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Selekcija ir séklininkyste
Selection and Seed Growing
Cenexyust u cemeHo800CmeEo

Potato breeding for nematode and disease resistance
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titute of Agriculture since 1958. The key objective of potato breeding is to
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and major potato diseases. As a result of the breeding work seven potato cul-
tivars of different maturity have been selected. Based on the high disease and
pest resistance records, the cultivars and promising hybrids from this breeding
program have been recommended for cultivation on ecological farms.
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INTRODUCTION

In Lithuania potatoes are one of the staple food crops.
They have been very popular since olden times. Per
capita potato production over the last years has reached
up to 500 kg annually. Average potato yields in the
past years were low in the country because of bad soil
management, late fungicide applications and low quali-
ty potato seed [5, 7, 11].

Breeding is one of the main ways to produce stable
potato cultivars with good resistance to unfavourable
climate conditions, fungal and bacterial diseases, virus
infection and pests [1, 2, 6]. Cultivation of high quality
seed potato, stable cultivars, timely applications of fun-
gicides provide a possibility of achieving good results.
Theoretically, there are ways to increase potato yields
up to 80 tons per hectare. Such yields were obtained in
a potato breeding field without any special fertilization
[4].

Breeding of new potato cultivars is time-consuming
and expensive work. But if a stable cultivar is created,
it covers many years’ expenses [3]. The main targets in
the potato breeding program were resistance to potato
cyst nematodes, immunity to wart disease, good far-
ming and marketing characteristics of the new hybrid
clones [10, 12]. Genetic methods were also employed
in the breeding of the new cultivars to achieve higher
frost and disease resistance [8].

MATERIALS AND METHODS

The potato breeding work was performed at the Voké
Branch of the Lithuanian Institute of Agriculture with
the potato collection including cultivars and clones from
the Russian Plant Institute of Saint Petersburg, modern
cultivars from private companies and other world collec-
tions. During the twelve experimental years, over 300.000
hybrids were tested in the trial fields. All seed-lings we-
re grown on a sod podzolic sandy loam soil in the crop
rotation field. The potato trial was fertilized with organic
manure and mineral fertilizers (N, P, K, ). For crossings,
tubers of parent plants were planted in a greenhouse in
the peat and organic manure mixture on the bricks. Af-
ter crossings potato plants produced berries. They were
collected and seeds were selected. The following year
potato seeds were planted in a growth chamber with a
controlled climate and photoperiod. After a month the
plants were transferred to the greenhouse and planted in
the peat pots. When the danger of spring frosts had
passed, the plantlets were trans-planted in the potato bre-
eding field. Each plantlet was inspected during the first
vegetation period. The main quality indicators were es-
timated: foliage growth and development habit, resistan-
ce to bacterial and fungal diseases, number, uniformity
and shape of tubers. In the second and subsequent years
potato hybrids were grown in the trial plots. They were
planted by hand in rows. All plots were fully randomi-
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zed and replicated four times. Plot size differed between
years, but the feeding area per plant was always the
same (0.7 m x 0.35 m). During the first three years after
crossing potatoes were harvested by hand, in later trials
by a potato digging machine. Tubers were stored in the
potato storage during the winter season.

One of the main potato breeding factors is the yiel-
ding capacity of a new cultivar. Potato yield was deter-
mined using scales Hana Giant KV-200, dry matter con-
tent by modified scales Kern EW 600-2M. Disease eva-
luation was performed using certified methodology. Im-
munity to potato wart disease and resistance to cyst
nematodes tests were performed at the Plant Protection
Institute of Belarus. Virus tests were performed by an
electronic microscope at the Institute of Botany.

RESULTS AND DISCUSSIONS

Potato breeding was started at the Voké Branch of the
Lithuania Institute of Agriculture in 1958. Research on
the new potato cultivars’ resistance to diseases and pests
has been performed since 1965. Since 1990 there have
been tested 226,300 potato seedlings in the first year
after crossing. The breeding lines characterised by the
best shape, yield, tuber size and good resistance to po-
tato blight and other fungal diseases were selected for
the second year potato seedlings. Only 54,724 plantlets
(24%) were left from the first year seedlings. All plant-
lets from the second year trial were tested at the Insti-
tute of Plant Protection of Belarus. The plantlets that
exhibited resistance to potato cyst nematode (Globodera
rostochiensis R ) and immunity to potato wart disease
(Synchytrium endobioticum) were selected for further tri-
als. After the second year of trials and tests, there were
left only 589 promising seedlings, or only 1% of the
second year seedlings. The seedlings were tested in the
control trials (third year hybrids). From this trial field
there were selected 223 clones (38% from the last year
trial) for promising variety trials for 1-2 years. After
that, there were tested 102 promising tubers (46% from
the promising variety trials) in the competitive trials for
2-3 years. During potato trials the main attention was
focused on the yield, tuber uniformity, size, and shape,
eye depth, resistance to the diseases such as common
scab (Streptomyces scabies), rthizoctonia (Rhizoctonia so-
lani), late blight (Phytophthora infestans), viruses, im-
munity to the wart disease (Synchytrium endobioticum),
and potato cyst nematode (Globodera rostochiensis) [3].

The most promising cross-breeds of the potato bree-
ding program resulted in the new potato cultivars of
different maturity groups: first early ‘Venta’, second early
‘Voké’, ‘Goda’ and ‘Vaiva’, maincrop ‘Nida’ and ‘Mir-
ta’ and late ‘Aistés’. Technical description characteristics
of the selected potato cultivars are presented in Table 1.

The potato cultivars ‘Voké’, ‘Aistés’, ‘Nida’, ‘Mir-
ta’, “Venta’, ‘Vaiva’ and ‘Goda’ were developed at the
Voké Branch of the Lithuanian Institute of Agriculture
[9]. The mean quality data of these cultivars are pre-

sented in the Table 2. The last five years of testing in
the competitive potato trials showed that the lowest tuber
yield (27.9 tones per hectare) was produced by the culti-
var ‘Venta’, whereas longer maturity potato cultivars
‘Goda’, ‘Nida’, ‘Mirta’ produced over 30 tones per
hectare. The highest mean potato yield was recorded
when growing potato cultivar ‘Goda’ in the Lithuanian
potato breeding program. It produced a yield of 35.2
tones per hectare of seed potatoes. Potato quality data
suggest that starch content depended on the cultivar’s
genetic pedigree and growing purpose. The highest
starch content (over 20%) was identified in the potato
cultivar ‘Aistés’, whereas in the shorter maturity potato
cultivars the content of starch amounted to up to 18%.
The cultivars tested differed in the number of tubers
per plant. The potato cultivar ‘Goda’ produced over 16
tubers per plant. The cultivar was also characterised by
the greatest mean weight per tuber amounting to over
63 g. The tested cultivars exhibited good disease resis-
tance. The cultivars ‘Voké’, ‘Nida’ and ‘Aistés’ were
found to be more susceptible to common scab. Over
60% of the potato tubers of these cultivars had com-
mon scab injuries. The tubers of the cultivar ‘Mirta’
exhibited the lowest resistance to late blight. All culti-
vars produced high quality table tuber yield not only
on large-scale potato production farms but also on smal-
ler plots and hobby growers’ gardens [10]. The signi-
ficance of the results of the Lithuanian potato breeding
program is high. One potato cultivar was selected from
about 200 hybrid crosses and 200 thousand of the first
year hybrid seedlings, whereas in the world practice
one potato cultivar is selected from one million seed-
lings [4].

All cultivars are immune to wart disease, which is
one of the main quarantine objects in Lithuania. The
potato cultivars ‘Goda’, ‘Mirta’, ‘Nida’, ‘Aistés’, ‘Vai-
va’ exhibited resistance to potato cyst nematode Globo-
dera rostochiensis R, pathotype. Wart disease and ne-
matode tests were performed at the Plant Protection
Institute of Belarus. The cultivars showed good field
resistance to the most widespread diseases black leg,
viruses, common scab, rhizoctonia and others. Their fo-
liage is fairly resistant and tubers have comparatively
good resistance to the late blight. Storage characteris-
tics under controlled conditions are good.

The main research objective of the Lithuanian pota-
to breeding program is to develop potato cultivars im-
mune to wart and resistant to nematodes using hybrid
cross and further selection methods. Resistance and im-
munity were in the progeny of parental material of the
new cultivars. Based on the high disease and pest re-
sistance records the Lithuanian potato cultivars are re-
commended for cultivation on ecological farms [12].

CONCLUSIONS

The potato cultivars ‘Venta’, ‘Voké’, ‘Vaiva’, ‘Goda’,
‘Nida’, ‘Mirta’, ‘Aistés’ have been developed at the
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Table 1. Technical description of the Lithuanian potato cultivars

Characteristics Vokeé Aistés Nida Mirta Venta Vaiva Goda
Parentage Majestic x | (Olympia x Amaryl x Fryla x Priekulu Hanibal x | Ausonia x
No. 323 Olev) x (Sagitta x No. 17/6 visagrie X Anosta Franzi
(Severnaja x Olev) Pirmiinés
Sagitta)
Agronomic — foliage characteristics
Early yield 8 3 6 6 9 7 8
Mature yield 8 8 9 9 8 6 9
Number of tubers 9 8 8 8 8 6 9
Foliage height 3 3 5 5 5 5 3
Foliage maturity 8 3 6 6 9 7 8
Foliage development 8 7 9 9 8 6 8
Drought resistance 7 1 8 9 8 7 7
Sprout colour 7 3 7 5 7 7 7
Flowers number/colour 3/2 71 72 3/1 3/3 4/2 72
Setting of berries 1 2 9 2 5 3 3
Tuber depth m m m m m m m
Tuber distribution CL CL CL CL CL CL CL
Stolon attachment L L L L L L L
Tuber characteristics
Skin colour 2 1 1 1 1 2 1
Flesh colour 4 3 1 4 3 5 4
Tuber shape 5 3 1 3 1 5 3
Shape, uniformity of shape 6 9 7 8 8 7 9
Tuber size 9 6 7 8 8 6 8
Uniformity of size 6 9 8 8 8 6 8
Eye depth 5 3 3 3 5 3 3
Internal bruising 8 8 8 8 8 8 8
Second growth 8 8 8 8 8 8 8
Skin texture Sm Sm N Sm Sm Sm Sm
Appearance 8 9 8 9 9 8 8
Pests and disease characteristics

Foliage blight 4 9 5 5 3 5 5
Tuber blight 8 8 8 8 8 8 8
Blackleg 8 8 8 8 8 8 8
Common scab 7 7 7 7 7 8 8
Viruses 8 8 8 8 8 8 8

Key: 0 — low (bad) — 9 — high (good); tuber depth: m — medium; tuber distribution: CL — clustered; stolon attachment: L —
loose; skin colour: 1 — yellow, 2 — red; flesh colour: 1 — white, 3-5 — yellow; tuber shape: 1 — round oval, 3 — flatly round,
5 — oblong; skin texture: Sm — smooth.

Table 2. Quality parameters of the Lithuanian potato cultivars in the competitive trials, 2000-2005

No.| Variety | Yield, | Starch, | Dry matter, Number of Mean weight| Susceptibility to | Tubers vulnerability to
t ha' % % tubers per plant | per tuber, g | common scab, % late blight, %
1.  Venta 27.9 15.0 20.2 11.9 55.7 25.2 0.3
2. Voke 334 16.8 20.5 15.6 45.4 67.3 0.3
3. Vaiva 304 17.3 21.4 12.6 432 0.5 0.2
4. Goda 352 17.0 21.0 16.3 63.1 20.8 0.2
5. Nida 25.1 16.1 232 9.3 71.3 62.0 0.3
6. Mirta 222 16.6 21.3 13.4 48.2 40.6 0.5
7.  Aistés 28.4 20.3 24.7 10.5 46.5 60.4 0.4
LSD,, 3.4 1.3 1.8 4.3 19.4 33.8 0.2
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Voké Branch of the Lithuanian Institute of Agriculture.
The cultivars produce high quality yield not only on
large scale potato production farms but also on small
garden plots.

All cultivars are immune to wart disease, which is
one of the main quarantine objects in Lithuania. The
potato cultivars ‘Goda’, ‘Mirta’, ‘Nida’, ‘Aistés’, ‘Vai-
va’ are resistant to potato cyst nematode Globodera
rostochiensis Ro, pathotype. All cultivars exhibit good
field resistance to the most widespread diseases black
leg, viruses, common scab, rhizoctonia and others. Their
foliage is fairly resistant and tubers exhibit higher re-
sistance to late blight. Storage characteristics under
controlled conditions are good. Due to the high disease
and pest resistance all Lithuanian potato cultivars are
well-suited for cultivation on ecological farms.
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NEMATODAMS IR LIGOMS ATSPARIU BULVIU
SELEKCIJA

Santrauka

Bulviy selekcija Lietuvos Zemdirbystés instituto Vokés filiale
vykdoma nuo 1958 m. iki §iol. Sio darbo rezultatas — sukur-
tos skirtingos vegetacijos bulviy veislés: “Venta’, ‘Voké’, ‘Vai-
va’, ‘Mirta’, ‘Nida’, ‘Aistés’ ir ‘Goda’.

Bulviy veislés pasizymi pakankamai dideliu prekiniy gum-
by skai¢iumi, geru derliumi, pakankamai dideliu krakmolo ir
mazu redukuojancio cukraus kiekiu, todél jos tinkamos perdir-
bimo pramonei, turi gery kulinariniy ir skonio savybiy.

Visos veislés turi imuniteta pagrindinei bulviy karantininei
ligai Lietuvoje — bulviy véziui. Bulviy veislés ‘Aistés’, ‘Mir-
ta’, ‘Nida‘, ‘Goda’, “Vaiva’ atsparios ir Lietuvoje paplitusiai
bulviy nematody rasei — Globodera rostochiensis Ro, patotipui.
Siy veisliy bulviy augalai ir gumbai maZai paZeidziami grybi-
niy ir bakteriniy ligy, todél rekomenduojama auginti ir ekolo-
giniuose Ukiuose.

Raktazodziai: bulvés, bulviy selekcija, atsparumas nema-
todams ir ligoms

AamanTtac Paxykac, HOo3ac IOunymnac

CEJIEKLIUS KAPTO®EJIS HA YCTOMYUBOCTH K
HEMATOJAM MU BOJIE3HAM

Pesmowme
Cenexkuust kaprodens B Jiutee B Boxeckom ¢unnane
JIuToBckOro MHCTUTYyTa 3eMienenus HayaTa B 1958 r. un
B mporecce
cleAyoume copTa
pasnuuHOii ckopocnenoctu: ‘Benra’, ‘Boke‘, ‘BaiiBa‘,
‘Mupra‘, ‘Huna‘, ‘Aiicrec’ u ‘Toma‘.

Bce o3t copra
XOpoUmIMMHU TOBApPHBIMHU M BKYCOBBIMU Ka4y€CTBAMH, UMCIOT

HENPEpPbIBHO BEAETCS [0 HAIIUX JJHEH.

CEJICKIIMOHHONW  paboOThl  CO3/IaHBI

BBICOKOYPOXXalHbIE, OTINYAIOTCS
MHOTO Kpaxmaja M Majo peAyKIIMOHHOTro caxapa. KiyoHu
Bcex copToB JIMTOBCKOMN celekuuu 00JIagaloT XOPOUINMU
KYJIMHaApHBIMU U BKYCOBBIMH Ka4C€CTBaMHW, NMPUTOJHBI IJIA
nepepaboTku Ha moayhaOpUKaTel M JIpyrue IHILEBbIC
MPOAYKTHI.

Bce oatm copra kaprodens yCTOWUMBBI K paky
kaprodens. Copra ‘Ailicrec’, ‘Mupra‘, ‘Hunma‘, ‘Toma‘,
‘BaiiBa‘ HMEIOT UIMMYHUTET K KapTo(delbHbIM HeMaToqaM —
narotuny Globodera rostochiensis Ro,.

BrilieHa3BaHHBIE copra, KakKk UMECHOIIUe BBICOKHI

HMMYHUTET K OCHOBHBIM TIPHOHBIM OaKTepHUaIbHBIM

OoJe3HsIM, BIIOJIHE TPUTOIHBI JUIS BBIPAIIUBAHUS B
9KOJIOTUYECKUX XO3SMCTBAX.
KuroueBble ciioBa: cenekiysi Kaptodensi, yCTOHYNBOCTh

K HeMaToJaM U OOJIe3HSIM



