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POJIb COPTA U IPEJUIECTBEHHUKA B IUHAMUKE YNCJIEHHOCTHU
RHIZOCTONIA SOLANI B IIOYBE

Mauora A.A., Yynukosa H.C.

Cubupcxuil ghedepanvhvlil HaAYyHbII YeHmp azpodbuomexnonocull Poccutickotl akademuu Hayk
HoBocubupckas o6nacts, p.i. Kpacnooo6ck, Poccust

[IpoBenens muoronetHue (2014-2019) wuccnenoBaHusi AMHAMUKHA YHCICHHOCTH Tpubda
Rhizoctonia solani Kiich. B mouse noj copramu kaprodens Purple Majesty, Vitelotte u ®duonero-
BbII ¥ IpeALIeCTBEHHUKAMH (KapTodelib, 0BEC ¥ ropunLia capentckas). MccnenoBanus nmpoxoannu
B HoBocuOupckoit 00s1acT B MOYBEHHO-KIMMATHUECKUX YCIOBHUSIX, TUIIMYHBIX AJIs JIECOCTEIHON
30HbI 3anagHoit Cubupu. s u3ydeHus 0coOEHHOCTEH TUHAMHUKHU YHCICHHOCTU rpubda R. solani
B MMOCaJKax KapToQemnsi OCyIECTBISUIN 0TOOP MOYBEHHBIX MPOO MOJ] PACTCHUSIMH B TCUCHUE BCETO
nepuoja Bereranuy. KomndecTBo npomnarysn pu30KTOHHH B TIOYBE OMPEAEIISIIN C TOMOILBIO METoa
MHOKECTBEHHBIX TOYBEHHBIX TA0IETOK. YCTaHOBICHBI PA3HHIIA B YHCIICHHOCTH U CKOPOCTH HAKOILIe-
Hus rpula R. solani o pa3IMYHBIME COPTAMHU, a TAKXKE BIIMSIHUE HA 3TOT IPOLIECC MPEALIECTBYOIINX
kyeTyp. Llog coprom Purple Majesty HaOmtomanu qBa miKka YRCISHHOCTH Iprubda: iepBslil (48,7 mpo-
naryisl/100 T mouBbI) — B MEPUOJ TMOJHBIX BCXOAOB, BTopoi (57,2 mponarynsl/100 r mouBsl) — B
KoHIIEe (ha3bl co3peBaHUs KyJABTYpHL. Y coproobpasnoB Vitelotte 1 @uoneToBbii HAOTIOAATN OJUH
UK B IMHAMKMKE YUCIICHHOCTHU I'pruba B KoHIle niepuoza cozpeBanus (59,0 u 49,1 npomnaryinsi/100 ©
ITOYBBI COOTBETCTBEHHO). HanMmeHbIast uncinenHocTs Tpubda R. solani B IOUBE B CpeTHEM 32 TIEPHO]]
BETeTaIliy OTMeueHa 1o coptoM DuoseToBbiit — 33,3 mpomarynsl/100 T mouBksl. Y coptoB Purple
Majesty u Vitelotte manubIif mokazatens coctaBmsia 41,5 u 40,4 nponarymnel/100 T MOYBEI COOTBET-
ctBeHHoO. [Ipu Bo3menbIBaHUM B MOHOKYJIBTYpE copTa KapTodens Agata naeT ObICTpOe U 3HAUUTEIb-
Hoe HakoruieHue rpuda R. solani B mouse (ot 34,6 1o 126,8 nponarynsl/100 r noussr). Ecniu nannsiii
copToobpasell KyJIbTUBUPYETCs TIOCIIe TOPUYHIIBI CAPENTCKON MIIM OBCA, YUCICHHOCTD BO3OYAUTEIS
BapbUpyeT B MeHblIel crenenu (25,1-52,2 u 19,8—41,0 nponary:sl/100 r moYBbl COOTBETCTBEHHO).
Pe3kux nmogpeMoB YMCIEHHOCTH NIPONAraTUBHBIX CTPYKTYpP (pUTOIIATOreHa B IIOYBE HE OTMEUEHO.

Ki1roueBble cji0Ba: pu30KTOHHO3 KapTodest, COPT, MPEAILICCTBCHHUK, JUHAMUKA YHCICHHOCTH,
o4Ba
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Long-term studies (2014-2019) of the population dynamics of the fungus Rhizoctonia solani
Kiich. were carried out in the soil on the Purple Majesty, Vitelotte and Fioletovy potato varieties and
preceding crops (potatoes, oats and tendergreen). The study was carried out in Novosibirsk region
in the soil and climatic conditions typical of the forest-steppe zone of Western Siberia. To study the
peculiarities of R. solani fungus population dynamics in potato plantations, soil samples were taken
from under the plants during the entire growing season. The accumulation of rhizoctonia propagules
in the soil was determined using the method of multiple soil pellets. The difference in the amount and
rate of accumulation of the fungus R. solani on different varieties, as well as the influence of previous
crops on this process, was established. Two peaks of the fungus accumulation were observed on the
Purple Majesty variety: the first (48.7 propagules/100 g of soil) — during the full germination period,
the second (57.2 propagules/100 g of soil) — at the end of the crop maturation phase. One peak was
observed in the population dynamics of the fungus on Vitelotte and Fioletovy varieties, at the end of
the ripening period (59.0 and 49.1 propagules/100 g soil, respectively). The smallest amount of R.
solani fungus in the soil on average during the growing season was noted on the Fioletovy variety —
33.3 propagules/100 g of soil. In the Purple Majesty and Vitelotte varieties, this figure was 41.5 and
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40.4 propagules/100 g of soil, respectively. When potato variety Agata was cultivated as monoculture,

there was a rapid and significant accumulation of the fungus R. solani in the soil (from 34.6 to 126.8

propagules/100 g of soil). When this variety was cultivated following tendergreen or oats, the amount of

the pathogen varied to a lesser extent (25.1-52.2 and 19.8-41.0 propagules/100 g of soil, respectively).

No sharp increases in the number of propagative structures of the phytopathogen in the soil were noted.
Keywords: potato rhizoctonia, variety, forecrop, population dynamics, soil
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INTRODUCTION

The complexity of controlling a disease such
as rhizoctoniasis is determined by the ecologi-
cal plasticity and broad specialization of the
pathogen, the complexity of its pathological
process. Rhizoctonia solani Kiich. mushroom
can exist in a wide range of temperatures and
soil moisture, so the disease is harmful both at
low and high temperatures and at high and low
soil moisture.

Currently, 16 anastomotic groups of the
causative agent of potato rhizoctoniae have
been described. Their number may increase
as research expands. Some groups are widely
specialized and affect a wide range of plants,
others - only certain species, some groups, such
as Ag 6, Ag 7, Ag 10, and Ag BI, are not plant
pathogens' [1-3]. Isolates from the anstomotic
groups Ag 1, Ag 2, Ag 4 and Ag 5 are widely
specialized, the Ag 3 group is highly special-
ized, which affects only nightshades, AG 8 -
cereals and potatoes, AG 9 - cruciferous plants
and potatoes, AG 11 - wheat [2-9].

A number of strains of the fungus that infect
potatoes can develop on the remains of corn,
straw, especially in the post-harvest period,
when there are no main sources of food.

The source of infection is diseased potato
plants and tubers, as well as many cultivated

and weed plants (sow thistle, horsetail, quinoa,
etc.). The causative agent of the disease has
several modes of transmission. The main factor
in the transmission of the pathogen from year
to year is the soil. The number of the pathogen
in the cultivated soils of Siberia ranges from 0
to 20 propagules per 100 g of air-dry soil; the
soils are more infected after planting potatoes.
Diseased potato tubers are one of the main fac-
tors in the transmission of the pathogen: its fre-
quency ranges from 29 to 70%. Transmission
of the pathogen during the season also occurs
through basidiospores at high air humidity
(86-96% or more) by airborne droplets, but this
transmission mechanism has additional impor-
tance. Thus, the circulation of the pathogen in
nature occurs due to a combination of soil and
tuberous transmission mechanisms from year
to year with additional airborne droplets during
the season. It is necessary to use techniques and
methods that reduce the initial stock of infec-
tion of the pathogen in the soil and on tubers to
protect potato plantings from rhizoctonia dis-
ease [10].

A simple disinfection of tubers is often not
enough when fighting the causative agent of
rhizoctonia. The accumulation of a significant
amount of infection in the soil of crop rotations
of specialized potato and vegetable farms can
lead to a massive damage to potato plants by

Carling D.E., Sumner D.R. Rhizoctonia. University of Alaska, Fairbanks, Palmer, AK 99645 and University of Georgia,

Tifton, GA 31793 (representatively). 1990. 10 p.
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rhizoctonia even in cases of exclusion of seed
infection. The main role in the development of
rhizoctonia is played by soil inoculum (pseu-
dosclerotia of R. solani Kiihn. stay in the soil
for 2—6 years even in the absence of potatoes)’
[11]. It is necessary to know the number of
propagative structures of the pathogen in the
soil and the role of varieties and precursors in
the pathological process to successfully build a
strategy and tactics for protecting potatoes from
this disease.

The purpose of this work is to reveal the
population of the fungus R. solani Kiihn. in the
soil under the potatoes of different kinds and
under the crop cultivated after different prede-
CEsSOrs.

MATERIAL AND METHODS

The studies were carried out in the Novosi-
birsk region in the soil and climatic conditions
typical of the forest-steppe zone of Western Si-
beria.

The soil cover of the station is represented by
a typical for the region leached medium loamy
chernozem with the following agrochemical
characteristics of the topsoil layer (0-30 cm):
humus (according to Tyurin) about 5.0%, total
nitrogen (according to Kjeldahl) - 0.34 mg /
100 g of soil , phosphorus and potassium (ac-
cording to Chirikov) - 29.0 and 13.0 mg/ 100 g
of soil, respectively, pH = 6.7-6.8.

The growing seasons of 2014-2019 were
characterized by different weather conditions.
The HTI (hydrothermal index) for the potato
growing season (May - August) according
to Selyaninov in 2014 was 0.71, 2015 - 1.33,
2016 -0.76,2017 and 2018. - 1.30, 2019 - 1.00.
Consequently, a slight drought was observed in
2014, 2016 and 2019 turned out to be insuffi-
ciently moistured, in 2015, 2017 and 2018 the
level of heat and moisture supply was optimal
for plants.

The main elements of potato cultivation
technology corresponded to those generally

accepted for the area [12]. Potato agricultural
technology included non-moldboard fall tillage,
early spring harrowing, cultivation (15-20 cm)
and ridge tillage. Furrow planting was carried
out followed by covering with soil. Planting
care included the following techniques:

— herbicidal treatments (Metrifar 70, WSG
(a.i. metribuzin 700 g / kg, consumption rate
0.7-1.4 1/ ha) and Boxer, EC (a.v. prosulfocarb
800 g/ 1, consumption rate 3— 5 1/ ha));

— inter-row cultivation, hilling;

— vegetation treatments against pests (Decis,
EC (a.i. alpha-cypermethrin 100 g/ 1, consump-
tion rate 0.1 1/ ha));

— treatments against diseases (Revus Top, SC
(a.v. difeconazole 250.0 g / 1 and mandiprop-
amide 250.0 g/ 1, consumption rate 0.6 1/ ha)).

Before harvesting, the foliage was desiccat-
ed with Reglon Super, WS (d.v. diquat 150 g /1,
consumption rate 2 1/ ha).

The experience was laid according to the
methodology for conducting field studies®. The
experiment was repeated twice, the number of
plants in the replication was 20. Planting den-
sity 35.7 thousand plants / ha, feeding area 0.4
by 0.7 m.

The experiments were carried out by means
of natural colonization of the soil by the caus-
ative agent of potato rhizoctonia disease (po-
tatoes were planted on the same plot of land
for 2 years in a row, which made it possible to
form the above background). The peculiarities
of the dynamics of the R. solani population un-
der the colored potato varieties Purple Majesty,
Vitelotte, and Violet were studied by planting
them on a soil infectious background after po-
tatoes on potatoes. Early potato varieties Agata
were planted after various predecessors (pota-
toes, oats, and Sarepta mustard), also cultivated
against the soil infectious background of R. so-
lani.

Soil samples were taken under the plants
before planting (May), during the full germi-
nation phase (June), during the budding period

*Shaldyaeva E.M., Pilipova Yu.V., Shatunova M.P. Optimization of the phytosanitary state of vegetable and specialized crop
rotations in Western Siberia. Phytosanitary improvement of ecosystems: materials of the second All-Russian congress on plant
protection (St. Petersburg, December 5-10, 2005). SPb., 2005. Vol. 1. pp. 585-586.

SDospekhov B.A. Field experiment methodology (with the basics of statistical processing of research results). M.: "Book on

demand", 2012. 351 p.
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- the beginning of flowering (July) and during
the maturation phase of the sample (August -
September ) before harvesting to study the fea-
tures of the dynamics of the R. solani fungus
population in potato plantings. The accumula-
tion of rhizoctonia propagules in the soil was
determined using the method of multiple soil
pellets. 40-50 g of soil was taken from an av-
erage soil sample and sifted on a sieve with a
2 mm mesh, the moisture content was brought
to 18%, and then ground to a homogeneous
state. Sowing was performed with pellets using
a sampler [13], 10 cups per sample (15 tablets
in each cup) and one cup per dry weight (15
tablets) for further conversion to the selective
medium of Co and Hora [14].

The population was determined in the spring
before planting (initial); in the summer, in the
phases of full germination and budding - the
beginning of flowering; in the fall before har-
vesting.

Selective medium of Co and Hora per 1 liter
of distilled water: agar - 20.0 g; K HPO* 1.0 g;
MgSO*. 7H, 0 0.5 g; KCI - 0.5 g; FeSO,. 7H, O
-0.01 g; NaNO, - 0.2 g. Sterilization for 35 min
at 1 atm. After sterilization, gallic acid (0.4 g),

streptomycin (0.05 g) and levomycin (0.05 g)
were added.

The number of propagules per 100 g of dry
soil was recalculated according to the formula

_ B-100
A

where B is the number of propagules in 150 tab-
lets; A - the number of soil in 150 tablets, g; Xis
the number of propagules in 100 g of soil.

X

3

RESULTS AND DISCUSSION

Studies have shown that the amount of R.
solani in the soil varied depending on the culti-
var (see Fig. 1).

Under the potato variety Purple Majesty,
two peaks of the fungus population in the soil
were observed: the first (48.7 propagules / 10 g
of soil) - during the full germination period,
the second (57.2 propagules / 100 g of soil) - at
the end of the crop maturation phase. The first
peak in numbers was observed at the beginning
of the growing season - the period of germina-
tion of tubers. This is probably due to the fact
that the root exudates of the plants of this host
cultivar stimulated the germination of spores of
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Fig. 1. Population dynamics of R. solani propagules in soil on different potato varieties

(average for 2017-2019)
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the fungus R. solani, and the soil was actively
colonized by this pathogen. A number of stud-
ies have noted that plant exudates affect the de-
velopment of the causative agent of black scab
and can provide both better opportunities for its
penetration and infection [15] and suppress the
development of the pathogen [16, 17].

The second peak in the abundance of R. so-
lani for this cultivar was observed in the phase
of maturation of the culture (August), which
is obviously associated with the high sapro-
phytic activity of the fungus. As a result, a large
amount of infected plant residues entered the
soil [1, 18].

In Vitelotte and Violet cultivars one peak
was noted in the dynamics of population (59.0
and 49.1 propagules / 100 g of soil, respective-
ly) at the end of the ripening period. The num-
ber of propagules in the soil under these two
varieties during planting and during the germi-
nation period was almost the same, but by the
budding phase - the beginning of flowering, the
Vitelotte variety showed a sharp increase in the
number of fungi - from 25.9 to 51.9 propagules
/ 100 g of soil with its further growth to 59.0
propagules / 100 g of soil. This phenomenon
may be explained by the fact that by this pe-
riod potato plants have rapidly accumulated a
significant amount of carbohydrates and pro-
tein substances which are a good substrate for
the development and active use of them by the
fungus as a source of nutrition, which, in turn,
contributes to a sharp increase in its parasitic
properties growth*.

The Violet variety showed a smooth increase
in the number of propagules in the soil in com-
parison with two other varieties (25.1 propa-
gules / 100 g of soil in the germination phase,
34.2 - budding - the beginning of flowering and
49.1 propagules / 100 g of soil during the ripen-
ing period). The indicators of the number of the
fungus under this variety were the smallest.

The dynamics of development of the fun-
gus R. solani in soil on the same cultivar grown
according to different predecessors also varies.

Thus, during the cultivation of potatoes of the
Agata variety in monoculture at the beginning
of the growing season a decrease in the number
of propagules in the soil from 50.4 to 34.6 per
100 g of soil was noted. Subsequently, one peak
in the number of the causative agent of rhizoc-
tonia was observed, and the accumulation of
the causative agent in the soil was very rapid.
This indicator in the phase of full germination
was 34.6 propagules / 100 g of soil, in the pe-
riods of budding - the beginning of flowering
and ripening it was 1.6 and 3.7 times higher,
respectively (see Fig. 2).

The dynamics of the fungus R. solani
showed two peaks in population when cultivat-
ing potatoes of the Agata variety following ten-
dergreen or oats. The first fell on the phase of
full germination (June), the second - during the
ripening of the culture (August). The first peak
on these previous crops coincided with the low-
est population of phytopathogen in continuous
potato cultivation on potato.

The amount of the pathogen in the soil fol-
lowing oats and tendergreen was 2.5-3.1 times
lower than in the monoculture in the ripening
phase. The accumulation of the infectious prin-
ciple in the soil after these predecessors also oc-
curred, but the rate and dynamics of this accu-
mulation in comparison with the monoculture
turned out to be somewhat different. Thus, from
planting to the germination phase, an increase
in the number of the fungus was observed (1.6—
1.7 times compared to the initial one), by the
period of budding - the beginning of flowering,
the amount of the pathogen in the soil gradu-
ally decreased, then its rise was observed again.
When cultivating the Agata variety following
tendergreen the second peak was 1.1 times
lower than the first and 1.2 times after oats. It
can be assumed that after the decomposition of
tendergreen and oat stubble residues, the sub-
stances contained in them entered the soil and
contributed to the suppression of the pathogen
and the improvement of the soil [16, 17].

“Pochanina L.D. Features of the pathogenesis of potato rhizoctoniae and immunological assessment of varieties to the disease:

author. dis. PhD in Agr. sciences. Samokhvalovichi, 1977.22 p.
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Fig. 2. Population dynamics of R. solani propagules in the cultivation of Agata potatoes followed by

different forecrops (average for 2014-2016)

CONCLUSION

1. The difference in the number and rate of
accumulation of the fungus R. solani under dif-
ferent varieties of potatoes, as well as the in-
fluence of previous crops on this process, have
been established.

2. The fungus R. solani population dynam-
ics by cultivars differs in the soil. The smallest
number of the causative agent of potato rhizoc-
tonia blight in the soil on average during the
growing season was noted under the Violet va-
riety - 33.3 propagules / 100 g of soil, in Purple
Majesty and Vitelotte - 41.5 and 40.4 propa-
gules / 100 g of soil, respectively.

3. When the Agata potato is cultivated in
monoculture, there is a rapid and significant ac-
cumulation of the fungus R. solani in the soil
(from 34.6 to 126.8 propagules / 100 g of soil).
If this specimen is cultivated after tendergreen
or oats, then the number of the pathogen var-
ies to a lesser extent (25.1-52.2 and 19.8-41.0
propagules / 100 g of soil, respectively); sharp
increases in the number of propagative struc-
tures of the phytopathogen in the soil were not
observed.

CIIMCOK JIUTEPATYPbI

1.

Ogoshi A., Cook R.J., Bassett E.H. Rhizoctonia
species and anastomosis groups causing root rot
of wheat and barley in the Pacific Nothwest //
Phytopathology. 1990. Vol. 80. P. 784-788.
Sneh B., Burpee L., Ogoshi A. 1dentification of
Rhizoctonia species. St. Paul, MN, USA: APS
Press. 1991. 133 p.

Sneh B., Jabaji-Hare S., Neate S., Dijst G.
Rhizoctonia species: Taxonomy, Molecular
Biology, Ecology, Pathology and Control.
Dordrecht, The Netherlands: Kluwer Academic
Publishers. 1996. 578 p.

Uvsixos FO.T. TlonynsmmonHast 6uoyorus (Guto-
MaTOTeHHBIX TPUOOB: MoHOTpadms. M., 1998.
204 c.

Hununosa FO.B., lanosesa E.M., Yyaxu-
Ha B.A. Pu30oKTOHHO3 KapTodelns B CEBEpHOM
necoctenu [IproObs. [latorenes pu30KTOHHO-
3a KapTodesl IpH pa3HbIX (PakTopax mepeaadn
Bo3OynuTenst // BecTHUK 3amuThl pacTEHUH.
2004. Ne 2. C. 62-67.

Ogoshi A. Ecology and pathogenicity of
anastomosis and intraspecific groups of
Rhizoctonia solani Kiithn. // Annual Review
Phytopathology. 1987. Vol. 25. P. 125-143.

30  Siberian Herald of Agricultural Science ¢ 2021 « 51 1

Agriculture and chemicalization



Poutb copTa H npe/IecTBEHHUKA B THHAMUKE YHCICHHOCTH
Rhizoctonia solani B mouse

Maumora A.A., Yynukosa H.C.

10.

I1.

12.

13.

14.

15.

16.

17.

18.

Kronland W.C., Stanghelllini M.E. Clean slide
technique for the observation of anastomosis
and nuclear condition of Rhizoctonia solani //
Phytopathology. 1988. Vol. 78. P. 820-822.
Carling D.E., Leiner R.H. Effect of temperature
of virulence of Rhizoctonia solani and other
Rhizoctonia on potato // Phytopathology. 1990.
Vol. 80 (10). P. 930-934.

Cubeta M.A., Vilgalys R. Population biology
of the Rhizoctonia solani complex //
Phytopathology. 1997. Vol. 87. P. 480—484.
Manwea A.A., Konsesa HM., Enuna H.H.,
Quceurxo P.H., Opnosa E.A., Caghonosa A.J1,
Huxonaesa A.A. Cucrtema 3amurthbl Kaprode-
151 ot OonesHelt u Bpeaurenedl B HoBocubup-
ckoii obmactu: MoHorpadus. HoocuOupck:
«PeBuk-K», 2003. 140 c.

Hsaniox B.I, Anexcanopos O.T. OcobeHHOCTH
MIPOSIBIICHHS] PU3OKTOHHO3a KapTodens B bemno-
pyccuu // Mukonorus u putonaronorus. 2000.
Bpim. 34 (5). C. 51-59.

OBomiHbIe KyIbTypsl U KapTodens B CuOHUpH.
Hosocubupck, 2010. 507 c.

Henis Y., Ghaffar A., Baker R.G., Gillespie S.L.
A new pellet soil-sample and its use for the
study of population dynamics of Rhizoctonia
solani // Phytopathology. 1978. Vol. 68. P. 371—
376.

Ko W., Hora F.K. A selective medium for the
quantitative determination of Rhizoctonia
solani in soil // Phytopathology. 1971. Vol. 61.
P. 707-710.

Parmeter J.R. Rhizoctonia solani: Biology of
Pathology. Berkeley: University of California
press. 1970. 255 p.

Manwoea A.A., Mapunkuna I'A., l]ecnosa O.B.
BrimsHMe npenecTBEHHUKOB U AKCTPAKTOB M3
HUX Ha BO30ynuTensl pU30KTOHMO3a Kaprode-
ns1 // Bectauk HI'AY. 2010. Ne 4 (16). C. 18-21.
Manoea A.A., Mapunkuna I'A., bapanos /[.C.,
Bacunvee B.I' Ponb IpeAlIEeCTBEHHUKOB B
0opr0Oe ¢ pU30KTOHNO030M KapToderns // 3ammuTa
u KapaHTuH pactenuid. 2011. Ne 1. C. 28-30.
Herr L.J. Population of Rhizoctonia solani in
soil under in rotation with sugar beet // Annals
Applied Biology. 1987. Vol. 110. P. 413-422.

REFERENCES

L.

Ogoshi A., Cook R.J., Bassett E.H. Rhizoctonia
species and anastomosis groups causing root
rot of wheat and barley in the Pacific Nothwest.
Phytopathology, 1990, vol. 80, pp. 784—788.

10.

11.

12.

13.

14.

Sneh B., Burpee L., Ogoshi A. Identification of
Rhizoctonia species. St. Paul, MN, USA: APS
Press, 1991, 133 p.

Sneh B., Jabaji-Hare S., Neate S., Dijst G. Rhi-
zoctonia species: Taxonomy, Molecular Biolo-
gy, Ecology, Pathology and Control. Dordrecht,
The Netherlands: Kluwer Academic Publishers,
1996, 578 p.

D'yakov Yu.T. Population biology of phyto-
pathogenic fungi. M., 1998, 204 p. (In Russian).
Pilipova Yu.V., Shaldyaeva E.M. Chulkina V.A.
Potato rhizoctonia disease in the northern
forest-steppe of the Ob region. Pathogenesis
of potato rhizoctonia with different factors of
transmission of the pathogen. Vestnik zashchity
rastenii = Plant Protection News, 2004, no. 2,
pp. 62—67. (In Russian).

Ogoshi A. Ecology and pathogenicity of anas-
tomosis and intraspecific groups of Rhizoctonia
solani Kithn. Annual Review Phytopathology,
1987, vol. 25, pp. 125-143.

Kronland W.C., Stanghelllini M.E. Clean slide
technique for the observation of anastomosis
and nuclear condition of Rhizoctonia solani.
Phytopathology, 1988, vol. 78, pp. 820—822.
Carling D.E., Leiner R.H. Effect of temperature
of virulence of Rhizoctonia solani and other
Rhizoctonia on potato. Phytopathology, 1990,
vol. 80 (10), pp. 930-934.

Cubeta M. A., Vilgalys R. Population biology of
the Rhizoctonia solani complex. Phytopathol-
ogy, 1997, vol. 87, pp. 480-484.

Malyuga A.A., Konyaeva N.M., Enina N.N.,
Fisechko R.N., Orlova E.A., Safonova A.D.,
Nikolaeva A.A. System of protection of pota-
toes from diseases and pests in Novosibirsk re-
gion. Novosibirsk: Revik-K Publ., 2003, 140 p.
(In Russian).

Ivanyuk V.G., Aleksandrov O.T. Features of the
manifestation of potato rhizoctoniae in Belarus.
Mikologiya i fitopatologiya = Mycology and
phytopathology, 2000, release. 34 (5), pp. 51—
59. (In Russian).

Vegetable crops and potatoes in Siberia. Novo-
sibirsk, 2010, 507 p. (In Russian).

Henis Y., Ghaffar A., Baker R.G., Gillespie S.L.
A new pellet soil-sample and its use for the study
of population dynamics of Rhizoctonia solani.
Phytopathology, 1978, vol. 68, pp. 371-376.

Ko W., Hora F.K. A selective medium for the
quantitative determination of Rhizoctonia solani
in soil. Phytopathology, 1971, vol. 61, pp. 707—
710.

3emiieiene U XUMH3AIHs

CHOHpPCKHI BECTHHK CEJILCKOXO03SHCTBEHHOM Haykn « 2021 ¢ 51 ¢ 1

31



The role of variety and forecrop in the population dynamics
of Rhizoctonia solani in soil

Malyuga A.A., Chulikova N.S.

15. Parmeter J.R. Rhizoctonia solani: Biology of
Pathology. Berkeley: University of California
press, 1970, 255 p.

16. Malyuga A.A., Marinkina G.A., Shcheglo-
va O.V. Influence of forecrops and extracts from
them on the causative agent of potato rhizocto-
nia. Vestnik NGAU = Bulletin of NSAU, 2010,
no. 4 (16), pp. 18-21. (In Russian).

NH®OPMALIUA OB ABTOPAX

<) Mamora A.A., JIOKTOp  CEJIbCKOXO3511-
CTBEHHBIX HayK, 3aMECTHTEIb PYKOBOAWUTENS IIO
Hay4yHOH paboTe, TVIABHBI HAay4HBI COTPYIHUK:
aapec ajis nepenucku: Poccus, 630501, Hoso-
cubupckas o0iacth, p.n. KpacHooOck, a/s 463;
e-mail: anna_malyuga@mail.ru

Yyaukosa H.C., kaunuaaT cenbCKOX03sHCTBEH-
HBIX HayK, CTapIINI HAyYHBIN COTPYIHUK

17. Malyuga A.A., Marinkina G.A., Baranov D.S.,
Vasil'ev V.G. The precursors’ role in the control
of potato rhizoctonia. Zashchita i karantin ras-
tenii = Board of Plant Protection and Quaran-
tine, 2011, no. 1, pp. 28-30. (In Russian).

18. Herr L.J. Population of Rhizoctonia solani in soil
under in rotation with sugar beet. Annals Applied
Biology, 1987, vol. 110, pp. 413-422.

AUTHOR INFORMATION

<) Anna A. Malyuga, Doctor of Science in
Agriculture, Deputy Head for Research, Head Re-
searcher; address: PO BOX 463, SFSCA RAS,
Krasnoobsk, Novosibirsk Region, 630501, Russia;
e-mail: anna_malyuga@mail.ru

Natalia S. Chulikova, Candidate of Science in
Agriculture, Senior Researcher

Jlama nocmynnenua cmamou 09.10.2020
Received by the editors 09.10.2020

32  Siberian Herald of Agricultural Science ¢ 2021 « 51 « 1

Agriculture and chemicalization



