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Abstract

The analysis of studying in Belarus the most damgerand quarantine-important fungus
Synchytrium endobioticur(Schilb.) Perc — potato wart agent is presented in the artiClee
necessity of the immunological evaluation of thdapm seed material for wart resistance is
fortified. The conditions of preliminary and statsting of selection samples in the quarantine
stationary plot of the RUC “Institute of plant peotion” in accordance with the methods of potato
testing for wart resistance are examined in thepa

It is shown that in preliminary and state testimg fesistance to the (D1) potato wart agent
pathotype among the studied hybrid potato matdr@h the leading breeding institutions of
Belarus and Russia for the period of 2003-20078%Xesistant samples were isolated.

While determining the wart disease resistance @btieeding material on susceptible sample tubers
beside the usual incrustation form of potato wdfitction the infestation of three non-typical
forms: leaf, scab and corrugated are observed.

Considering the variations of wart-resistant potstmples injury, the necessity of carrying out not
less than two years selection material state tpstinvart resistance under different field condiso
was undertaken in Belarus.
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Introduction

Among potato diseases the wart disease is disshgdiby its harmfulness caused by the fungus
Synchytrium endobioticui®chilb.) Perg and is a quarantined object in Belarus. Thetpotaart
focus was discovered for the first time in 1939Belarus. In 1956 potato crops inspected for
quarantine object contamination showed that theadis was spread in all six districts in private
plots and on 90 collective farms and state farms.

The demand for wart resistance variety breeding pudsahead at the State level by the ex-USSR
government decree dated October 20, 1947. Accotditigis regulation the period (till 1951) was
determined as a transition to the growing of waslistant varieties (Krishtofik,1998). Undertaking
the directed measures of wart elimination, inclgdinset of preventive and chemical measures and
also the introduction of agent-resistant varietgemye an opportunity to remove harmful disease
focuses in the rotation fields by the beginningraf 1980s. However, the solving of this problem
in the private sector turned out to be significatbmplicated. At present wart natural focuses are
not numerous, being observed in private plots ofttydemands constant monitoring of the
S. endobioticunfungus population condition.

The history of potato wart studies shows that tlestreconomical and ecologically safe method for
overcoming losses caused by the disease is thdiocreaf wart-resistant varieties and their
application into productionThe resistance trait has not lost its importandBalarus till nowadays
and it is compulsory for new variety breeding ameirtinclusion into the State Register of varieties
and wild breeds.

One should point out that the first scientific @®#es in the potato studies on wart harmfulness on
the territory of Belarus were carried out in thengabMinsk Scientific-Research Station on potato
wart. It was founded in 1947 by the collectiveBaflarusian phytopathologists under the guidance
of Academician N.A. Dorozhkin (Dorozhkin, 1948, B95Dorozhkin and Remneva, 1948;
Gandelman, 1950, 1953; Dorozhkin and Sharikov, 19&&arikov, 1951; Gorlenko, 1954).

By the foundation of the Immunity Lab at the Ingt# of Plant Protection the main direction of
potato wart research in Belarus was improvementgéty sample evaluation methods for disease
resistance in the pathogen infected backgroundsyieg out search of resistance sources to the
noxious disease. By evaluating wart resistancewhis the main demand according to which the
infected material should display the realistic pgén condition observed in the region.
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As a result of the intra-specific diversity stud@sa fungusS. endobioticunon the territory of the
Republic of Belarus in different agro climatic zenies non-equivalence was determined with the
discovering of not less than 7 geographic poputatidiffered by pathogen activity. Though, the
fact of their belonging to the same race was $tresttablished (Danchenko, 1974; 1978).

One of the stages of subsequent immunological atialu improvement of selection potato
samples for wart-resistance was the developmentusaaf the infected background with wart and
cyst-formating golden potato nematode at the bmstitof Plant Protection. It was giving an
opportunity to carry out simultaneously the evahraof resistance to two quarantine pathogens
(Tolkachiov, 1998; Portyankin, 2000) within one atite same experiment. However, it was
determined that the resistance evaluation at thmbowd background can not give 100% of
coincidence with the separate evaluation to evatiiggen. That is why it is preferable to use it for
preliminary testing of the first year hybrids.

At present all the public sector potato growingaar@re occupied only with the wart resistant
potato varieties.

For the necessity of immunological protection afwging potato varieties in relation to wart agent
the objective of the present research is seleaifopotato varieties by testing their resistance to
wart disease in preliminary and state tests. Thigndertaken and should be considered as an
inseparable part of the final stage of variety ttoma

Materials and Methods

Potato samples used as a material for the reseauh presented from breeding institutions of
Belarus and Russia.

The research was carried out at potato protectbnof the RUC «Institute of Plant Protection»
during the period of 2003-2007. The agro-meteoliokdgparameters of growing seasons of the
research period are presented in Table 1.

The preliminary testing was done in lysimeters uramgntine stationary plot by starting laboratory
and vegetation experiments according to the methofdpotato testing for wart resistance
(Saltykova and Tarasova, 1979; Portyankin and Tablicey, 2001).

The samples were planted in lysimeters in the coflerdinal number increase. In preliminary first
year testing 5 tubers were used, in the second-at@ tubers. The tubers were located in equal
rows (taking 20 pieces), tops upwards. A susceptdalriety Voltman served as a control basics
that followed 10 samples. The planted tubers wefecied with zoosporangium powder from the
calculation 0,5-0,75 g per every tuber. The amomas corrected depending on zoospangium
viability. The experiments were started in the afidApril till the first decade of May. Wart
infection of potato tubers was recorded at haredistr the disease expression on the sensitive
control variety.

Table 1. Agrometeorological parameters of vegetaiexiod of potato testing to wart resistance

Year Month
May June July
I Il 11 | Il 11 I Il 11
Average air temperature°
2003 134 15.1 17.9 16.3 15.0 14.9 175 194 21.2
2004 134 8.9 104 14.7 13.9 16.5 15.9 16.8 21.2
2005 9.4 10.2 17.9 14.0 16.4 16.2 18.8 20.6 19.3
2006 13.0 12.4 11.9 12.7 17.4 20.4 20.6 19.7 195
2007 7.0 14.0 22.0 19.3 20.7 15.9 16.1 18.9 17.8
Rainfall amount, mm

2003 114 45.6 6.5 55 18.7 19.2 94.8 24.3 29.2
2004 14 15 8 6 30 38 23 4 104
2005 28 75 26 47 18 17 6 12 30
2006 0 12.1 62.5 215 171 33.9 0 53.4 24.6
2007 22.0 29.0 21.0 0.1 10.0 39.0 35.0 17.0 69.0

Note — | — the first decade, Il — the second decHbe the third decade
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A year long State testing was accomplished unedd tonditions on the infected background by
checking the hybrids showing themselves as resistdh was based on comparison to the
preliminary evaluation data. Variety samples wergtdd on uniform relief quarantine stationary
plot, where a field infected background with the&cnd strong wart agent infection was formed.
The experimental plot soil was soddy-podzolic, filglam: humus content — 1.97%, soil pH -5.0.
Planting of the potato samples was accomplishetdrfirst half of May on one-row plots by the
scheme 70x 30 cm, taking 20 tubers in three replications. In evéoyr tested samples a
susceptible control — cv Voltman was planted. Dgirine planting water moistened tubers were
additionally powdered. Zoosporangium powder waslusgxed with sand in a ratio 1:1 from the
calculation 1-1.5 g per one tuber.

The infected variety samples were considered thes dhe plants of which have got the typical
symptoms for the disease - knots on tubers, stptowrs neck or outside parts. The susceptible one
considered to be hybrids having infection on orieetpat least, the resistant one — if not a single
sample tuber was infected.

Meteorological data of the Republican Meteorolobi€entre were used for the analysis of
hydrothermal resources of vegetation period faverédy potato wart development.

Results andDiscussion

By the results of the research done in prelimiriasying for resistance to common (D1) potato wart
pathotype among the hybrid material in 2003-20@rdlwere isolated from 82.3 to 100% resistant
samples depending on year (Table 2).

Table 2. Resistance of breeding samples to comotatopvart pathotype (quarantine stationary pldyifuki

Minsk region)

Type of testing Year Resistant samples observed, %

2003 86.4

2004 85.6

Preliminary 2005 85.7

2006 100

2007 82.3

2003 91.3

2004 92.5

State 2005 93.8

2006 94.1

2007 866

Preliminary and State 2003-2007 89.8

For the period 2003 - 2007 more than 90 potatoetyarsamples from the leading breeding
institutions of Belarus and Russia were under Stging to the common wart pathotype. As one
can see in Table 2, 86.6-94.1% among the variair@ed out to be resistant to quarantine disease.
One should point out that a significant amountaitigble selection material was presented from the
Scientific and Practical Centre of the NAS of Bataon Potato, Fruit and Vegetable Growing.

So, for years of research in preliminary and Statds nearly 89.8% of potato varieties have
determined their resistance to the disease.

It should point out that under lysimeter conditiams tubers besides usual knot form of wart
infection, three non-typical forms of wart infeatiovere detected: leaf, scab-like and corrugated.
Such forms of disease expression were observeldeaiested hybrid material.

There was also a control checking of wart-resigtastability among the regionalized
Belarus potato varieties in 2006-2007. By suchrapgm on the infectious background in
lysimeters and following the methods of preliminsegting they were evaluated from the
early group - Axamit, Dolphin; semi-early — Archjd3ina, Odissey, Yavar; semi-ripening
Zhivitsa, Krinitsa, Rosinka, Scarb, Talisman; séate — Zarnitsa, Vetraz, Lasunak and
late ripening — Alpinist, Orbit, Zdabytak, Atlarftemp, Vytok. There were no typical signs
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for the disease in the form of wart knots formatiorthe radical stem zone and in formed
tuber yield on plants of all tested variety sampl&his proves the expression of resistance
sign to the quarantine object in the varieties bgilog to wart-resistant ones in relation to
the common pathotype of potato wart agent.

The analysis of detected resistance to wart amoteggvariety samples in State testing shows the
variation of the given index from 86.6 to 94.1% iagathe expected 100% as only the samples
having resistance in preliminary tests had beereutasting. Meanwhile, by testing potato variety
samples to wart resistance one should evaluateotiditions it has been carried out, as well as, the
physiological condition of plants being analyzedisT can be determined by many factors:
temperature and moisture parameters, planting tiseed material size and reproduction, its
phytosanitary condition and etc. The possible grilee of such factors on plant and the process of
its infection by obligate parasite were noticed Byglish scientist S.Tarr (Tarr, 1975). The
importance of scientific studies on this questioaswproved by the research carried out in the
Ukraine (Melnik, 2005). It showed that under thdluence of different conditions of the
environment not only the expression of the disdagealso the parasitic activity of potato wart
agent has been changed as well. This includesessipn of aggressive races and also its
specialization, both, the biological one and theaggpe specific.

The results of our research have proved the benefitbove-mentioned positions. Considering
weather changes analysis based on the averagargietature data and rainfall amount in July, soil
temperature at the depth of 10 cm during vegetatitalows (Figure 1), their parameters were not
always suitable for potato wart development (ttexditure data optimums are averaged) and varied
by years. As it is known, the influence of envir@mtal conditions may stimulate the differences
in potato sample reaction to wart infection, théetiées both from resistant and susceptible group.
An important role in pathogens development canlageol by average air temperature, especially
the one higher than 18°what is of optimal for the fungus development. \Bning and Darling
(2005) indicate a change of host-plant susceptibith S. endobioticuminfection at different
temperatures of inoculation (10°15°C and 20T). So, a year’s field testing of potato samples to
wart-resistance is not enough for the final evatumabased on the given trait as it is acceptetien t
Republic in State testing practices at presenstifiulates the necessity of introduction potato
selection samples testing for potato wart resigtanader field conditions in different by
hydrothermal resources vegetation periods (SeredaZbhukova, 2006) in State testing in Belarus
for the period of not less than two years.

Moreover, as a result of presence the ecologiahlbémiogical prerequisites for new pathotypes of
wart can be observed in the Republic of Belarugs Tégards a possible change of potato varieties
reaction to contamination by phytopathogen due rniéavorable for the disease physiological
conditions inside host plant cell what perhaps wl@te the expression of three more non-typical
forms apart the common knot form of wart infectieteaf, scab-like and corrugated. A systemic
control of wart resistance among the varietiesiatikd in the Republic of Belarus will possibly
become an outstanding and pending matter in thefukse.

144



AGRONOMIJAS ¥STIS (Latvian Journal of Agronomy), No.11, LLU, 30

Soil temperature at the

Average air temperature ;Ffmzpée rature, 017
186 198 ’ 18,6 193
57T o 198 27 . 195 20 -
20 ’ ] ' 15
15 10
10 5
5 0 4 : : T L T |

0 t t t t i
2003 2004 2005 2006 2007

2003 2004 2005 2006 2007

Average temperature

EZA Average temperature e Optimum for cancer development
= Qptimum for wart development . b

160 148

140 T 131 121

120+
100+
80 +
60 T 48
40 +
20 +

rainfall amount in July, mm

2003 2004 2005
EZEE] Amount of precipitation

e Optimum for wart development

Figure 1 Variation of weather conditions duringites breeding samples to wart resistance

Conclusions

Concerning the results of testing of breeding nigtés wart-resistance for the period 2003-2007 in
preliminary and state testing, 89.8% wart-resispatato variety samples were detected.

Finding out wart resistant varieties among theetsrsamples in State testing has varied by years.
This stipulates a necessity of introduction of legs than two years State testing of potato bregedin
samples under different hydrothermal field condi$i@egetation periods in Belarus.
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KARTUPE LU PARBAUDES IZTURIBAI PRET V EZI BALTKRIEVIJ A

Sereda G.M., Zhukova M.I., Gurlenya N.N.

Rakst atspogipta Baltkrievip bistanzka patogna - Synchytrium endobioticurfBchilb.) Perc —
kartupdu \eZa izraistaja - petjumu anaize, pamatojot nepiecieS#m pEc kartupdu <klas
materila iztuibas izérteSanas. Rakat apraksiti sagatavoSanas un valstarmpuzu apsakli

paraugu atlasei karanas staciofira laukh RUC ,Augu aizsardibas instiiita” saskaa ar kartupéu
izturibas pret &zi metod&m. SagatavoSanas un valstsrbauds, kufis nosaka iztdbu pret
kartupéu veza izplattako patotipu (D1), izertgjot no vado3ajiem Baltkrievijas un Krievijas
selekcijas instittiem saemto hibtdo kartupéu materilu, laika posr no 2003.1dz 2007. gadam
tika atlasti 89.8 % iztutgu paraugu. Selekcijas matai izturibas iz¥rtéSanas laik uz paraugu
bumbdiem, kuri uzidija jutibu pret kartupe Vezi, bez ziamiem infekcijas bajumiem tika

noveroti vel tris netipiski bajjumu veidi: pEksnes, Erpveida izaugumi un rievojumi. Pamatojoties
uz kartupéu paraugu iztabas pret ¥zi mairibu, kartupéu selekcijas matetia izturibas pret #zi

parbaudes Baltkrievij javeic ne maak ka divus gadus lauka apg&los, \elams dazdos audzSanas
apstiklos [Ec mitruma nodroSigjuma un temperatas rema.
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