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Monitoring the distribution and development of apple scab (Venturia inaequalis) and
powdery mildew (Podosphaera leucotricha) disease in the southern and southeast
regions of Kazakhstan

Apple (Malus domestica) is a very important fruit tree that is widely cultivated in different climatic regions of
the world. Scab (Venturia inaequalis (Cooke) G.) and powdery mildew (Podosphaera leucotricha) are
common fungal diseases in apple orchards. The harmful impact of these disease results in poor fruit size and
quality, premature fruit fall, peeling, less fruit bud development in the next year's fruit buds. When the patho-
gen is present under favorable environmental conditions, disease develops highly, and the crop losses of up
t070 %. Phytosanitary monitoring for the spread and development of the scab and powdery mildew pathogen
was carried out the main fruit tree-growing regions of Kazakhstan, namely, Almaty, Turkestan and Zhambyl
regions apple-growing farms in 2022. Research was conducted on apple orchards on the territory of 14 ha in
Almaty region, 288 ha in Turkestan region and 40 ha in Zhambyl region. We carried out a phytopathological
assessment of fungal disease for folowing commercial varieties Starkgrimson, Zolotoy presvesov, Aydaret,
Americanka, Samured, Gala, Fuji and Golden Delicious grown in these regions. According to the results of
the study, there were no symptoms of powdery mildew in Almaty and Zhambyl regions. Furthermore, pow-
dery mildew distribution was 18.05 % in the Aidaret, while its development was at a lower level of 3.06 % in
the apple orchards where Tulkibas district of Turkestan region. Scab pathogen is present in all orchards of the
studied regions. The pathogen Venturia inaequalis was spread at an average level with 23-31 % in Starkgrim-
son, Zolotoy presvesov and Aidaret varieties, while its development was at a low level with 1-2.84 % in the
Almaty region. The disease distribution is with 30-37 % of orchards where Starcrimson, Golden Delicious
and Red Delicious varieties are grown in the Zhambyl region. As well as the development of the disease was
2-4.12 %. In the Turkestan region, in Samured and Starkrimson varieties, scab ditribution was at a low level
with 3-3.71 %, while the development of the disease was with 0.50-0.81 %. In Idared and Gala varieties, the
disease distribution in the range about 16-17 %, while the development developed at a lower level with 0.13-
1.25 %. The Fuji was recognized as resistant variety to scab, for the reason of no disease symptoms.
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Introduction

In many parts of the world, one of the most important fruit crop in Kazakhstan is the apple tree.
According to the information of agriculture, Kazakhstan people consume 344.3 thousand tons of apples
annually, 144 thousand tons of which are imported. Providing the domestic market is expected due to the
construction of new intensive gardens covering an area of 6.6 thousand hectares. The main fruit-producing
areas of Kazakhstan are the southern regions — South Kazakhstan — 18,024.6 ha, Almaty region —
16,180.7 ha and Zhambyl region — 5,794.7 ha. The natural and climatic conditions of these regions are
suitable for growing high-quality fruits that can compete with foreign products [1]. Kazakhstan plans to
supply the entire country with apple production by 2024 [2].

Venturia inaequalis (Cooke) G. Winter, the apple scab pathogen, causes significant damage to fruit
production, lossing level of product quality and yield up to 70 %. For developing of apple scab, favorable
conditions are abundant rainfall in the last month of spring and early summer [3]. The main economic impact
is due to the reduction in both size and marketable quality of the fruit, as well as decreasing the vitamin lev-
el [4]. Studies conducted by domestic and foreign scientists show the wide intraspecies heterogeneity of the
fungi, which ensure its survival [5]. Powdery mildew is a fungal disease that spreads by spores in summer
and affects most garden crops. The disease overwinters in plant buds. The growth of shoots infected with
powdery mildew are dameged, dried up, leaves curl and fall down. It is difficult to fight this disease, so it is
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easier to prevent by planting apple varieties resistant to this disease in the garden. Scab is one of the most
harmful diseases, develops rapidly in moderately warm and humid weather, and is actively manifested in
densely planted and frequently watered gardens. The causative agent of the disease overwinters in fallen
leaves and bark of infected plants. In the spring, spores of the fungus multiply and then spread with the help
of raindrops, insects and wind, damaging young leaves and shoots. Only varieties resistant to this disease
should be planted in wet weather regions [6].

The main task of the modern breading of fruit crops is to create varieties with economic valuable traits,
resistant to important diseases. Scab (Venturia inaequalis) and powdery mildew (Podosphaera leucotricha)
are the most harmful fungi of apple trees [7]. Apple breeding has the same difficulties as other fruit crops,
such as the length of the ontogenetic development period, the presence of heterozygous varieties and forms
at a high level under the influence of cross-pollination [8]. In the biology of fruit crops, time is spent on its
reproduction and cultivation. Thus, it takes at least 8-10 years to obtain one adult fruit-bearing generation of
an apple tree, even using vegetative forms, which limits not only the first hybrid generation needed as
starting material, but also the second and third generation in genetic research by traditional methods. The
fight against scab and powdery mildew disease is carried out mainly by phytopathological monitoring and
maintaining the agrotechnology of growing fruit crops, as well as creating varieties resistant scab [9]. There
is a need to develop new tools and methods for protecting plants from diseases, to optimize measures to
combat scab and powdery mildew using modern approaches [10]. The purpose of the research: to carry out
phytosanitary monitoring of the ditribution and development of scab and powdery mildew diseases in apple
orchards of the southern and southeastern regions of Kazakhstan and to identify disease-resistant apple
varieties.

Experimental

The distribution and development degree of scab and powdery mildew were determined in the main
apple-growing regions orchards of Almaty, Zhambyl and Turkestan regions. Phytopathological evaluation of
varieties Starkgrimson, Zolotoy preoshesod, Aidaret, Americanka, Samured, Gala, Fuji and Golden
Delicious for fungal disease. According to the phytopathological method, the distribution and development
degree of the disease was determined [11].

The distribution of diseases was determined by the percentage of counted infected plants and the total
number of registered plants. Calculation was conducted by using formula 1 below:

P =n *100/N (1)

Here: P — the distribution of the disease (%),

n — the number of infected plants,

N — the number of total registered plants.

During the phytopathological assessment, 25 leaves are evaluated from 4 sides of one tree, as a result,
100 leaves are taken into account [12].

The degree of developed disease was accounted by the scale:

Here:0 — no visible symptom;

1 score — single spots, 10 % of the leaf surface was damaged;

2 score — spots occurred from 10 to 30 % of the leaf surface;

3 score — spots occurred from 30 to 50 % of the leaf surface;

4 score — over 50 % of leaf surfaces covered by spots.

Calculation of disease development degree was carried out by the formula 2:
R=2X(a"b)+(a-b)..*100/ NK(2)

Here: R — the degree of development of the disease, %;

¥ — the sum of the products of a and b;

a — the number of leaves, fruits or trees with the same signs of disease development;
b — the score of the lesion corresponding to this sign;

N — the number of accounted leaves, fruits or trees;

K — the heavy infection score.
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MM 106 and M 9 trees were used as a rootstock for varieties grown in orchards. The rootstock MM 106
is the most popular and deeply studied clone rootstock not only in European countries, but also in Russia and
the CIS countries. This rootstock of apple trees is not only popular among professional gardeners, but also
among amateur gardeners.The meaning of the MM series in the breeder means that it was obtained by the
joint efforts of British breeders of the Merton Institute and the Mollinsk Experimental Station by crossing the
M1 variety with the Northern variety. The dwarf MM 106 belongs to the group of semi-dwarf and medium-
sized dwarfs. And M9 is the most common dwarf rootstock for apple trees. The height of the trees in this
rootstock depends on the growth strength of the variety, but in any case it does not exceed 2.5-2.7 m. Life
expectancy of rootstock M9 trees is 30-40 years. It takes three to four years to bear fruit [13].

Results and discussion

In the autumn-winter period, the overwintering state of scabpathogen is determined. At the beginning of
summer, ascospores are detected in the “Green tip” and “Tight cluster” phases, and the damaging level by
fungal diseases is assessed. Further, monitoring is carried out 2-3 weeks after flowering at the beginning of
fruit ripening to evaluate the effectiveness of the protection scheme. The flight of scab ascospores is
considered in dynamics in laboratory conditions, the infection degree of new leaves and fruits are directly
registered in the garden. Phytosanitary monitoring was conducted from June 10 to July 30, 2022 in order to
determine the distribution and development of apple scab and powdery mildew diseases. The research was
carried out in orchards of apple-growing farms of Almaty, Zhambyl and Turkestan regions. The main
cultivated apple varieties in these regions are Starkgrimson, Zolotoy presvesov, Aydaret, Americanka,
Samured, Gala, Fuji and Golden Delicious. M9 and MM 106 were used as rootstock varieties of these
varieties (Table 1).

Table 1
Distribution and development of scab and powdery mildew disease in apple orchards inAlmaty region

Rural district, Varieties Root Field | Disease development index, % Coordinates
farm stock area,
varieties ha Scab Powdery
mildew
P | R P | R
Region: Almaty. District: Enbekshikazak — 2022
Baydibekbi farm . N 43°39'.930"
“Akkazy” Stark Grimson M9 4 28,33 2,84 0 0 E 779%6' 171"
Baydibekbi farm Zolotoy N 43°39'.930"
“Akkazy” prevoskhod MM 106 4 31,31 2,76 0 0 E 77°86'.171"
Baydibekbi farm N 43°39'.930"
“Akkazy” Aydaret M9 4 23,33 1,108 0 0 E 77°86' 171"
Baydibekbi farm . N 43°32'49 344"
“Ermek” Amerikanka MM 106 2 0 0 0 0 E 77° 52' 3 468"
Baydibekbi farm N 43°32'49.344"
“Ermek” Aydaret MM 106 2 0 0 0 0 E 77° 52' 3 468"
Note — P — distribution, R — development.

During the research, infected leaves and fruits’ samples were collected from gardens in different
regions, and a herbarium was created.

Monitoring was carried out in the apple orchards of Akkazinsky and Yermek farms with an area of 14
hectaresin the Enbekshikazakh District of Almaty region. These gardens are located at the foot of the
Zailiyskiy Alatau.There were no signs of powdery mildew in the Almaty region, while scab disease distribu-
tion was about 23-31 % in the Starkgrimson, Golden prevoskhod and Aidaret varieties, the development was
low with 1-2.84 %. The Americanka and Aidaret varieties showed no signs of disease.

At the next stage of the research, monitoring of apple orchards in the Turkestan region was carried out.
The monitored total area was 288 hectares.There were no signs of the spread and development of powdery
mildew disease in the Kazygurt District of Turkestan region. In the Samurai and Starkrimson varieties, dis-
tribution of scab was lowe approximately 3-3.71 %, the development of the disease was 0.50-0.81 %. The
disease distribution was from 16 to 17 % in Aydared and Gala varieties, the development was a lower level
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with 0.13-1.25 % (Table 2). The Fuji variety was recognized as resistant to scab, no signs of the disease were
observed.

Table 2

The distribution and development of scab and powdery mildew disease in apple orchards of the
Turkestan region

Rural district, farm Varieties Root Field Disease development index, % Coordinate
stock area, Scab Powd
varieties ha ca owdery
mildew
P | R P | R

Region: Turkestan District: Kazygurt — 2022.
Kazygurt LLP MM N 41°36'7.637"
“AknietAgro” Samured 106 33 3,7 0,51 0 0 E 69°22'2 022"
Kazygurt LLP Stark MM N 41°36'7.637"
“AknietAgro” Grimson 106 33 3,71 081 0 0 E 69°22'2.022"
Kazygurt LLP MM N 41°36'7.637"
“AknietAgro” Idared 106 33 16,64 1,25 0 0 E 69022|2.022"
Kazygurt LLP MM N 41°36'7.637"
“AknietAgro” Gala 106 33 16,66 0,13 0 0 E 69°92'2.022"
Kazygurt LLP . MM N 41°36'7.637"
“AknietAgro” Fuji 106 33 0 0 0 0 | E690222.022"

Region: Turkestan District: Tulkibas — 2022.
Tulkibas, Farm MM N 42°33'32.288"
“Koktal” Aydaret | g 41 0 0 | 1805|306 | 1 g50rgn 687"
Tulkibas, Farm Golden MM 0 0 0 0 N 42°33'32.288"
“Koktal” Delicious | 106 41 E 70°24'2.687"
Tulkibas, Farm Stark MM 0 0 0 o | N42°3332.288"

Kokal Grimson | 106 4 E 70°24'2.687"

Note: P — distribution, R — development; LLC — Private farm, SSC — Experimental-production farm.

A Phytopathological assessment of powdery mildew and scab of Aidaret, Golden Delicious and Stark
Grimson varieties grown on an area of 123 hectares was carried out in Tulkubas District of Turkestan re-
gion (Fig. 1). These apple orchards showed no signs of scab disease. And the powdery mildew disease distri-
bution was with 18.05 % in the Aydaret Variety, the development was at a low level with 3.06 %. There
were no disease signs in The Golden Delicious and Stark Grimson varieties with powdery mildew.

Phytosanitary monitoring for the distribution of powdery mildew and scab was conducted in the apple
orchards of Zhambyl region. LLP “Tosh Merkensky”, located in the Merke district, showed no signs of
powdery mildew disease from the leaves and fruits in the apple orchards of the Merke district (Table 3). Scab
distribution was at an average level of 30-37 %. in gardens where the varieties Starkrimson, Golden
Delicious and Red Delicious and the development of the disease was 2-4.12 %.

Among the fungal diseases of apples, powdery mildew and scab are pathogens that directly affect the
loss of yield and quality. Fruit trees are widely grown in Almaty, Zhambyl and Turkestan regions of the
country. During the fruiting period of apple trees, phytosanitary monitoring for distribution and development
of fungal disease was carried out in the apple orchards (Fig. 2).
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Figure 1. Leaf infection with powdery mildew and scab scored with 4

Table 3
Distribution and development of scab and powdery mildew disease in apple orchards of Zhambyl region
Rural district, Varieties Root | Field | Disease development index, % Coordinates
farm StO.Ck. aLea, Scab Powdery
varieti a mildew
es P R P [ R
Region: Zhamby! region District: Merke — 2022.
LLP “TOSH Stark MM N 42°48'.584"
Merkensky” Grimson 106 13 31,48 2,21 0 0 E 73°10'.387"
LLP “TOSH Golden MM N 42°48'.584"
Merkensky” Delicious 106 14 3333 2,91 0 0 E 73°10'.387"
LLP “TOSH Red MM N 42°48'.584"
Merkensky” Delicious 106 13 36,87 412 0 0 E 73°10.387"

Note: P — distribution, R — development; LLC — Private farm.

40
30
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) e

Almaty region Turkestan region Zhambylregion
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development, %

H Distribution ®Development

Figure 2. Distribution and development of scab in apple orchards of Almaty, Turkestan and Zhambyl regions, 2022
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Powdery mildew was found only in Tulkibas district of Turkestan region among the regions that
conducted a survey, in the Aydaret variety, the powdery mildew ditribution was at the level of 18.05 %, and
the development rate was at a low level with 3.06 %. Based on the results, scab distributed moderately in
Zhambyl region among the regions that conducted the study. The highest distribution rate of the disease was
37 %, the development rate was 4.12 %.

Conclusion

In May and July 2022, phytosanitary monitoring of the distribution and development of scab and
powdery mildew was carried out in apple orchards. The directions of the route study included peasant farms
of Almaty, Zhambyl and Turkestan regions where the main apple-growing regions of the country. In apple
orchards of the Almaty region, scab disease distributed in the average range of 23-31 % in the varieties Stark
Grimson, Zolotoy prevoskhod and Aidaret, the development was in the lower range of 1-2.84 %.
Phytopathological assessment of scab in apple orchards was carried out in the Turkestan region. In Kazygurt
district, the spread of the pathogen was observed in the Samured and Stark Grimson varieties at a lower level
of 3-3.71 %, and the development of the disease was with 0.50-0.81 %.

At the same time, in the Aydaret and Gala varieties, the disease distribution was in the range of 16-
17 %, the development showed a lower level with 0.13-1.25 %. The leaves and fruits of the Fuji variety,
grown in the apple orchards of this region, have been found to be resistant to the disease due to the fact that
they do not show signs of scab. As a result of a route study in the apple orchards of Zhambyl region, the
causative agent of Venturia inaequalis was distributed at an average level of 30-37 % by the varieties
Starkrimson, Golden Delicious and Red Delicious. And the development of the disease was with 2-4.12 %.
In the apple orchards of Almaty and Zhambyl regions, there were no signs of powdery mildew disease. And
in the koktal farm in Tulkubas District of Turkestan region, the spread of powdery mildew in the Aydaret
variety was with 18.05 %, the development showed a low level of 3.06 %.
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KaSaKCTaHHLIH OHTYCTiK KIHE OHTYCTiK-HIbIFbIC aﬁMaKTaprHIla AJIMaHBbIH
Ta3 KoTeIpbl (Venturia inaequalis) :xone ak yurak (Podosphaera leucotricha)
aypybIHBIH Tapajybl MeH JaMyblHA MOHUTOPHHI

Anma (Malus domestica) — onemHiH opTypJii KIUMATTHIK aiiMaKTapblHAa KCHIHEH OCIpiieTiH eTe MaHbI3/bI
sxemic arambl. Ta3 koTeip (Venturia inaequalis (Cooke) G.) xone ak ynrak (Podosphaera leucotricha) amma
0akTapbIHIA KEeH TapajfaH CaHBIpayKyJlaK aypyiapbl. Ko3IBIpFEINI caxgaphl )KeMicTep/IiH KeJeMi MeH cama-
CBIHBIH TOMEHJCYIHE, KEeMICTepIiH Mep3iMiHeH OYpBIH TyCyiHe, KaOBIpIIaKTaHYbIHA, KEJIECl JKBUIFBI JKeMic
OYpIIiKTepiHiH Haap JaMybIHA albll Keneldi. AypyFa KOJaiisl skaFaaii OOJIFaH *KblIIaphl HaTOTEH KOFaphl
neHreiine namoin, eHiM 70 %-ra neifin sxoramysl MyMKiH. 2022 kbl KazakcTaHHBIH HETI3T1 jKeMic aFamTa-
PBIH ecipeTiH aiiMakTapbl AnMaTsl, TypkicTaH oHe JKaMOBLI1 00bICTApBIHBIH aliMa ©CIpeTiH Liapya KoxKa-
JBIKTAPBIH/A Ta3 KOTHIP MEH aK YHTa IIATOTEHIHIH Tapamybl MEH AaMyblHa (UTOCAHUTAPIIBIK MOHHTOPHHT
JKYPprizinai. Anmars! o6mbiceiHAa 14 ra, Typkictan o6mabiceiHna 288 ra, XKamObu1 oo0bickinaa 40 ra aymakra-
FBI aIMa OaKTapblHa MapIIPYTTHIK 3epTTey skacanabl. by aiimakrapna ecipinetin «CTapKrpuMcoH», «30I10-
TOH npeBocxo», «Aliaapery, «AMepukankay, «Camypeny, « ana», «@ymkn» xoHe «['onnen Jlenumecy cu-
SKTBl KOMMEPIMSIBIK COPTTAPBIHBIH CaHBIPAYKYJIAK aypyblHAa (HUTOMATOIOTHSIIBIK Oaranay >KYpri3iire.
3epTTey HOTHKECI KepceTkeHaeld AnmMatsl skoHe JKaMObul OONMBICTapBIHAA aK YHTAaK aypybIHBIH Oenrinepi
Oaiikanmanpl. An Typxictan oOnbiceiHBIH TyJkiOac ayJaHBIHBIH anMa OaKTapblHAA aK YHTAaK aypybl «Aiina-
per» copreinza 18,05 % nenreiine Tapainca, namyst 3,06 % TeMeHTrI IeHrelae 3anannanrad. Ta3 KOThIp maro-
TeHi 3epTTey JKYPri3iireH aiMakTapiblH OapiblK OakTapbiHIa KesmecTi. AnMaTel obubickiHma Venturia
inaequalis ko3mbIprbIIbl «CTAPKTPUMCOHY, «30JI0TOM MPEBOCXOI» kKaHE «Aliaaper» coprrapbiaaa 23-31 %
apalbIFpIH/Ia OpTallla JeHrel e Tapaiica, namysl 1-2,84 % apanbiFblHna ToMeHr1 neHreiine 6ommsl. KamObit
obGusickIHAa aypy «Crapkpumcony, «onnen emumecy xaHe «Pexn [ennmec» copTrapsl ecipiietin 6akrap-
na 30-37 % oprama neHreiine tapanraH. An aypynasiH gamysl 2-4,12 % xypangel. TypkictaH oOGJBICEIHZIA
«Camypen» xoHe «CTapKpHUMCOH» COPTTapbIHIa Ta3 KOoThIp 3-3,71 % TemeHri aeHreiine Tapaica, aypyablH
namysl 0,50-0,81 %-nb1 Kypazsl. «Afinapen» sxoHe «I'anay coprrapbiaaa aypy 16-17 % apanbiFbiHaa Tapai-
ca, mamys! 0,13-1,25 % Temenri menreline nambiasl. Ta3 KoTblpra «@DymKm» cOpTHI TO3iMAI A€H TaHBUIIHI,
aypyabIH Oenrinepi 6alikanMaabl.

Kinm coe3dep: anmanap, GUTONATONOTHS, aK YHTAK, Ta3 KOTHIP, CaHBIpAyKyJIaK, TO3IMJLTIK, MATOTCH, CEeNCK-
IHSL.

K. Faneimbek, A.K. Manenosa, C.b. bakupos, b.)K. Ka6sim6exosa, A. IpkiToait,
K. Aniteim6er, I.W. Kanasibaesa, P. O6nikopimosa, bonar Mynupa

MOHUTOPHMHI PacIPOCTPAHEHUS M Pa3BUTHA 00J1e3Hell 1010HeBOM NapuIu
(Venturia inaequalis) u myunucToii pocsl (Podosphaera leucotricha)
B I07KHBIX U IOT'0-BOCTOYHBIX PErHOoHAX Ka3zaxcrana

s6moust (Malus domestica) — ouens BaxkHOE (PPYKTOBOE JEPEBO, MIMPOKO BHIPAIIMBAEMOE B Pa3IMUHBIX
KJIMMaTHYECKUX 30HAaX BO BCEM MHpe. B s0JIOHEBBIX calax pacrnpocTpaHEHHBIMH IPUOKOBBIMH 3a00JIeBaHMs-
mu siBisiioTest mapma (Venturia inaequalis (Cooke) G.) u myunucras poca (Podosphaera leucotricha). Bpen-
HbIE MOCIECTBUS ATHX 00JIe3HEH NMPHBOIAT K CHIKEHUIO PAa3MEPOB U Ka4eCcTBa IUIOJIOB, MPEKIEBPEMEHHOMY
UX ONaJaHHUIO, LICTYIICHHIO, TIOXOMY Pa3BHTHIO IUIOAOBBIX MOYEK CIEAYIOIIEro rojxa. B Te romsl, xoraa
YCIIOBHS OJIaronpHsATHBI 1St 3a00eBaHMs, TATOTEH Pa3BUBACTCS OUYCHb CHIIBHO M YPOXKai MOXKeT ObITh HOTe-
pstH 10 70 %. B 2022 . 6611 IpOBENIeH (PUTOCAaHUTAPHBIN MOHHTOPHHT PACTIIPOCTPAHEHHS W PA3BUTHS MATO-
TeHOB HapII¥ U MyYHHCTOH POCHI B XO3SIHCTBAaX, BHIPALIMBAIONINX SIOJIOHH, OCHOBHBIX pernoHoB Kaszaxcrana
— Anmatunckol, Typkectanckoit u XKamObiickoit obnacteir. B AnmmaTtiHCKO# 001acTH MapipyTHOE 00cie-
JIOBaHHUE SIOJOHEBBIX CaJlOB MPOBOAMIOCH Ha momanu 14 ra, B Typkecranckoit — Ha 288, B XKamObuickoi
— Ha 40 ra. OcymiecTBieHa (HUTONMATOIOIHYECKAs OlIEHKA IPUOKOBBIX 32a00J€BaHN KOMMEPUYECKHUX COPTOB
«CTapKrpuMcoH», «30J0TOH MPEBOCXOIHBINY, «Alinapen», «AMepukanka», «Camypeny, «amay, «Dymxm»
u «onnen Jlenuiecy, BeIpalliBaeMbIX B ATHX PErHOHax. Pe3yibTaThl HCCIIEAOBaHUH MMOKa3ald, 4ToO B All-
MaTHHCKOH 1 YKaMOBUICKOH 00MacTsIX MPH3HAKOB 00JI€3HH MYyYHHCTON POCHI He HabI0AaI0Ch. B s1010HEeBBIX
cagax Trompkybacckoro paiiona TypkecTaHCKO# obiiacTH My4yHHCTasi poca OblIa pacHpOCTpaHEHa y copTa
«Aitnapen» Ha 18,05 %, a ee pa3Butue 6puT0 Ha HU3KOM ypoBHE — 3,06 %. Bo30OyauTens nmapim otmedancs
BO BCEX Ca/laX PErHOHOB, I/Ie MPOBOANIKCH HCCIeoBanus. B AnmaTuHckoi obnactu Bo3OyauTens Venturia
inaequalis 6bUT pacnipocTpaneH B cpeaHeit crenenu B npeaenax 23—-31 % y coproB «CTapKrpUMCOH», «30I10-
TOW HPEBOCXOMHBIIN» U «Aiinapen», a ero pa3putue Obi1o Ha HH3KOM ypoBHe 1,0-2,84 %.B JKamoObuickoit
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obnactu pacrpocTpaneHue 6onesnu npuxoaures Ha 30-37 % caznos, Tae BeIpaiuBaioTes copra «CTapKkpum-
cony, «onnen Hemumec» u «Pex Henumiecy. A passutue 6ose3nu gocruraino 2,0—4,12 %.B Typkecranckoit
obnactu y coproB «Camypen» u «CTapkpHMCOH» PacCHpOCTPaHEHHUE IapIly YCTAaHOBJIECHO Ha HU3KOM YPOBHE
3,0-3,71 %, a nokazatenp pasputus 6one3nu cocrasmwa 0,50-0,81 %. V coproB «Aimapen» u «['ama» 3a6o-
JIeBaHME PACIPOCTPaHWIOCh B Ipexenax 16-17 %, a passurue 6su10 B Hu3koi crenenu 0,13-1,25 %. Copr
«Dymxn» IpU3HAH YCTOWYMBBIM K Iapllle H3-3a OTCYTCTBHS IIPH3HAKOB OOJIC3HH.

Kniouesvie crosa: s16m0Hs, GUTONATOIOTHS, MyYHUCTAs POCa, Mapiia, Tpud, yCTONYUBBIN, TATOTEH, CENCKIIHS,
CHIDKCHHUE pa3Mepa U KayecTBa MJI0I0B.
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