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Abstract

The characteristics of the new nematode (Rol) aartl (2 1) the resistant to early and to medium
ripening potato variety Reet (Mats x Gitte) develdpat the JOogeva Plant Breeding Institute
(Jbgeva PBI) is discussed in this paper. The war&tet was included in the Estonian and
European Variety List in 2007.

The breeding goal was to obtain a variety, of motehhich meets the requirements of food markets
and processing factories. Reet passed the preliynarad final trials in 2000-2004 at the J6geva
PBI, where it was compared with the standard viaseBerber (early), Piret (medium) and Ants
(medium late). The tuber yield of Reet was equdinits and Berber but lower than Piret. The yield
of the marketable tubers of Reet was equal to #neety Berber in a dynamics trial performed at
different harvest times. Reet exceeded the stangareties by tuber weight, although the number
of tubers per plant was low. There was a low appear of black scurf, common scab and potato
virus infection on the plants of the new varietyh&d a relatively good resistance to late foliage
blight, exceeding all standard varieties. Theretbee new variety is suitable for organic farming.
Reet has good quality characteristics (shallow agggilar shape, no darkening).

The peeling test with an abrasive peeler showetiRleat had relatively small peeling remains,
approximately 100.0-150.0 g kgThe content of reducing sugars was low. This mailders
suitable for making chips and French fries.
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Introduction

Due to different conditions and requirements iniox#s locations, many potato varieties exist all
over the world. These varieties correspond withdifferent purposes for which the crop is grown,
with the different tastes and preferences of tteplgeand with the different environments in which
the crops are grown. Some varieties can be growmany places and have a wide range of
usability; others are meant for very specific pgm or for specific environmental conditions.
Apart from production capacity, an important vaietharacteristic is the resistance to pests and
diseases. Breeding work is constantly going oreteetbp new varieties, combining high yield and
other favourable characteristics with new or imgavesistance to all kinds of pathogens. Every
potato producer knows that locally bred varieties most suitable for local growing conditions.
The main goal of potato breeding at the J6geva iBRleveloping medium and medium late,
disease (especially late blight resistant), pedtmachanical damage resistant, high yielding and
quality table and industrial potato varieties. Mwlding capacity, agronomic characteristics, tuber
quality and disease resistance of new varietiesildhibe equal or better than these of foreign
varieties. Quality characteristics should corresptm contemporary requirements for table and
industrial varieties.

Materials and Methods

The new nematode and wart resistant early to megiotato variety Reet (breed J 649-94) was
developed at the J8geva PBI, Estonia. Reet wastedldrom the cross between the Estonian
variety Mats and the German nematode resistangtya@itte. This paper gives information about
the economical and biological characteristics &f tlew variety Reet in 2000-2004, when it was
tested in preliminary, final and dynamic trials. eTbfficial trials in Estonia and the technical
examination (DUS test) in Czech Republic were edrdut in 2005-2006.

Reet was compared with the standard varieties Befdaly Dutch variety), Piret (medium
Estonian variety) and Ants (medium late Estoniamety).
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Conventional breeding methods, crossing with d#férhybrid varieties or hybrids and repeated
selection of hybrid tuber generations were usdatéeding. The crossing and growing of seedlings
was carried out in the greenhouse and the nextrggoes were tested in the field. Experimental
fields of the Jdgeva PBI are located on sandy l@zaicaric Luvisol soil by FAO/UNESCO
classification. The fields were deeply shreddedtivaied and complete chlorine free mineral
fertilizer (containing 80 g KgN, 50 g kg' P and 190 g K§K) by 650 kg hd was used in the
spring. Chemical control of weeds was carried ath wixture of the herbicideSencorn(250 g ha

) andTitus (25 g hd). To avoid an early late blight infection of fajia and thus suffer a decrease
of yield, chemical control was done wikkidomil Gold MZ 682.5 kg h&). During the growth
period the plants were hilled up three times arrdolaged once. The preliminary, final and dynamic
trials were planted in 5 replications, designed andlysed by the NNA (Nearest Neighbour
Analysis) method using the AGROBASE 20 computerkpge. To assess the probability of
differences between traits, the least significaffetnces (LSks) were calculated. In this paper all
experimental data are presented as an average pééns 2000-2004.

The yield was weighed, the analysis of the yiefdcttire was carried out and the starch content
was estimated with Reimann scales (on the basgpefial weight). The yield structure contains
tubers per plant, tuber weight and damaged tubb&es dynamics of the tuber yield was determined
three times at intervals of 7 days. Each samplsisted of 10 plants harvested by hand from the
test plots. The planting material was pre-sprouted.

Phytophthora infestan®B (late blight) was visually estimated as a percemtaf the infected
foliage surface. The estimate of late blight wasied out three times and the first estimate was
based on the beginning of the infection. Resistancéuber diseases (tuber rots, black scurf,
common scab) was estimated on a 0-5 point scalgeatado viruses visually on a 0-9 point scale,
where 0 was the most resistant.

Cooking estimats of the cooking and other qualijts tests were carried out by the workers of the
potato breeding section of the J8geva PBI in autamuh spring (Tsahkna, 2094 The taste was
estimated on a 9-point scale where 9 was - exdelled 1 - unsuitable, with strong flavour.
Mealiness was estimated on a 5-point scale, wharaslwatery, mellow and moist, 5 dry and very
mealy. Disintegration (destruction or disintegratauring boiling) was also estimated on a 5-point
scale, where 1- stood for tuber that remained whald 5 for a tuber that had disintrigated into
pieces . Enzymatic darkening as well as after capkiarkening was estimated after 1,5 and 24
hours on a 9-point scale, where 1 showed no dargeand 9 a strong darkening of the tuber
(Tsahkna, 2000). Two methods for making an estim@atehe suitability of potato varieties for
chips have been used: the colour test after frifiegtuber slices (1-9 points, where 8 and 9 points
are preferred) and the determination of the coreéméducing sugars by the colorimetric method.
Varieties with high (200-220 g Ky dry matter and low (2.0-2.5 g kgn raw mass) reducing
sugars content are preferred for chips. The slitabor chips was estimated both in autumn and
spring. In order to estimate chip quality in theirsg, the samples were kept for 4 weeks in +10°C
temperature (Tsahkna, 1995).

For the peeling test five tubers were peeled withabrasive peeler. The tubers were weighed
before and after the peeling and the peeling resnaare calculated (Tsahkna, 2604

Results and Discussion

The morphological description of the variety Rest given in accordance with UPOV

characteristics. Plant height is medium to tall gnowth habit erect. The leaf is small, with a
medium intensity of green colour. The thicknesgh&f main stem is medium to thick and with
medium extension of antocyanin coloration. The #ovecorolla is small, blue-violet and the

intensity of the antocyanin coloration of the ins&fe is medium to strong. Lightsprout is medium,
spherical and blue-violet. The skin colour of tuieyellow, the colour of the flesh is yellow and

the depth of the eyes is shallow.

The most important yield characteristics (yieldtalbers, number of tubers per plant, weight of
tuber, damaged tubers) and starch content of neat@wariety Reet are compared with the
standard varieties (Berber, Piret and Ants) andeied in Table 1.

Table 1.Yield characteristics of the potato variety ReghatJ6geva PBI in 2000—-2004
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Character Unit LSp! Ants Piret Berber Reet
Tuber yield t ha 3.4 37.8 41.6 34.2 36.6
Tubers per plant number 1.4 9.0 8.9 8.5 6.9
Tuber weight G 10.0 75.0 84.0 74.0 100.0
Starch content g kg 7.0 141.0 155.0 118.0 159.0
Damaged tubers gKkg 6.0 26.0 25.0 20.0 38.0

. SDys — least significant differences at P = 0.05

The results of the dynamic trials demonstratedetdiness of the variety Reet. The marketable
yield of tubers harvested at three different tingseshown in Figure 1.

Disease resistance to the most important disekes(ight, tuber rots, black scurf, common scab,
potato viruses X-Y-PRLV-M) of the new variety isvgn in Table 2. The early variety Berber is

very susceptible to foliage late blighPHytopthora infestance)Ants and Piret are moderately

resistant to late blight.

t hat M Yield of 1st harvest O Marketable yield of 1st harvest
[MYield of 2nd harvest A Marketable yield of 2nd harvest
35 OYield of 3rd harvest B Marketable yield of 3rd harvest

TIhTO,O_|

% I 7

Ants Piret Berber Reet

LSDgsof tuber yield of 1st harvesB,4 t hd; LSDys0f tuber yield of 2nd harves®,6 t hd; LSDysof tuber
yield of 3rd harvest2,9 t ha.

LSDysof marketable tuber yield of 1st harve8t1 t ha; LSDosof marketable tuber yield of 2nd harve&t6
t ha'; LSDysof marketable tuber yield of 3rd harvedt9 t h&.

Figure 1. Yield of tubers and the marketable yidlthe variety Reet in the dynamic trial at the
Jogeva PBI in 2000-2004

The cooking quality traits and the peeling quanbityReet are very important because it was bred
as a table and industrial variety. Table 3 prestidsdata of taste, mealiness, disintegration,
darkening, chips colour and the content of redusungar of Reet compared with standard varieties.
The results of peeling quantity of some listed etées tested in 2005-2006 are compared in Figure
2. The vegetation period of the pre-sprouted wafeet is 90-100 days. The initial development is
medium rapid in Estonian climatic conditions.

Yield characteristic. The tuber yield of Reet (36.0a') was equal to Ants and Berber but
significantly lower 5.0 t hathan that of Piret (LSR3.4 t hd'). The tuber weight and the number
of tubers per plant are closely related. All staddearieties exceeded the new variety Reet by
number of tubers per plant, but the average tuleégiw of Reet was the biggest (100 g) compared
with other varieties. The largest tubers of Reedéel to be damaged more during the harvest
(Table 1).
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Table 2. Disease resistance of the potato variegt Bt the J6geva PBI in 2000-2004

Character Unit Ants Piret Berber Reet
Late blight: # estimation % 4.5 3.1 54.1 2.0
2" estimation % 34.1 23.0 82.8 18.0
3 estimation % 60.6 54.7 100.0 451
Tuber rots g kg 0.6 0.5 1.0 1.1
Black scurf 0-5 points 0.4 1.0 0.8 0.4
Common scab 0-5 poirits 0.4 0.4 1.0 0.6
Potato viruses X-Y-PRLV-M 0-9 poirfts ~ 3-1-0-0 3-0-1-1 9-5-7-2 4-0-0-3

Z — percentage of infected foliage surface
® _ tuber disease resistance 0-5 points (O—resjistant
“ _ plants infected by potato viruses X-Y-PRLV-Msicale 0-9 (0—not infected)

g kg-1

220

200 1

180 1

160 +

140 +
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LSDys—15 g kg
Figure 2. Peeling remains of some varieties irBstonian Variety List tested at the J6geva PBI in
2005-2006,

The content of dry matter, including starch conteninfluenced by the variety, the physiological
age of tuber at harvesting, the intensity of lighe water supply in the soil, soil conditions, etc
(van der Zaag, 1992; Tsahkna, Tahtjarv, 2007). As\gerage for the years 2000-2004 the starch
content of the variety Reet was equal to the wariitet, but higher than that of the varieties
Berber and Ants.

The dynamics of potato yield formation is signifidg influenced by weather conditions.
Therefore the average of 5 experimental years givesbjective view of the yield formation and
earliness of the new variety (Figure 1). The eardyiety Berber exceeded the variety Reet
significantly by tuber yield in all threlearvests in the dynamic trials but in terms of retakle
tuber yield the numbers were not significant. Byrketable tuber yield Reet exceeded the variety
Ants in all harvests respectively 5.2, 4.9 andt4a’ and the variety Piret in thé"Barvest. From
these results we have concluded that because bigher total tuber yield for the variety Reet we
can also get higher marketable tuber yield comptredriety Berber.

Disease resistance. Reet is a nematode (Rol) andvad) resistant variety. The importance of
resistance breeding has not changed but the inmmartaf external and internal tuber quality is
becoming more and more important. External tubsordiers, like coverage with common scab
(Streptomyces scabiddaksman et Henrici) and black scRhizoctonia solanKiihn) reduces
their marketability. According to the trial dataepented in Table 2 the appearance of black scurf
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and common scab in the variety Reet was low, ase e amount of plants infected by potato
viruses. The X-virus was the most destructive anptgto viruses (4 points).

Different strategies have been used at the JogBVaoFbreed late blight resistant varieties. Two
different resistance forms to late blight existpatato plants. Major genes give full protection
against the different physiological racesRtfytophthora infestandut from the emergence of new
races resistance is lost. Increases in pathotypaplexity and diversity create additional
difficulties in potato breeding for late blight retance. Only varieties with a high level of field
resistance are able to resist severe late bliglespcs. New sources of disease resistance were
used to create more resistant varieties (KoppedhHiza, 2003). The variety Reet exceeded the
standard variety Berber its low first infection @aand the slower speed of foliage late blight
infection in all 3 estimates (Table 2). Comparedtemdard varieties the new variety had a higher
resistance to foliage late blight. This is a vanportant trait of the variety that may increasestub
yield.

Cooking quality. The taste of potato is not a viemportant trait in the breeding programme at the
moment, but since our consumers use the potatdaddeapotato we will still estimate this feature.
In addition to taste disintegration, mealinessraf@oking the darkening of cooked potatoes and
enzymatic darkening are the most important traitdetermine cooking quality. Reet has been bred
as an industrial variety but its cooking qualitgakhows that it is suitable as a table potatolérab
3). The taste of Reet is considered not as goatamsiard varieties. Disintegration is also low and
mealiness is at the same level as the variety Amtat the new variety can be used for salads and
as a table (cooking type AB). The high contenthibrogenic acid is one of the main reasons for
the darkening of raw potato tubers and is cousethlyndy genotype, but also by weather
conditions (drought, water stress). The trails dts shown that a low content of chlorogenic acid
in the varieties correlats with low after cookingof-enzymatic) darkening (Koppel, Tsahkna,
2003). Table 3 shows that enzymatic darkening atReabsent or is minimal and after cooking
darkening is also less compared with the standarties. It is very important in industrial use.
The contents of dry matter and reducing sugarsilacevery important traits for industrial use. The
results of the trials show that the variety Reet &adow content of reducing sugars in autumn and a
slightly higher content in the spring resultinglight yellow (8 points) even coloured. The results
have proved that the suitability of potato genosypar making chips can be estimated a visual
color test after frying.

Table 3.Cooking quality of the potato variety Reet at thgelva PBI in 2000—2004

Character Unit Ants Piret Berber Reet
Taste 1-9 points 7.3 7.5 6.9 6.2
Mealiness 1-5 poinfs 2.5 2.8 1.6 2.3
Disintegration 1-5 poinfs 1.1 1.6 1.0 1.0
Darkening:  after cooking 1-9 points 1.6 1.2 1.3 1.3
Enzymatic 1-9 points 4.0 1.2 1.7 1.7
Chips colour: in autumn 1-9 points 7.6 8.0 6.5 8.0
in spring 1-9 points 5.5 7.3 5.0 8.0
Content of reducing sugars: in autumn d kg 25 2.0 5.0 2.0
in spring g kg* 6.0 2.5 10.0 3.2

! _ 9-the excellent taste or max darkening or prefechips colour; — 5-max mealiness or crumbliness

As the suitability of the tubers for mechanicalg@ssing cannot be estimated solely on the basis of
the external quality traits of tuber, peeling tesith an abrasive peeler were carried out. The
results of the peeling remains of the tested vasgeaif the Estonian Variety List are given in Figur

2. The variety Reet had no significant differentepeeling remains compared with the varieties
Milva and Anti. The varieties Ditta, Victoria andofitane had less peeling remains. Had
significantly more peeling remains the varietiesaBso, Folva, Piret, Arielle, Asterix, Fresco and
Agria.
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Conclusions

The nematode (Rol) and wart (D 1) resistant earimedium ripening potato variety Reet (breed J
649-94) has been developed at the J6geva PBI ahdlad in the Estonian and European Variety
List in 2007. Reet is a selection from the crodsvben Mats and GitteN.

The tubers of the new variety have regular shapalav depth eyes, yellow skin and flesh colour
and a blue-violet flower corolla. Reet has mediubrer size and a high marketable tuber yield. The
number of tubers per plant is medium but the awetaper weight is large. The new variety is
relatively resistant to potato virus diseases,afy@i late blight, black scurf and common scab.
Because the foliage late blight infecting startsnsr and spreads less the new variety is suitable
for use in organic farming.

The new variety is free from darkening after cogkand enzymatic discoloration, it has a low
content of reducing sugars and rather small pealamgains. Reet can be used as a table and
industrial potato, including making chips and Fiefrges.
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JAUNA KARTUPE LU SKIRNE ‘REET’

Tsahkna A., Tahtjarv, T.

Rakst izklasfits jaunas, pret nematodi (Rol) udziv(D 1) iztuiigas, agrasidz vicgji agras,
Jegevas selekcijas instii (JO6geva PBI) izaudtas kartupki irnes ‘Reet’ (‘Mats x ‘Gitte’)
raksturojums. Hrne ‘Reet’ 2007. gaal ieklauta lgaunijas un Eiropas AuglkiGu Katalog.
Selekcijas rerkis bija izveidot Eirnes, kas atbilst gtikas tirgus un grstrades unémumu
pragbam. irnei ‘Reet’ 2000. — 2004. veikta ieprieg&s un gala frbaudes Jogeva PBI, sd#inot
ar standart§rném ‘Berber’ (agra), Piret (vigli agra) un Ants (vidji véla). Kartupéu bumbdu
raza girnei ‘Reet’ bija idz\ertiga &irnu ‘Ants’ un ‘Berber’ razai, bet zefka ka &irnei ‘Piret’.
Dinamikas izmginajumos daidos raZas akSanas termios bumbilu pre&u produkcijas raza
&irnei ‘Reet’ bija vierada ar girnes ‘Berber’ razu. Kartupe bumbda svara zia irne ‘Reet’
parsgja standartrnes, lai gan bumlu skaits viea ces bija zems. $irnes augiem bijéoti maz
melra kraupja, parastkraupja un wusslimbu infekcijas paunju. Tai bija relawi laba iztutba
pret lakstu puvi uz lggm, parsniedzot visu standaki$nu iztufibu. Tatad jaura &irne ir piengrota
biologiskajai lauksaimniabai. Sirnei ‘Reet’ ir labas kvalitavas ipagbas (seklas acis, idzinata
forma, netumsSojas). MizoSanas testa ar aboamizogju laika konstatts, ka &irnes bumbliem ir
relaivi maz mizo$anas atlieku, apram 100.0-150.0 g ki Redugjo3o cukuru saturs bija zems.
Tas liecina par piednotibu ¢ipsu un ff gatavoSanai.
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