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Potato wart caused by the obligate biotrophic, soil-borne fungal pathogen Synchytrium endobioticum
(Schilb.) Perc. is one of the important quarantine diseases of cultivated potatoes (Solanum tuberosum L.)
worldwide. The pathogen included on A2 quarantine list of EPPO occurs locally in almost all
countries in the EPPO region. The disease is widely distributed in Khulo municipality since 2009,
which is the main highland potato area production in the Autonomous Republic of Adjara. The
pathotype (38 Nevsehir) of the pathogen was first identified in the village of Didajara in 2019. Studies
for the identification of the pathotype were conducted in another three villages of Khulo Municipality
by using field, pot and Glynne-Lemmerzahl tests. According to the EPPO diagnostic protocol,
differential potato cultivars: Gawin, Deodara, Producent, Delcora Belita, Talent, Saphir and
Provento were used to see their responses to the isolates pw 14, pw 15 and pw 16. In all three
experiments, the cultivars Deodara, Producent, Talent and Saphir were susceptible to isolates of
PWD, and the cultivars Gawin, Delcora, Belita and Provento expressed a resistant response.
Therefore, when comparing the test results with the results of the Turkish isolate, the differentials
showed similar reactions to the Georgian and Turkish isolates. As a result of the similarity of reaction
types, the pathotype prevalent in Georgia resembles the pathotype in Turkey 38 (Nevsehir). Based
on the results, it is concluded that the same pathotype, which was firstly identified and spread at
Didajara village, was also identified in Skvana, Uchkho and Dzirkvadzeebi villages. © 2020 Bull.
Georg. Natl. Acad. Sci.
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Potato is an important crop which holds promise
food to millions of people especially in developing
countries. Thus, it is an important consumed
commodity in Georgia, where the annual per capita
consumption is 55 kg [1], while it is considered by
consumers as “second bread”. The crop cultivation
area covers approximately 20,000 ha. Despite the
potato’s importance in Georgia the yields still remain

rather low (11 t/ha) due to the fact that the production
of potatoes is associated with big challenges [2]. The
most crucial of these challenges are the potato
diseases and particularly potato warts (PWD). The
casual organism is the pathogenic fungus Synchyt-
rium endobioticum [3-5], while the disease is under
quarantine control. More than 30 pathotypes of the
pathogen are identified and widespread in nearly 60
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countries worldwide [6]. Their yield losses range
from 50 to 100% [7,8]. The PWD was first reported
in Georgia in 2009, without knowing the pathotypes,
at the villages of Tabakhmela and Didajara in Khulo
Municipality [9]. Furthermore, more infested fields
were found in the years 2017 and 2018 in the same
Municipality [10]. Thus, the pathotype 38 was
reported in 2019 at Didajara village in Khulo [11], it
is assumed that this pathotype has been spread to
Georgia from Turkey, where it was first reported in
2009 [12].

The aim of the present paper was to identify the
pathotypes, isolated in potato cultivated areas
located in the three abovementioned villages in the
Municipality of Khulo. This study can provide a
deeper knowledge of the situation of the infestation
of the PWD in southwest of Georgia.

Materials and Methods

To identify the pathotypes present at Skvana,
Uchkho and Dzirkvadzeebi villages located in
Khulo Municipality, field, pot tests and Glynne—
Lemmerzahl tests were carried out according to the
EPPO Diagnostic protocols [13,14].

Field tests. For the identification of the pathotype

present two field tests were carried out in the

private home gardens of Skvana and Uchkho
villages, field tests were carried out according to the
EPPO Diagnostic protocol [13].

The first field test was conducted in 2017 at the
village Skvana at an altitude of 1291 m above sea
level (N41%32.875, E04*29.098). On the 7" of May,
30 tubers of nine differential potato cultivars were
chosen according to EPPO diagnostic protocol:
Gawin, Deodara, Producent, Delcora Belita, Talent,
Saphir, Provento and Marfona. The potato seeds
were planted directly into the soil of infested home
garden plots covering an area of 100 m? and
harvested by hand on the 16" of September 2017.
Moreover, another field test was conducted in 2018
at the village Uchkho at an altitude of 1083 m above
sea level (N41%40.969, E042*18513). On the 24" of
April, the
cultivars were planted using similar experimental

same abovementioned differential

design as in Skvana village, while harvesting was
performed on the 27" of July 2018. In both field tests
a similar set of eight differential cultivars were used:
Gawin, Deodara, Producent, Belita, Talent, Saphir
mentioned in the EPPO Diagnostic Protocol [14],
and cultivars Delcora and Provento, which were
commonly used in the Netherlands and other potato
growing countries for pathotype tests in 2000-2015.
The susceptibility of the eight cultivars to the PWD

Fig. Potato “Deodara”: a) infected, b) healthy.
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was evaluated for each individual plant separately,
according to standard protocol [ 13] by measuring the
size and the number of warts.

The collected wart materials from the fields of
Skvana, Uchkho and Dzirkvadzeebi villages were
used for preparation of composts according to the
Spieckermann method [14]. The inoculums were
used to conduct the pot tests in 2017 at Glynne
in order to identify the PWD
pathotype. Before planting, the soil samples were

Lemmerzahl

collected and examined to measure the density of
sporangia per g soil (with a density of 8-10 winter
sporangia in the soil of Skvana village, and 5-8
winter sporangia in the soil of Uchko village) [13].

Pot tests. In addition to field, the pot tests were
conducted in 2019 to identify the PWD pathotype
present in the soils of Skvana, Uchkho and
Dzirkvadzeebi villages [13].

Soil samples originating from the infested fields
of the abovementioned villages were placed into
pots of 5 L size, infected with PWD inoculum. 3-5
tubers of each differential cultivar were planted per
pot with three replications including the cultivar
Marfona as a positive control (PC). The pots were
placed into a glasshouse in the middle of spring
with supplementary lighting and manual watering
to keep soil moisture at appropriate levels for potato
cultivation. The temperature and the relative
humidity in the glasshouse ranged from 18 to 20°C
and 70-85%, respectively. Afterwards, the grown
potato plants were removed from pots and
examined for PWD symptoms. The susceptibility
of the tested cultivars to the fungus was assessed

using the Spieckermann scale [11,15].

test. The
Lemmerzahl test was carried out in 2019 in order to

Glynne, Lemmerzahl Glynne-
identify the kind pathotype present in the fields of
Dzirkvadzeebi village, according to the EPPO
Diagnostic protocol 2017. Fresh wart materials
collected from infected tuber blocks of the cultiavar

Deodara were used for pathotype identification. A
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set of eight differential cultivars with three
replications were inoculated with the fungus and
incubated for six weeks in a growth chamber at a
constant temperature of 18°C (+£1°C). PWD was
assessed according to the scale used for the
Spieckermann test [4,15].

Results

Field Tests. The results of the field tests of 2017 and
2018 are presented in both field tests, the cultivars
Deodara, Producent, Talent and Saphir were
susceptible to PWD. Particularly, in “Deodara”
21.8% and 6.6% tubers were susceptible expressing
different levels of susceptibility. The predominant
wart symptom in the first tests was a single proli-
feration >5mm (class 2 - S), and 2 or 3 proliferations
(<5 mm) or a single large proliferation (510 mm)
(class 3—S) in the second test. In “Producent” 20.7%
and 16.3% tubers were susceptible. The predominant
wart symptom in both tests was a single proliferation
>5mm (2 - S). In “Talent” 9.8% and 16.3% tubers
were susceptible. In the first test, the predominant
wart symptom was very large warts, no normal
tubers present (class 9-S), and 2 or 3 proliferations
(<5 mm) or a single large proliferation (510 mm)
(class 3 — S) in the second test. In “Saphir” 10.2%
and 7.0% tubers were susceptible. The predominant
wart symptom in the first tests were 2 or 3
proliferations (<5 mm) or a single large proliferation
(5-10 mm) (class 3 — S), and a single proliferation
>5mm (class 2 - S) in the second test. On the
contrary, the cultivars Gawin, Delcora, Belita and

Provento expressed high resistant response.

Glynne Lemmerzahl test. Table 1 shows the results
of the Glynne-Lemmerzahl test in 2019. The
cultivars Deodara, Producent, Talent and Saphir
expressed similar susceptible response to the isolate
pw 15, originating from the village of Uchkho,
results which were obtained in the pot tests.
However, she ize of wart proliferations varied within
the three tests. In contrast, cultivars Gawin, Delcora,

Belita and Provento expressed a resistant response.
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Table 1. Reactions of differentials to isolate pw16 originating from the village of Dzirkvadzeebi, Khulo municipality

using Glynne Lemmerzahl test, 2019

2w | s Weakly

E 'g ° § . Resistant Suscep— Susceptible -S Reaction
N Differentials g 8 é§ % tible

@ gi Z: § 1 {23 4 5

Zo | 8 |07 - F| R |||V |V|X
1 | Gawin 15 0 15 R
2 | Deodara 15 15 3121812 S
3 | Producent 15 15 6| 3 S
4 | Delcora 15 0 11 | 4 R
5 | Belita 15 0 15 R
6 | Talent 15 15 4 S
7 | Saphir 15 13 1]1 31515 S
8 | Provento 15 0 9 6 R
8 | Provento 15 0 7 8 R

Table 2. Overall results of susceptibility levels of the differential cultivars to the isolates pw 14, 15 and 16

using field, pot and Glynne-Lemmerzahl tests

= o T | = o o | £ @ | ZL8¢

SR SE | 2BE | S8 | S8R | §282 | SEfE

N | Differential cultivars g9 S 2w Sz S o Socu SO 5 e

§35 S8 = S5 | 223 g8 B8z 23X g5

$.9 Sa = = .2 2aS 4 = 2o E =

& n 2 S M o 2 ‘N 2 R o g 2

“ “oo = S -2 [a = fa 82
1 Gawin R R R R R R
2 Deodara S S S S S S
3 Producent S S S S S S
4 Delcora R R R R R R
5 Belita R R R R R R
6 Talent S S S S S S
7 Saphir S S S S S S
8 Provento R R R R R R
PC | Marfona S S S S S -

Discussion. Differential cultivars showed the
similar levels of susceptibility in the field, pot and
Glynne-Lemmerzahl tests (Table 2). The cultivars
Deodara, Producent, Talent and Saphir were
susceptible to the isolates pw 14, pw 15 and pw 16
originated from the villages of Skvana, Uchkho and
Dzirkvadzeebi, the

cultivars Gawin, Delcora, Belita and Provento

respectively. Furthermore,

expressed a resistant response to the above-
mentioned isolates.

Similar susceptibility levels were obtained by
comparing the susceptibility results with the
standard differential cultivars set referred in EPPO
Diagnostic protocol (EPPO, 2017), while in these
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tests we used two extra differential cultivars the
“Delcora” and “Provento”. These cultivars were
used in the study of Turkish [12] and Georgian
isolates originating from the village of Didajara,
Khulo municipality.

Conclusion. Based on the comparisons of the
results presented in the current study with the
results obtained recently by the village of Didajara
of the Khulo municipality [11], it is concluded that
the pathotype found in the villages of Skvana,
Uchkho and Dzirkvadzebi, resembles the pathotype
38 in its responses. This pathotype is widespread in

Turkey and Khulo municipality of Georgia.



118 S. Ghoghoberidze, Z. Sikharulidze, Ts. Tsetskhladze, K. Sikharulidze...

38MsMrIemo dg3609098560

Synchytrium endobioticum-ol 350m@03 38-0l g93MEIXgds
byenmls 3boiodsero@gddo

L. ©MEEdGHOg’, B. LobsGEody’, 3. 39Ebesdg”, 4. LobsGeody',
. 3mMH0wsdy’, 3. 353mbodg™

* 85002990l Fmors Gylsggerol bsbgerdfogm «bog96Lodgd0, RoAM350mmmgoobs s
30mIM335¢R9(36980L 0bLHOGXIHO, 83002900, bodstoggcmm

* 53009000 9360, 85009980l Fmms Gbosggerol bsbgerdfionm #96039HboAIA0, 9§GM93mermgools s
bsggem bogdolb ©9356Hs0gbBo, 8somw9do, bogstog9¢cmm

OGMgowol (Solanum tuberosum L) gho-ghom 9600369emmgsb  Ls3sMmbEHbM  ©s535@gdsl
33OBHMGBoEol 30dm FoMOmaygbl, GrmIglisg ofigggl MdogsEmo, dom@mmngmmo, boswsgols
bmgm  Synchytrium endobioticum (Schilb.) Perc. qss3500g00l 290mdfjggz0 Lmzm ggdmaols ©s
b9 bmzoldoms Jzgygbgdol dgbsMgms @3zl mMgsbobagools 1s3sMBGHObMm mMsboBams
A2 Bsdmbsorgsemdos Bg@sbogro. 2009 fiemosh JseGmgomols 3odml  gsdmdfiggzo  dsmmygbo

Synchytrium endobioticum BsG0XM©S 333MEIIPRo bryeml dmbogodsgrodg@do, GmAgeos
39500 360036germ3z960 3000560 BMbss JsMEHMGB0ErOL Fsmdmgdol ;gsemlisHMHOLOo bsdstoggemmado,
39BLs3MMGBOm 30, 5F5M530. JoMEHMBOErOL JodMU 358mdfz930 3s0mygbols 3smm@odo (38 Nevsehir)
3063923 0©)bHOBogoMYdI 0gbs bryermls 8bogodsero@dob Lmgge @oEsFsmsdo 2019 fawwb.
350709503)00b 0@YBAHOBO0IE0d BBLOOEOgErEs bryrrml 3736og0dwodyBol 3owgg 1D bmgydo
5090w 60099080 9.§. Jmobol dobgmols s 3umob-erody@mbsgrol 3cgdol gsdmyggbgdoo. EPPO-
U ©0sgbmbiBozmmo 3bm@Gmamemol dobgozom, J3MGHMBoEOL KX0d-EoggMgbaosGM™gdo: 393060,
©IMEMMS,  36mEmMLob@o, ©IMIMGS, BJods, GXbBo, Logomo s 3Gmzgbdm  odbs
399mygobgdmmo 3sOGMmBogrols Jodml 0bmms@gdol w 14, pw 15 ©s pw 16 305G Ladstvmbem
635J300L  3s0mlisggms. Lsdogg 9JudgModgb@ol Mmmb, x0dgdo: EIMEM®S, 3HMEMBIEE,
G@PGe ©5 bygoMo Bgghgdes odngd Ggadaogdl, bowm 333060, EIEWIMMS, BIodhd ©9
36mgz9bdm — g58derg Modaodl 939gdOL dodsMom. ool 8goagdol BgsMgdolsls dmbgs
056b39Ms MMHImmo 0BmEEOL 3oL 89wga)00sb, 367 oGIMIbEosGMMYdO sB3xbd®s Azl
635J3000L  Josmmemo ©s 0Mdmeo oBmErs@gdol dodsdo. Mgsdaool Godgdol dlgsgligdols
B90039©,  bsgsMaggrrmBo  gs3MEIwgdYIwo  3smm@Gdo fpsgl oxhdgmBo  33OEIwIRdI
350m@ods  38(Nevsehir). domgdmemo dgwgagdol  Lsgmdzgebg, bmammml  dmbogodswodgdol
bmgangddo: b3g96580, doM3z5dxgdLs s MBbMAo g93MEIEPYOMOs 0039 dsmm@Eodo (38 Nevsehir),
33 bmBIEr EOESF380 0gm 0EIBAOZOGOMIOXo.
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