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The STSM, from 1% of July to ' of August 2009, has been located at the site ®fbtbeberry
breeding programme in Germany, which is jointly hynthe New Zealand research institute, Plant
& Food Research, and a German blueberry & cranbemrsery, Wilhelm Dierking Beerenobst.
This nursery is very important in all the Europel @ime World: in fact the Dierkings are leader for
the propagation and the distribution of the mogtontant blueberry and cranberry varietes. For this
reason the breeders make them an allowance ofatleatpfor the propagation of the new varietes
and furthermore in this case the breeders (the Mewland research institut®lant & Food
Research work in collaboration with the nursery to find weselection and varietes for the
European trade.
These potential new cultivar must have both goasiroercial components like production, fruit
shape, firmness and colour, resistance to the rdabeases and both must be a source of
antioxidants compounds important for maintaining llaman health.
In fact blueberries (accinium L. sp.) are considered one of the best fresh fsotirces of
antioxidants, phenolic and anthocyanin content wedincreasing of their consumption has been
associated with reduced risk of stroke, early ntibytteom stroke, cardiovascular disease in women
and reduced risk of some types of cancer (Connal.,a2002).
In the nursery during the last 5-6 years has bdannpd a breeding programme based on 4X3
factorial crosses of different blueberry parentxeRts are commercial cultivar and they distinguish
themselves by harvest season, plant architectigeuwvand health, commercial production, fruit
components like colour, size, scar, firmness, delsblids content and in some case they also have
high antioxidant content.
In this breeding programme the parents are tetidfm = 4x = 48) lowbush\. angustifoliuniL.)
and highbush\{. corymbosuni..) genotypes and in particular four female (Harébpetite, Star,
Brigitta and Elisabeth) and three male (Sharpbligke e Reka) were been used for the 4 X 3

factorial crosses described in the table below.

Sharpblue| Duke Reka
Hortblue Petite | WE021 WEQ91| WE101

Star WEO025 WEQ36| WE045
Brigitta WEO029 WE041| WEQ052
Elizabeth WEO032 WE043| WEO049
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Hortblue Petite is the only ornamental cultivar wdgmall fruit but with high antioxidant and

anthocyanin content. The other cultivar are commakrarieties with medium weight fruit. Two

parentals are missing (Sharpblue and Star).

Parents Fruit shape| Harvest season Medium weight fruit (g)
Brigitta oblate mid 1,98
Elizabeth flat mid 1,88
Hortblue Petite | round early 0,83
Duke oblate early 2,23
Reka flat early 1,73
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HORTBLUE PETITE

BRIGITTA
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ELISABETH
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REKA

The progenies carried out from the crosses have imetotal 12 and they have been evaluated 10
seedlings per family throughout a phenotypic saadn the field (in the plant and fruit). Then in
the laboratory we evaluated productive charactesisif the selection and parents, qualitative (in
fresh fruits) and nutraceutical parameters (in Ibbwaes frozen fruit).

As explained in the working plan, during these tweeks spent in Germany, tiRtant & Food
Researchblueberry breeder Jessica Scalzo, Biant & Food ResearcHruit physiologist Jill
Stanley and | analized and studied the bluebefingisto assess heritability of antioxidant actyyit
phenolic and anthocyanin content in blueberry segslland to understand the processes involved
in a fruit breeding programme.

We worked both in the field and both in the laborat some of the data could be already taken in
Germany during the STSM because they have to leeftakn fresh fruit, some other data will be
carried out from frozen fruit that has been alreasgnt to SAPROV department laboratory at
Marche Polytechnic University of Ancona. The fimabkults will be analysed in conjunction with
thePlant & Food Researchcientists.

In the field we evaluated the seedlings throughanptypic selection: especially a breeder wants
plants with a good health (in this particular cagdents without rust that reduced the whole

production per plant), vigour, good habit that ngearplant with a balance between the production

5
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and the foliage, berries of easy harvest that meahsaving closed clusters with short pedicel
especially berries are of high dimension , gooddia that means a balance in sugar and acid
content, firm and colour of the berries. For eammify we tagged and harvested 10 seedlings with
almost all the features described above.

Then fruit were harvested during whole July 2008 ahleast 100 g of ripe berries were harvested
when 40% and 70% of the fruit on bushes were peit were placed in plastic punnets and held
in the shade at ambient temperature for up to 3.hou

First of all they were weighted (total weight aneédium berry weight, g). At least 20 g of berries
were frozen at -20°C and send to the laboratoArnicona to evaluate nutraceutical parameters.

The remaining part of fresh fruit were used to eatdd fruit parameters (at least 10 fruits per
selection or parents).

Only for the parents sample we evaluated also tiebke solids content expressed in °Brix
(through digital rifractometer) and the shelf andde life after 1 and 2 week of storage (measuring
the lack of weight at the end of the storage araduating the presence or none of anthracnose and
botrytis on the fruit).

To evaluate the components of berries quality wedus simple method employed also by other
researcher (C.E. Finn at al., 1992) on the fregitsfreach sample were rated on a 1 to 10 scale for
color, picking scar, firmness. It has been alsduatad the fruit shape looking at the longitudinal
section (elliptic, round, oblate or flat) and theif size (related to the berry weight, g).

In particular for each trait considered the sc@mes 1 = absent (poorest) 9 = extreme (best); 5 and
below is unsatisfactory; 6 = acceptable; 7= gooan@ 9 = superior.

For example for the colour the score 5 and belovoiisblack berries without bloom, instead the
score 8 and superior is for berries with high lesebloom: for fruit quality it is better the pres=

of bloom because it preserves fruit to became ddyleelps the manipulation of berries during the
storage and the packaging. Furthermore previousrteepuggest that the inheritance of fruit colour
varies, depending on whether crosses are intraterspecific, and inheritance of fruit colour in
lowbush blueberries has qualitative and quantgatimmponents (C.E. Finn at al., 1992).

For the picking scar the score 5 and below is fgramd large scar instead the score 8 and superior
is for small and dry scar: it is the second paramehportant for berry because if it is large and
deep it is an opening for insect and other micranigm and it facilitates also the loss of umidity.
general although little genetic variation for frigtar were observed in several studies certain
parents have been noted for producing progeniel sufperior scarVaccinium angustifolium
accessions had fruit scars of smaller depth anchetiexr that many/. corymbosuncultivars and

wild accessions (C.E. Finn at al., 1992).
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Finally for firmness the score 5 and below is foft $ruit and the score 8 and superior is for hard

fruit: the firmess is related with the grittinessdaso with the flavour. Also the firmness is an

interesting parameter: highbush and lowbush blusdseiare quite variable for firmness and in
general the fruit of/. angustifoliumended to be less firm than fruit \8f corymbosun(C.E. Finn at

al., 1992).

The frozen berries sent to the laboratory in Anceiiebe evaluated for nutraceutical parameters:
total antioxidant activity of fruit (mmoles TE or ferric reducing equivalents/ Q)
determined by ferric reducing antioxidant poweRAP (A. M. Connor et al., 2005), based
on protocol used by Scottish Crop Research InstifDieighton.et al, 2000) and adapted
from Benzie and Strain (1996);
total phenolic content of fruit (Slinkard et al., 1997; A. M. Connor et al., 20@&)sed on
Folin-Ciocalteu’s reagent method using a standanyec of gallic acid. The results are
calculated and reported as mg of gallic acid emjaivs per 100 g of fruit;
total anthocyanin content of fruit through pH-Differential Spectrophotometry Method
(Giusti et al., 1999). The total anthocyanin cohtisncalculated as cyanidin-3-glucoside
(%w/w of total anthocyanins in the sample).

These parameters will be tested on blueberrieaexill be preparing with the follow extraction

protocol developed by J. Scalzo et al (2004):
weight 20 g of berries to be used for the extragtio
the extraction takes place in a solution addetiédoerries in ratio of 1:5 (w/v). The solution
is prepared with ethanol (96%): water: glacial mcatid, 80:20:1,;
homogenize the mixturgy Ultraturrax T25 (Yanke-Kunkel) for 1 minute;
storage sample bottles for 48 hour at 4°C in thik;da
separate the solid phase from the liquid phaseshtriéugation at 2000g for 20 min;

recover and stock the supernatant in dark vialssamed in freeze at —20 °C.
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