. 
Besides, 50 berries per treatment were randomly sampled and their skin firmness, berry removal force, and 
firmness were determined using a digital penetrometer (Digital Fruit firmness tester, TR Turoni S.r.l., Forlı,̀ 
Italy). On a sample of 100 berries per treatment, the berry skin colour parameters by use of colorimeter 
(Minolta Croma Meter CR400) L* (brightness), a* (measure of range colour from green (-) to red (+) and b* 
(measure of range colour from blue (-) to yellow (+) were determined. 
Moreover, in summer season, the parameters of physiological leaf functioning (net photosynthetic rate, 
stomatal conductance and transpiration) were taken on well-exposed main leaves of the second node 
above the distal cluster using a portable photosynthesis system (LCpro SD (ADC, Hoddeston, UK) and leaf 
water use efficiency (WUE) was then calculated. 
Besides at harvest, for each treatment 6 boxes, containing 8 kg of grape bunches each, were prepared for 
cold storage. During cold storage at 1±2 °C and 92-95% RH, the development of rots, and berries quality 
characteristics were assessed up to 75 days.  
Girdling had no effect on yield per vine or clusters per vine, but increased cluster and berry weight. In 
particular double girdling induced largest berry weight increment (+12%). Moreover double girdling 
affected berry length and berry firmness at harvest and the effect was maintained during cold storage. 
Fruit maturity was consistently affected by the double girdling treatment, with increases in soluble solid 
concentration.  
Leaf gas exchange measured in vines not differed significantly in term of assimilation rate, stomata 
conductance, leaf transpiration and water use efficiency. 
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Discussion and Significance of the Study 

Data suggest that use of double girdling may improve table grape characteristics and shelf life of Italia table 
grape. Girdling have preserved good commercial quality for 75 days of storage plus 1 day of shelf-life (12 
°C). The obtained results conclude that appropriate combination of girdling can help to increase the time 
of commercialization of fresh table grapes. 
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Background and Aims 

The Coquimbo region, an arid zone in the Northern Chile, is one of the most important producers of table 
grapes in the country (8000 ha aprox.). In this region, water scarcity is the main constrain due to droughts 
caused by ENSO climatic phenomena, the increasing of irrigated new areas and the water use competition 
with other economic sectors. Thus, an accurate estimation of crop water requirements is essential to 
optimize water use for irrigation. Satellite remote sensing observations allow to obtain crop water 
requirements based on the relationship between NDVI and Kcb (1) with high and medium resolution for 
wide areas. However, new emerging technologies, such as UAVs, determines direct measurements, such as 
green canopy cover with very high spatial resolution. The objective of this work is to compare the use of 
satellite imagery and UAV images to determine crop coverage (annual development) and thus their water 
requirements during the annual growing season for Flame seedless table grapes. 

Experimental Procedure and Main Results 

The experiment was carried out on an experimental plot of table grapes located in the Coquimbo Region, 
Elqui Valley (Lat. 30°2’S; Lat. 70°41’O), Chile (Figure 1). The variety was Flame seedless grafted on a 
Harmony rootstock (3x2 spaced) and 4 years. Irrigation system used was drip irrigation. The annual 
reference evapotranspiration (ETo) in the season was 1,230 mm and annual rainfall was 90 mm. 

 
Figure 1. Overview under and over the cover of the experimental plot. 

The NDVI values was obtained from Landsat 8 images (30 m pixel size) and aerial images were taken by 
using an unmanned aerial vehicle (UAV) mod. IRIS (3D Robotics, Inc.). RGB images in the visible spectrum 
were recorded with a digital camera mod. IXUS (Canon). Geomatic products were generated by Agisoft 
PhotoScan software (Agisoft LLC) and Green Canopy Cover (GCC) was calculated according to previous 
studies by leaf area index calculation software (LAIC) (2, 3). PAR intercepted values were measured using a 
ceptometer (AccuPAR LP-80, Decagon) at solar noon (Figure 2). 

 
Figure 2. IRIS UAV and ceptometer measurements. 
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Main results. Figure 3, describes the behavior of NDVI, GCC and intercepted PAR during 2016/17 season. 
Maximum values were recorded at the end of November and early December when the canopy 
development is maximum. 

 
Figure 3. Satellite NDVI, UAV GCC and ceptometer PAR intercepted seasonal pattern during 2015-2016. 

All variables described a similar behavior together with the development of the vegetation of the table 
grape crop. Maximum values were 0.77, 0.78 and 88% for NDVI, fPAR and GCC, respectively (Table 1). 

Table 1 – Maximum and minimum values of the variables of the vegetative growth of the crop. 

Var. NDVI fPAR GCC 

Max 0.77 0.78 88% 

Min 0.16 0.04 0.4% 

The relationship NDVI / FPAR, GCC and NDVI, (Figure 4) showed very good adjustment with (R2=0.976) in 
spite of the different resolutions. 

 
Figure 4. NDVI, GCC and fPAR relationships. 

Significance of the Study and Conclusions 

These results showed that remote sensing technologies from different resolutions are very similar and 
useful platforms for precision agriculture. These techniques allow describing crop growth and development 
to improve water management decision tools. Satellite images cover wider areas than UAVs do. However, 
UAV are more flexible and generates very high resolution images. Further studies and analysis are required 
to establish more relationships between indices from remote sensing platforms and phenological behavior. 
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Background and Aims 

Crop evapotranspiration (ETc) is essential for irrigation scheduling. The amount of water consumed can be 

estimated by multiplying the reference evapotranspiration (ETo) by an appropriate crop coefficient, Kc (1). 

The question is what the appropriate Kc is, because the vineyard water use is highly sensitive to 

management practices such as trellis systems and pruning, which affect canopy cover, and then Kc value 

(8).  For this reason it is necessary have local values of Kc. In Chile, the overhead trellis system (parronal) is 

the most widely used.  Therefore, the objective was to determine local Kc values and water requirements 

of a table grape orchard cv. Thompson Seedless trained on an overhead trellis system. 

Experimental Procedure and Main Results 

The trial was carry out in Los Andes  ( 32° 49’ 20”S, 70° 37’ 42”W, elevation 795 m a.s.l.), Aconcagua Valley, 

Chile, using three drainage lysimeters (1x1x1 m), during 2009/2010, 2010/2011 and 2011/2012 growing 

seasons. The lysimeters were designed according to Netzer et al. (4). ETc was estimated by soil water 

balance inside lysimeters. ETo was estimated using FAO Penman-Monteith equation the study site. The Kc 

was obtained by ratio between ETc and ETo (1). During the three seasons the fraction of intercepted solar 

radiation at noon, ISRF, was weakly measured using a sunfleck ceptometer. Also the normalized difference 

vegetation index, NVDI (6), was periodically followed using Landsat 5-TM and Landsat 7-ETM+ SCL-off 

satellite images. 

Main results. The seasonal evolution of ETo an ETc are shown in figure 1. 
 

 
 
Figure 1. Seasonal ETo and ETc (Lysimeters) from 2009/10 to 2011/12 season. DABB, Days After Budburst 
 
The maximum ETc was between 6-8 mm d-1 and the total water consumption was 735, 617 and 772 mm for 
2009/10, 2010/11 and 2011/12 growing season, respectively. Villagra et al. (7), in the same Valley, obtained 
a seasonal ETc of 810 mm using eddy covariance method . The maximum Kc values ranged from 1.2 to 1.3 
during the three growing seasons. These values are higher than the values reported by Allen et al. (1), but 
similar than reported by Netzer et al. (4), Villagra et al (7) and Williams and Williams and Ayars (8).   
Additionally, IRSF and NVDI were used in this trial as a canopy development indicators. Figure 2 (left) shows 
the IRSF-NDVI linear relationship that resulted in a good coefficient of determination (R2=0.78). Also, the 
evolution of Kc and canopy development showed a linear relationship, this means Kc increase as ISRF 
increase (figure 2, center),  Kc = 1.034*ISRF + 0.13, (R2= 0.69).  Linear relationships were also found by 
Williams and Ayars (8) in California , using a weighing lysimeter, and by Villagra  et al. (6) in  the Aconcagua 
Valley, Chile,  using an eddy covariance method. However, the slope of those relationships were higher than 
the obtained in this work.  
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Figure 2. Relationship between ISRF and NVI (left). Kc-ISRF (canopy development) relationship (center) and 
Kc-NVDI relationship (right). Growing seasons 2009/10 to 2011/12. 
 

Finally, in order to obtain local Kc values in an operative manner, we tried to establish a relationship 
between NVDI and Kc. Figure 2 (right) shows an exponential, Kc = 0.1279*e2.54 * NVDI (R2=0.71).  Similar 
approach was explored by Er-Raki et al. (3) for table grape var. Perlette trained in a Y trellis in Northwest 
Mexico. Other studies such as those reported by Campos et al. (2) in wine vines and by Odi-Lara et al. (5) in 
apple orchard have established linear relationships between the basal crop coefficient (Kcb) and the 
vegetation indices (NDVI and SAVI).  
 

Significance of the Study and Conclusions 

This research  determined, using drainage lysimiter data, that the table grape water use in the 
Aconcagua valley, Chile,  ranged from 620 to 770 mm.   
Kc values for irrigation scheduling (ETc = ETo x Kc) were calculated.  Kc values were related with table 
grape canopy cover. Kc are linearly related with the fraction of intercepted solar radiation at noon, 
ISRF, or with normalized vegetation index, NVDI, calculated from  satellite images. Last relationship is 
very promising because a broad surface can be followed with an spatial resolution of de 30 x 30 m, and 
then an spatialized Kc can be determined.  
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Background and Aims 

Traditional grape cultivation in northern Chile entailed growing commercial varieties of grapes on own 
roots. A decline in the productivity of table grapes as Flame Seedless variety led the way to the utilization 
of rootstocks in grape cultivation. Rootstocks have been selected to confer a wide range of traits for 
grapevines improvement. These include resistance to nematodes (3), ability to mediate nutrient uptake (2) 
and the ability to control vine vigour and yield components (4). Significant variations in conferred vigour 
and yield have been identified among traditional rootstocks varieties (6). Specifically, such rootstocks have 
been shown to directly influence vigour and yield, controlling physiological processes such as nitrogen 
uptake (6) and photosynthesis (5). 

Long-term information on rootstock effects over yield and yield components is scarce and the response is 
primarily associated with the level of vigour conferred to the scion by the rootstock (1). 

The aim of this study was to determine, in a long term field study (2001 to 2006), the influence of rootstocks 
on vigour, yield and berry quality of Flame Seedless table grape cultivar under the semiarid conditions of 
northern Chile. 

Experimental Procedure and Main Results 

The study was carried out between the years 2001 (year of plantation) and 2016 at Vicuña Experimental 
Center (30°02’S; 70°44’W) of the Instituto de Investigaciones Agropecuarias INIA, located at Coquimbo 
region. The assay included the Flame Seedless variety grafted onto the rootstocks Couderc 1613, Freedom, 
Harmony, Paulsen 1103, SO4, Richter 99, Richter 110, Ruggeri 140, Saint George and Salt Creek, which were 
compared to plants grown on their own roots. In the year 2016 (15 years after the study was initiated), 
parameters as vigour, yield and berry quality were measured. Pruning weight was recorded as a measure 
of vine vigour after harvest and total yield per vine was calculated as per the standard procedure. Fruit 
samples were collected from the designated treatments at harvest time. Fresh samples were utilized for 
the analysis of fruit quality parameters, such as berry diameter, berry weight and total soluble solids. 

Considering the soil variation in the assay site, the treatments were arrayed in a randomized complete block 
design, with four replicates and three vines as the experimental unit. The data was submitted to a variance 
analysis to determine the average effect of treatments and the means were separated using a Duncan 
Multiple Range Test. (P˂ 0.05) 
 
Main results  
 
According to the results presented in Table 1, a big influence of some rootstocks on vine performance, 
compared to own rooted vines, was observed. Flame Seedless grafted on Salt Creek, Ruggeri 140 and 
Harmony performed well in terms of high vigour (measured as pruning weight), yield and fruit quality. In 
contrast, vigour, yield and fruit quality (berry diameter and weight) were the smallest on own rooted vines 
and in vines grafted on Saint George rootstock. 
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Table 1. Influence of rootstocks on vigour, yield and fruit quality parameters of Flame Seedless grapes. 

Rootstock Pruning weight 
(kg/vine) 

Yield 
(kg/vine) 

Berry 
diameter (mm) 

Berry  
weight (g) 

Soluble solids 
(° Brix) 

Own roots 

Saint George 

Richter 99 

Richter 110 

SO4 

Freedom 

Couderc 1613 

Paulsen 1103 

Harmony 

Ruggeri 140 

Salt Creek 

0.46 f 

1.40 e f 

2.71 d e f 

3.37 d e f 

3.37 d e f 

3.92 c d e f 

4.98 b c d e 

5.52 a b c d 

7.43 a b c 

8.03 a b 

9.07 a 

10.1 d e 

11.7 d 

19.7 c 

23.9 b 

23.3 b 

23.5 b 

22.7 d c 

21.3 b c 

24.4 b 

26.9 a b 

28.6 a 

18.7 c 

18.9 c 

19.9 a b c 

19.9 a b c 

20.9 a b c 

20.9 a b c 

21.2 a b c 

19.7 b c 

22.0 a 

21.8 a b 

21.8 a b 

3.6 d 

3.4 d 

4.8 c d 

3.7 d 

4.2 b c d 

5.3 a 

5.0 a b 

4.0 c d 

5.0 a b 

5.5 a 

5.5 a 

15.2 d 

16.7 b c 

16.9 b c 

17.6 a b 

15.2 d 

16.1 c d 

15.8 c d 

16.8 b c 

18.6 a 

17.9 a b 

16.3 c d 

Means with the same letter in a column are not significantly different according to the Duncan multiple 
range test (P≤ 0.05) 
 

Significance of the Study and Conclusions 

It is evident from this study that the growth, yield and fruit quality parameters of Flame Seedless, measured 
15 years after plantation, vary with the rootstock used. Rootstocks Salt Creek, Ruggeri 140 and Harmony 
were found to be promising with respect to the induction of higher vegetative growth, yield and fruit quality 
compared to own rooted vines. The findings of this rootstock evaluation study on Flame Seedless grapes in 
the semiarid conditions of northern Chile are quite promising, because the use of rootstocks appears as a 
sustainable way to replace old vineyards whose vigour and yield have been reduced drastically. 
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Background and Aims 

 To study the effects of salt stress on some elements (Na, Cl, Ca and K) in the leaf, and the effects of 
simultaneous foliar application with three anti-stress elements (Si, K and Zn) in adusting of these elements 
and alleviating saline effects, rooted seedling of two grapevine cultivars included: Rasha (salt-tolerant 
cultivar) and Bidaneh ghermez (salt-semi sensitive cultivar) were subjected to different NaCl concentrations 
( 0, 50 and 100 mM) and foliar application of potassium silicate (0, 150 and 300 mg/l) and zinc sulphate (0, 
2 and 4 g/l) in hydroponic culture. The experiment was conducted using a factorial based on complete 
randomized block design with three replications. The results indicated that by increasing salinity level, 
sodium and chlorine rate of leaves increased and calcium and potassium decreasd  in both cultivars. The 
increased rate of Sodium and Chlorine in Bidaneh ghermez was more than Rasha and the reduction rate of 
Calcium and Potassium in Rasha was less than Bidaneh ghermez. By increasing the level of foliar application, 
Sodium and chlorine rate decreased and Calcium and potassium increased in both cultivars. The most 
effective foliar application level was (potassium silicate 300 mg/l + zinc sulphate 4 g/l). 

Experimental Procedure and Main Results 

This expirment was done in Mahabad greenhouse complex, west Azarbaijan during 2014, and laboratory 
experiments done in horticulture groups of Urmia university. In this experiment one year  rooted cuttings 
of  two Iranian grapevines (Vitis vinifera L.) cultivars (Bidaneh ghermez and Rasha) were subjected to 
different NaCl concentrations (0, 50 and 100 mM) and foliar application of  potassium  silicate (0, 150 and 
300 mg/l) and zinc sulphate (0, 2 and 4 g/l) in hydroponic conditions. The experiment was conducted using 
a factorial based on complete randomized blocked. Leaf samples, after washing and drying in oven in 70 c˚, 
grinded and the extracts used for measuring all elements except chlorine.  
Variance analysis indicated that the effect of cultivar, salinity, foliar application on Na, K, Cl and Ca of leaves 
were significant (p <0.01)( table 1).  
Main results. The most amount of  leaf Na and Cl observed in Bidaneh ghermez under salinity level 100 mM 
with foliar application of  potassium silicate 0 mg/l+ zinc sulphate 0 g/l and the least amount respectively 
observed in Bidaneh ghermez and Rasha with  potassium silicate 300 mg/l+ zinc sulphate 2 g/l and 
potassium silicate 300 mg/l+ zinc sulphate 4 g/l. Increasing amount of Na and Cl with increasing saline 
intensity reported by Nuray et al (2010) in 2 cultivars of grapevine (muskule and soltania), Karimi et al (2013) 
in 4 cultivars of grapevine. In assessing effect of foliar application, in both cultivar with increasing 
concentration of fertilizers, Na and Cl decreased and Ca and K of leaves were increased and the difference 
amoung F8  and  F9  with other levels of foliar application were higher. 

Significance of the Study and Conclusions 

Rasha in all foliar application levels, had fewer Na and Cl in leaves and the effect of foliar applications on 
increasing Ca and K of leaves were higher in Rasha (figure 1 and 2 ). 

The mechanisms of silicon caused plant to be tolerant against salinity include: prevention of mobility in Na+ 
ions (Liang et al., 2003), decreasing absorption of  Na+ and increasing absorption of  K+  ( Increasing ratio of 
K+/Na+ ) (Yeo et al., 1999). Zinc causes increasing in potassium absorption (Ronaghietal., 1998). One of the 
important role of zinc is, keeping high concentration of potassium in stomata guard cells (Sharma et al, 
1995).    
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Table 1. Variance analysis for concentration of leaf measured elements affected by cultivar, salinity and foliar 

application of potassium silicate and zinc sulphate 

 

S.O.V df % Na % Cl % Ca % K 
Block 2 0.00 ns 0.005 ns 0.002 ns 0.024ns 

Cultivar (A) 1 0.821** 8.625** 0.503 ** 2.506** 
Salinity (B) 2 1.823** 6.58** 9.183** 14.221** 

A×B 2 0.268** 3.236** 0.097** 1.236** 
Foliar application (C) 8 0.029** 0.441** 0.144** 0.201** 

A×C 8 0.001** 0.186** 0.002** 0.017** 
B × C 16 0.009 ** 0.126** 0.015** 0.029** 

A× B× C 16 0.001** 0.082** 0.002** 0.006ns 
Error 106 0.002 

 

0.004 

 

0.001 

 

0.004 

 
ns, *, **: non significant and significant at 5 and 1% level probability, respectively 

 

 

Figure 1. Mean comparison of cultivar and foliar application on leaf Na percent 

 

    Figure 2. Mean comparison of cultivar and foliar application on leaf Ca percent 
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Background and Aims  

In Central Greece, in particular in Larissa and Magnesia regions, table grape production consists a dynamic 
and upcoming cultivation of the agriculture sector. ‘Muscat Hamburg’ is one of the most popular cultivar of 
this area, which is characterized by hot and dry vintages, typical of the Mediterranean climate. Under these 
conditions, berry color is not always respond to the fruit market requirements.   

Over time, different management practices (e.g. cluster thinning, early defoliation, girdling, use of plant 
growth regulators) have been proposed in order to improve phenolic maturity (3, 7) in table grapes (1, 2, 4, 
5) in Mediterranean climates (6). Τhe aim of this study was to assess the effect of a specific inactivated dry 
yeast application on the yield components and grape quality of Muscat Hamburg grapes produced in the N. 
Achialos viticultural area, Central east region of Greece.  

Experimental Procedure and Main Results 

The study was carried out in 2016 in a commercial table grape vineyard near N. Agxialos (Volos, central 
Greece, elevation 200 m a.s.l., sandy clay soil type).  

The vineyard was a 5-year-old planting of Vitis vinifera L. cv. Muscat Hamburg (onto 110R rootstock) 
trellised to a vertically shoot-positioned (VSP), trained to a bilateral spur-pruned cordon with a bud-load of 
about 10 nodes per meter of row length. The vines were spaced 1.0 m within rows and 2.80 m between 
rows. The vineyard was drip irrigated, while pest management and canopy management (basal leaf 
removal, shoot thinning and hedging) were run according to local standard practices. The bunch number 
per vine was adjusted at about 38-40 bunches. 

Six adjacent rows were selected to build a complete randomized-block design with each row as a block. 
Within each row, five uniform vines were tagged and randomly assigned in pairs to a spray treatment with 
a specific inactivated yeast derivatives (IYT, LalVigneTM® MATURE, with the patent pending application 
technology of Lallemand, 100% natural formulation) or unsprayed (C = control vines).  

The leaf spray is an inactivated wine yeast (Saccharomyces cerevisiae) derivatives, non-pathogenic, non-
hazardous, food grade and non-GMO. IYT was prepared following the manufacturer’s instructions at a 
concentration of 1kg/ha without using an adjuvant and sprayed to the entire canopy using a motorized 
backpack sprayer. The entire canopy of all IYT vines were sprayed at veraison with IYT solution. The 
treatment was repeated at the same concentration 10 days later.  

The results showed that there was no effect of IYT on yield, bunch weight, berry weight and bunch 
compactness, whereas relative grape skin mass was increased on IYT vines. At harvest, TSS and pH were 
similar in both treatments while treated vines showed higher total acidity, phenolic maturity and 
concentration in accordance with the results of Villangó et al. (8). 

In regard to the colour, all components of the colour were affected by IYT. The lightness (L*), the chroma 
(C) and the values of the hue angle (h°) of the surface of the berries increased in control, while the higher 
value of CIRG was observed in treated berries (lower units of color space and higher CIRG index compared 
with control). 

Significance of the Study and Conclusions 

Our results indicate that in the Mediterranean vineyard regions, often characterized by dry and hot 
vintages, the foliar spray treatment with the specific inactivated dry yeast can be an easier alternative to 
other traditional management techniques (e.g. cluster thinning, early defoliation, girdling) for improving 
phenolic maturity in grapes. 
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Background and Aims 

In all table grape areas of South Africa, inadequate colour development is often a problem with red 
cultivars.  In the past 3 seasons, the occurrence of green berries in Crimson Seedless bunches increased.  
Close to harvest of bunches, some berries are green and hard, with the number ranging from 1 to 50+ 
berries/bunch.  Berries of bunches differ in development stage; the number of green berries differs 
between vineyard blocks and bunches.  Sometimes green berries occur more at outside rows of blocks.  
Earlier work with ethephon and s-abscisic acid (s-ABA) showed that two consecutive treatments of 800 ppm 
ethephon, 200 ppm s-ABA, 100 ppm ethephon+200 ppm s-ABA and 200 ppm ethephon+200 ppm s-ABA 
accelerated grape colour development and consequently the minimum colour development for harvesting 
was obtained earlier. Three consecutive treatments resulted in an even more accelerated grape colour 
development and advancement of harvesting date.  S-ABA and ethephon plus s-ABA treatments enhanced 
the anthocyanin content of the grape skin.  The anthocyanin content of the grapes of the 3x 200 ppm s-
ABA, 3x 100 ppm ethephon+200 ppm s-ABA and 3x 200 ppm ethephon+200 ppm s-ABA treatments were 
significantly the highest (1).   
The purpose of the trial was to identify treatments that reduce occurrence of green berries, reduce 
application cost (product cost), reduce residue levels of ethephon and result in even colour (complete 
harvest soonest).  The use of ethephon in combination with s-ABA for improvement of colour and 
decreasing the occurrence of green berries of Crimson Seedless was investigated.  

Experimental Procedure and Main Results 

This study was conducted on mature ‘Crimson Seedless’ with Ramsey as rootstock, in a commercial block 
on the Hex River Valley experiment farm in the Hex River Valley.  In 2015/16, eight treatments of ethephon 
and s-ABA, in combination with two application methods (Table 1) were applied three times, weekly apart.  
 
Table 1. Treatments (ppm) applied to Crimson Seedless at Hex River Valley experiment farm in the Hex River 
Valley region in 2015/16 

Treatment 
No 

1st application 2nd application 3rd application Total of product Application 
method 06-Jan 13-Jan 20-Jan 

s-ABA Eth s-ABA Eth s-ABA Eth s-ABA Eth  

T1 0 0 0 0 0 0 0 0 Control 
T2 200 200 200 200 200 200 600 600 Dipped 
T3 0 200 200 200 200 200 400 600 Dipped 
T4 0 200 200 200 200 0 400 400 Dipped 
T5 200 0 200 0 200 0 600 0 Dipped 
T6 200 200 200 200 200 200 600 600 Sprayed 
T7 0 200 200 200 200 200 400 600 Sprayed 
T8 0 200 200 200 200 0 400 400 Sprayed 

Total application volume-1200 L/ha, Eth=Ethephon 
 
The first harvest occurred after the soluble solids reached 18°Brix and at least one of the treatments had 
well-coloured grapes.  There were four harvest dates (19/2, 3/3, 6&7/4 - culled grapes/insufficient colour).  
At the first harvest date a sample of 100 berries each per treatment was sampled randomly and was used 
for determining berry size, total soluble solids, titratable acidity and pH.  The bunches at each harvest date 
were subjected to sensory colour evaluation.  Samples for ethephon residues were taken prior to harvest 
and analysed by a commercial analytical laboratory.  Of each replicate, from the best treatments and control 
(T1, T2, T5 and T6), one 4.5 kg carton was packed according to export guidelines and stored for 4 weeks at 
–0.5°C and 1 week at 10°C.  After cold storage, grapes were evaluated for loose berries, split berries, decay, 
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SO2 damage and intact berry firmness.  The trial was a randomised block design, replicated with three 

blocks.  Analyses of variance was performed on the data, using Genstat 17 Edition program (2). 

The most even colour (completed harvest soonest - grapes harvested at the first picking date - more than 
71%,  as well as the first plus second picking dates – more than 92%) was obtained with treatments T2, T3 
and T5, while T3 also reduced product cost (Table2).  The least number of green berries was obtained with 
T2 and T5 (Table 2).  Reduced ethephon residue levels were obtained with T4 and T8 - (dip and spray 
respectively) and T5 (dip only, no spray treatment applied).       
The use of a combination of ethephon and s-ABA (dip and spray) as well as s-ABA (dip) alone did not have 
a significantly negative effect on grape quality after cold storage.  Berry firmness with T2 and T5 were 
significantly less firm than the control (data not shown).    
 
Table 2.  Effect of different ethephon and s-ABA treatment combinations and application methods on % 
grapes harvested at different harvest times, % green berries at 1st harvest and ethephon residue levels of 
Crimson Seedless at Hex River Valley experiment farm in the Hex River Valley (2015/16). 

Treatment 
No 

% Grapes harvested % of green 
berries* 

Ethephon 
residue levels 

(mg.kg-1) 
1st harvest 2nd harvest 3rd harvest 4th harvest 

T1 21.39 c 36.30 a 34.81  a 7.48  a 21.8  0 
T2 74.64 a 19.70 a 4.57  b 1.08  b 1.4  0.695 
T3 72.07 a 20.10 a 7.71  b 0.10  b 9.5  0.668 
T4 47.07 b 40.30 a 12.36  b 0.22  b 5.8  0.406 
T5 71.53 a 22.60 a 3.61  b 2.21  b 0.8  0.042 
T6 53.34 ab 31.80 a 13.10  b 1.81  b 14.6  0.672 
T7 45.42 b 31.30 a 20.39  b 2.90  b 11.6  0.855 
T8 37.92 c 42.30 a 17.34  b 2.41  b 8.9  0.274 

Means 52.9  30.60  14.2  2.27     
Values with the same letter in each column do not differ significantly at 5% significance level. 

*Berries  < 10°Brix (from 5 bunches of 1 replicate) 

Significance of the study and Conclusions 

Overall better results were obtained with dipping of bunches compared to spray treatments, except for T4 
(dipped) and T8 (sprayed), where there were no significant differences (data not shown). Dipping of 
bunches is labour intensive and therefore dipping to improve colour and reduce the occurrence of green 
berries is recommended only for problem blocks or rows.   
To verify repeatability of the results, the same treatments were repeated in 2016/17 and an additional 
treatment (spray treatment with s-ABA only) was included (results not yet available).   
Evaluation of T5 on early ripening cultivars is recommended because it may be valuable for use on these 
cultivars where there is a risk of exceeding ethephon maximum residue levels.   
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Background and Aims 

In recent years, various types of multi-scale packaging material have been incorporated into the postharvest 
handling process of table grapes. The multi-scale packaging will traditionally include a container, for which 
cartons are standardly used, a carton liner, sulphur dioxide (SO2) generating pad, and pouches to hold berry 
bunches (5, 6). Both liner perforation and punnet type has become a serious consideration amongst 
growers, as it has been shown to adversely affect postharvest fruit quality (5). Extensive research has been 
done in regards to forced air cooling (1, 3, 4), but airflow or gas flow is often hampered during cooling by 
the type of packaging incorporated, which in turn then influences fruit quality and decay development (2, 
7, 8). To understand how multi-scale packaging influences cooling and SO2 exposure has become a key 
research topic (5). This study, therefore, aimed to elucidate the effects of different carton liners with 
different perforation sizes and generating pad placement inside the carton could have on the performance 
of SO2 generating pads. It aimed to use this information in a standard recommendation of which packaging 
should be used in conjunction with the SO2 generating pads and which manner they should be combined. 

Experimental Procedure and Main Results 

As a starting point, the efficacy of SO2 generating pads in suppressing decay development was re-confirmed 
using novel molecular-based diagnostics. The level of Botrytis cinerea inoculum, based on DNA levels, at 
various stages before and after storage was determined through quantitative real-time PCR. A The 
measurable amount of B. cinerea DNA was found to drop in the SO2 treated boxes during cold storage when 
compared to the untreated control samples (Figure 1).  

 

Figure 1 - Relative DNA levels measure for Uvasys treated samples artificially inoculated with Botrytis cinerea (UV+Bot), 
Uvasys treated samples with a natural inoculum (UV-Bot), Untreated control samples artificially inoculated (UTC+Bot) and 
untreated control samples with a natural inoculum (UTC-Bot).  

 

Once the use for the sheet was justified, an inquiry was made into whether the use of a cardboard box 
during cold storage could have an influence. To confirm that no SO2 was being absorbed by the box, 
Scanning Electron Microscopy (SEM) was employed. Samples were loaded onto a Zeiss MERLIN Field 
Emission Scanning Electron Microscope. Detector and Zeiss Smart SEM Software was used to generate BSD 
images, providing a quantitative representative of sample composition (Figure 2). In combination with 
Quantitative Elemental Analysis, no specific trend or interaction could be identified between the Sulphur 
dioxide measured and the boxes. 

To investigate the influence the carton liner plays in association with the with a SO2 generating pad on grape 
quality and decay control, a study was designed where 4 different liners were tested, each with a unique 
perforation profile, in combination with SO2 generating pads. Grapes (cv “Alphonse Lavalée”) were assessed 
for the percentage of decay on total grapes, sulphur dioxide damage and overall fruit quality to determine 
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which of the carton liners is the most effective in cooperation with the SO2 generating pad. The best decay 
inhibition could be observed when the pad was used in combination with a 4mm perforated carton liner, 
with no visual sulphur dioxide damage being present. It was observed that a MAM sheet was incorporated 
into the packaging an increased decay inhibition was found (Figure 3). A MAM sheets are standardly used 
to aid with moisture absorption, that has been shown to aid in preserving fruit quality.  

 

Figure 3 - The percentage decay inhibition of a SO2 generation pad when used in combination with different carton liners. 
The use of a 4mm liner, in combination with a MAM moisture absorption sheet was the most effective treatment for 
preventing decay development and maintaining fruit quality. 

Significance of the Study and Conclusions 

How table grape multi-packaging components affect the efficacy of SO2 generating pads was investigated. 
Although much research has been done on identifying the effect packaging has on airflow and cooling 
efficacy (5&6), how these components influence the fruit exposure to SO2 is a critical consideration for table 
grape growers. From the results reported above, it can be concluded that SO2 generating pads is effective 
in reducing the inoculum level of B. cinerea. Carton boxes do not influence the efficacy of the pads as it 
could be shown that no gas is taken up by the material. It could, however be concluded that a definite 
balance exists between enough air flow, Sulphur dioxide gas flow, the presence of free moisture and the 
type of multi-packaging used in postharvest handling, exists and could have a direct effect on fruit quality. 
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