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Annotation

. In this article the results of the fungicides test against Early blight of potato is
described. There were used fungicides with different active substances (mancozeb +
dimethomorph; pyraclostrobin + boscalid) against Early blight of potato variety Udacha
grown in a moderately arid warm hilly-plain steppe zone of Central Kazakhstan, in a
subzone of dark chestnut soils of “Naydorovskoe LLP”. The features of the defeat and
intensity of the defeat of potatoes by alternariosis in the growing season of 2019 are
shown. Probable species of the genus Alternaria have been identified in potato plantings.
The biological and economic efficiency of fungicides was determined, yield increases
were revealed with single and double application of fungicide.

Keywords: Early blight of potato, Alternaria, fungicides, mancozeb,
dimetomorph, pyraclostrobin, boscalid, biological effectiveness, economic efficiency,
yield increase

Potato has a high potential annually [1]. The primary disease of

productivity, it can provide a harvest of
more than 60t/ha [1]. The average potato
yield in Kazakhstan is 19.04-19.79 t/ha,
however it does not reach even half of
the potential yield [2].

More than 100 types of pests can
damage potato [3]. Loss of yield from
them in the world is more than 30%

potato is late blight. However, in Central
Kazakhstan, alternariosis due to weather
and climatic conditions in terms of
severity can exceed late blight. In Russia
during the years of epiphytotia, losses
from alternariosis reach 30% [4]. Among
the measures aimed at reducing potato
crop losses from alternariosis, the main



ones are the cultivation of resistant
varieties and the chemical method of plant
protection. The importance of plant
protection due to the concentration of
potato production, cultivation in irrigated
areas is even greater. Moreover, to prevent
or suppress pathogen resistance, it is
recommended to use fungicides with
various types of action [5].

Objective: study of the spread and
development of Alternariosis in planting
potatoes, assessing the role of preventive
treatments with fungicides in ensuring
safety from loss of potato harvest during
the growing season

To achieve the goals, the
following tasks were set:

Materials and research methods

To fulfill the research objectives,
field experiments on potato plantings in
the moderately arid warm hilly-plain
steppe zone of central Kazakhstan
(Naydorovskoe LLP) were conducted.
The soil of the experimental plot is dark
chestnut, with heavy loamy texture, with
a humus content of 2.0%, pH 7.5. The
content of available nutrients (mg per 1
kg of soil): P205 2.28; K20 32.66; N-
NO3 1.79.

Experiment 1. The study of the
biological and economic effectiveness of
preventive treatment with fungicides
against Early blight of potato.

Options: 1 mancozeb, 600 g/kg +
dimetomorph, 90 g/kg, 69% ED, 2
kg/ha; 2 pyraclostrobin, 128 g/kg +
boscalide, 252 g/kg , 38% w.d., 0.3
kg/ha; 3 Control without application.
The spraying period is July 11.

Experiment 2. The study of
biological and economic efficiency and

- to monitor the spread and
development of airborne infections in
potato plantings in the dark chestnut
subzone of the steppe zone of Central
Kazakhstan (Naydorovskoe LLP);

- identify the causative agent of
Alternariosis in laboratory conditions by
using wet chambers and isolation in a
pure culture;

- determine the biological
effectiveness of fungicides against
Alternariosis in potato plantings;

- determine the yield of potato
tubers depending on protective measures
and the economic effectiveness of
fungicides.

double treatment with fungicide against
Early blight of potato.

Options: 1 Pyraclostrobin, 128
g/kg + boscalide, 252 g/kg, 38% w.d.,
0.3 kg/ha; 2 Control (no application).
The spraying period is July 29.

The repetition in the experiments
was threefold, the size of the plots was
36 m2. Spraying plants with a backpack
sprayer was carried out with a rate of
flow of working fluid at a rate of 200
I/ha. Potato variety Udacha.

During the performing accounting
and observing inspection at the
experimental hospital combined with the
shuttle. The methodology generalized by
V.G. Ivanyuk, S.A. Banadysev, G.K.
Zhuromsky [6], recommended by
G.Sukhoruchenkova, Dolzhenko [7],
Hannibal F.B. [8] and other authors;
Assessment of the biological and
economic  effectiveness  of  the
preparations was carried out according to
the recommended for testing pesticides



[8, 9]. Observations of the growth and
development of potatoes and yield were
determined according to the Gossortset
method [10].

Potato tops were affected by
diseases from the complete germination
phase to its death using a 6-point rating
scale, where 0 points — no symptoms of
the disease, and 6 points — all leaves
died out. The spread and development of
diseases was determined 10, 18-20, 30

days after the treatment of plantings with
fungicides. The calculation of biological
effectiveness was carried out according
to the modified Abbot formula.

The identification of pathogens
was carried out in the laboratory of plant
biotechnology of JSC «S. Seifullin
Kazakh Agrotechnical University” with
the creation of wet chambers in Petri
dishes, isolation in pure cultures and
microscopy.

Agricultural technology in the experiment

The cultivation of potatoes in the
experimental plots was carried out in
accordance  with  the agricultural
technology adopted by the farm (with
the exception of fungicidal treatments).

Statistical processing of the
obtained yield data was carried out

Research results and discussion

Monitoring of the spread and
development of potato diseases was
carried out from the emergence of
seedlings. The drought, established in
the middle of the summer of this year for
a long period, restrained the spread of
fungal infection. At the beginning of the
growing season, there was only a single
manifestation of  the infection
transmitted by the tubers: blackleg, ring
rot, and rhizoctonia. From the beginning
of the third decade of July after regular
irrigation by rain, rainfall, mainly
rainfall, progression of airborne infection
was noted. Dry leaves of Early blight
with characteristic zonality in the form
of concentric circles began to be found
on individual leaves of the potato of the
surface layer.

It should be noted that the
manifestation of Early blight was in two
forms. At the time of detection (in the

according to B.A. Dospechov [11]. A
significance level of 5% was adopted
(Poos). For statistical processing, the
Sneedecor application statistics program
was used.

budding phase), these were separate
rounded zonal spots with concentric
circles. At later infection, the initial
manifestation was in the form of many
small mostly angular spots located along
the entire surface of the leaf blade. When
the first signs of the disease appeared,
the potato was in the phase of the end of
budding - the beginning of flowering. In
this phase, the spread of Early blight was
single, in the range of 2.0-2.7%. The
defeat of late blight was not detected.
With the onset of the phase of
mass flowering, the spread and
development of Early blight intensified.
Hot weather combined with precipitation
contributed to the mass appearance and
development of the fungus. In the middle
of the first ten days of August,
distribution reached 47%, development
averaged 10%. After the appearance of



small necrotic spots, the leaf was
withered and folded into a tube.

Towards the end of the growing
season on an aging tops, the spots of
Early blight began to merge together.
This led to necrotization of a significant
leaf surface. In the third decade of
August, diseased leaves began to turn
yellow and dry. The death of individual
plants from Early blight was observed.
Sick and dead plants were a source of

infection, nearby plants had a severe
degree of damage. On average, the
spread of the disease was 79%, the
degree of damage was 20%. The defeat
of late blight was a single, the number of
diseased plants at the end of August did
not exceed 5%.

Figure 1 shows as microscopy of
plaque isolated on potato-glucose agar
(PGA) and an illustration with an
identified pathogen in AIPP [9].

a - allocated conidia from plaque; b - identified conidia [9]

Figure 1 - Identification of the pathogen of Early blight

When inoculated on the KGA,
both sterile and abundant spore colonies
were formed. For comparison, images
are provided with pathogens identified
and in VIZR [9]. At earlier stages of
potato development, microscopy of
plague from wet chambers and artificial
nutrient media revealed conidia
Alternaria solani more often. When
analyzing plaque at the beginning of the
death of the tops, conidia of Alternaria
alternata were more often found.
Identification of pathogens of Early
blight and their features require further
study [12, 13, 14].

The threshold for the
appropriateness of applying active

measures with the help of chemicals
according to Polyakov et al. [5] against
Early blight during the growing season is
12% of the defeat of the tops. As a
preventive measure, on July 11, at the
beginning of potato budding, according
to the experimental design, fungicides
were treated. At the time of spraying,
there were no signs of Early blight and
late blight on the aboveground organs of
the potato. A weak manifestation of
alternariosis and mainly in the control
(without treatment) was found at the
beginning of the third decade of July
(spread of 2.3%, development within
0.05%), after repeated irrigation by
irrigation. With a weak degree of plant



damage, it was not possible to determine
the biological effectiveness on day 10
after treatment. Differences in the
distribution and  development of
alternariosis in the use of fungicides
were clearly identified 18 days after
treatment, after precipitation at the
beginning of the third decade of July.

ifferences in the spread and
development of diseases 18 days after
treatment with fungicides with a weak
infectious load were significant. |If
44.8% of plants were affected in the
control, then in variants treated with
fungicides, plants affected by Early
blight were 1.9-4.3 times less (table 1).

Table 1 - The effect of preventive treatment with fungicides on the distribution and
development of potato Early blight after 18 days (145 reference plants, processing July

11)

Option Affected | Preva- Sum of The Biological

plants, | lence,% | frequencies | intensity | efficiency,
pcs. of the %
lesion,%

Mancozeb, 600 g/kg + dimetomorph, 90 20 13.8 436 4.0 56.0
g/kg, 69% East, (2 kg / ha)
Pyraclostrobin, 128 g/kg + boscalid, 252 15 10.3 283 2.6 75.0
gkg, 38% w.d. (0.3 I/ha)
Control (no application) 65 44.8 992 9.1

According to table 1, by the end of
July, in the phase of flowering of
potatoes, more than a third of plants had
symptoms of alternariosis, the average
degree of leaf damage was 9.1% in the
control. On individual plants, the degree
of damage has already reached the
criteria for the threshold of harmfulness.
It should be noted that after 18 days, the
drug with the active substance
mancozeb, 600 g / kg + dimetomorph, 90
g / kg with the preparative form is water-
dispersible granules and with a
consumption rate of 2 kg / ha, in
biological effectiveness against
alternariosis, it was noticeably inferior to
the drug with the active substance is
pyraclostrobin, 128 g / kg + boscalide,

252 g / kg, with the same formulation
with a consumption rate of 0.3 kg / ha.

Thirty days after prophylactic
treatment, the protective effect of the
drugs was still observed. The drug
Pyraclostrobin, 128 g/kg + boscalide,
252 g/kg, 38% w.d. (0.3 kg / ha) during
the growing season against Early blight
on potato plantings was not inferior. On
these options, the degree of damage to
plants and on the thirtieth day was
noticeably lower than on the control
(without treatment) (table 2).

Table 2 - The effect of prophylactic
treatment with fungicides on the
distribution and development of potato
Early blight after 30 days (142 plants
analyzed, processing on July 11)



Option

ConsumpjAffecte(Preva{ Sum of|The intensity
tion rate,| plants,|lence,|frequen{  of the
kg/ha| pcs. | % cies lesion,%

Mancozeb, 600 g/kg + dimetomorph, 90 g/kg, 69% WD, 2.0 91 |64.1| 1466 13.7

pyraclostrobin, 128 g/kg + boscalide, 252 g/kg, 38% w.d. 0.3 70 |49.3| 1006 9.4

Control (no application)

- 118 | 83.3 | 1969 18.4

At the end of July, the affected
leaves began to turn yellow. In the
period of intense tuberization, damage to
plants by Early blight above the severity
threshold could have a noticeable
negative effect on the processes of
assimilation in the leaves. Affected
potato plants represented a serious
source of potato Early blight infection.
On July 29, a second fungicide treatment
was carried out. On potato plantings in

the control variant, the development of
the disease already exceeded the
threshold of harmfulness.

Pyraclostrobin fungicide, 128 g/kg
+ Dboscalide, 252 g/kg, 38% EH,
effectively restrained the development of
Early blight. On the 10th day after the
treatment, during the period of intensive
distribution of Early blight with double
use, the biological efficiency was 89.0%
(table 3).

Table 3 - Biological effectiveness of fungicide against potato alternariosis 10 days after
re-treatment (150 plants analyzed, processing July 11 + July 29)

Option affected | Preva-| Sum of | The intensity | Biological
plants | lence,| freg- |of the lesion,% effici-
% | uencies ency,%
pyraclostrobin, 128 g/kg + boscalide, 252 g/kg, 16,0 374 2,8 89.0
38% w.d., 0.3 kg / ha
Control (no application) 123 82,2 | 2360 25.7 -

20 days after the fungicide
treatment (in mid-August), in the control
without treatment with severe damage to
alternariosis, not only the death of
individual leaf sections was observed,
but also the complete yellowing and
death of the tops on separate potato
bushes. The double-fungicide option

continued to effectively suppress the
spread and development of Early blight.
The protective effect of fungicide against
Early blight was also noticeably
manifested on the 20th day after
treatment, the biological efficiency
indicator was at the level of 79.3% (table
4).

Table 4 - Biological effectiveness of fungicide against potato alternariosis 20 days after
re-treatment (148 plants analyzed, processing July 11 + July 29)

Option Affected | Preva- | Sum of The Biological
lence,% | frequen- | intensity | efficiency,
cies of the %
lesion,%
pyraclostrobin, 128 g/kg + boscalide, 252 25.0 699 6.3 79.3




o/kg, 38% w.d. 0.3 kg / ha

Control (no application)

135

91.2 3386 30.5 -

On August 28, on the 30th day
after processing on aging potato tops, the
intensity of plant Early blight infection
in the control without treatment
significantly exceeded the severity
threshold (Table 5). When twice
preventive treatment of potato plantings
with fungicide Pyraclostrobin, 128 g/kg

+ boscalid, 252 g/kg, 38% EH it was
possible to maintain the assimilating
aerial mass of plants almost until pre-
harvest desiccation. One month after
treatment, the number of affected plants
was half that of the control (without
treatment).

Table 5 - Biological effectiveness of fungicide against potato Early blight 30 days after
treatment after double treatment (151 plants analyzed, processing July 11 + July 29)

Option Affected | Prevalence,% | Sumof | The intensity of
plants , pcs. frequencies | the lesion,%
pyraclostrobin, 128 g/kg + boscalide, 68 45.0 2712 24.0
252 g/kg, 38% w.d. , about 3 kg / ha
The control 151 100 3989 35.3
Short-term  rainfall, irrigation temperature regime did not contribute to

irrigation at elevated temperatures in
July and the first half of August were
more favorable for the causative agent of
alternariosis than for late blight.

The first signs of late blight on the
lower leaves of a potato bush in the form
of small brown vague spots began to
appear in the third decade of August.
The spread of the disease was within
5%, the development is weak. In August,
the relatively frequent precipitation
against the background of an elevated

the epiphytotic development of late

blight.

For potatoes cultivated under
irrigation in  Central  Kazakhstan,
fungicidal treatments against

alternariosis are necessary. The results of
the studies showed that in the absence of
protective measures against alternariosis,
the yield loss of tubers can be 16.2-
18.1% (table 6).

Table 6 - Effect of treatment with fungicides on potato tuber yield, Naydorovskoe, LLP

2019 g of .
Consumption | Harvest Deviations
Option rate, kg / ha, | tubers | from control
I/ha tha | tha | %
Single prophylactic treatment (processing 11 July)
Mancozeb, 600 g/kg + dimetomorph, 90 g/kg, 69% WD, 2 23.0 2.0 9.5
pyraclostrobin, 128 g/kg + boscalide, 252 g/kg, 38% w.d. 0.3 24.4 3.4 16,2
Control (no application) (for variant from 11 July) - 21.0 - -
NDS (5 - 3.7 - -




m () | - | 349 | - |
Double processing (processing 11 July and 29 July)

pyraclostrobin, 128 g/kg + boscalide, 252 g/kg, 38% w.d. 0.3 31.9 4.9 18.1

Control (no application) (for variant from 29 July) - 27.0 - -

NDS (o5 3.27

M (%) 1.99

According to the data in table 6,
with a single application of fungicides
against Early blight, you can get positive
deviations in the tuber yield from the
control  (without treatment). They
amounted to 1.5-3.4 t/ha, but in the
conditions of the year were unreliable.
This is because in conditions of
atmospheric drought 1-2 decades of July,
Early blight was poorly developed in
potato plantings (fungicide treatment
was carried out on July 11). In the
future, as the distance from the treatment
period, with the progression of the
disease, the protective effect of

Conclusion

As a result of the selection and
analysis of the affected potato leaves, the
Alternaria solani and Alternaria alternate
species were identified for the subzone
of dark chestnut soils of the Karaganda
region. This provision requires further
research. In the absence of protective
measures, leaf damage by alternariosis
caused loss of potato harvest at the level
of 16.2-18.1%. By biological and
economic effectiveness, fungicide with
the active substance pyraclostrobin, 128
g/kg + boscalide, 252 g/kg; east (0.3
kg/ha) with a single treatment showed
better results than the drug with Al
mancozeb, 600 g/kg + dimethomorph, 90
g/kg; east (2 kg/ha). However, a single
prophylactic treatment carried out at the
beginning of potato budding (July 11)

fungicides was not enough to ensure a
significant increase in yield. The best
results from fungicidal treatment were
obtained with double use during the
growing season of potatoes.
pyraclostrobin, 128 g/kg + boscalide,
252 gl/kg, 38% w.d., at a normal
consumption rate of 0.3 kg / ha when
used for prophylactic purposes, twice
provided effective protection against
Early blight. According to biological
efficiency, the highest economic
efficiency was 18.1% (an increase of 4.9
t / ha from the control level).

was not enough to suppress the
development of the disease in 2019.
Intensive progression of alternariosis
was observed from late July to early
August. An additional crop of potato
tubers from a single treatment with
fungicides (2.0-3.4 t / ha) was within the
limits of NDSgys (3.7). The use of the
drug pyraclostrobin, 128 g/kg +
boscalide, 252 g / kg, and.d.g. in the
prevention of alternariosis of potato
leaves was highly effective. (0.3 kg/ha)
twice (after 10 days 89.0% and after 18-
20 days 79.3%, respectively). Repeated
processing on July 29 contributed to a
significant increase in the yield of potato
tubers (by 4.9 t / ha according to the
variant with pyraclostrobin, 128 g/kg +



boscalid, 252 g/kg, IDG from the control
level).
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Tyiiin

2019 xpuimplH  BereTanmust Ke3eHl okarmaiibiHga Opransik  KazakcTaHHBIH
KOHBIp)Kall KYPFaK >KbUTBI KBIPATTHI JKa3blK Jlajla 30HACHI Kapa KOHBIP TOMBIPAFbIH/IA
(«HatimopoBckoe» JKIIIC) xapronThiH VYgaya CcOpThl TaHAOBIHAH  ipIKTENTEH
3ajaNaHFaH KapTON >KaMbIPaKTAPhIH 1PIKTEY JKOHE TalAaybl HOTIKECIHAE KapTom
albTepHapro3bl  Ko3abipreimTapbl  Alternaria solani »xome Alternaria alternate
AHBIKTAJIJIbI. BUOTOTUSIIBIK JKOHE IIapyallbUIbIK THIMAUIIT OOMBIHIIIA THPAKIOCTPOOUH
acep erymri 3aThl Oap, 128 r/kr + Gockamua, 252 r/kr, c.a.r. (0,3 kr/ra) dbyHrumumai
MaHKo11e0 2.e. 3atel 0ap, 600 r/kr + gumetomopd, 90 r/kr; B.a.T. (2 kr/ra) GyHrUIUIAIHE
KaparaHjia sofapbl THIMALUTIK kepceTTi. 2019 kbt sxarmaiibiHaa O1p peT oHACY Ke31He
KapTOIThIH KOChIMINIA TYHHEKTep oHiMi pyurunuati 0ip pet enueyne (2,0-3,4 t/ra) ETA
(3,7) mwerinae Oonumel. [upakmoctpodun, 128 r/kr + 6ockamuza, 252 r/kr, c.a.r. (0,3
kr/ra) nmpemnapatbin exi peT Kongany (10 xynHen keitin 89,0% sxone 18-20 kyHHEH KeitiH
79,3% colikeciHIe) >KOFapFbl THIMIUTIKTI KaMTaMachl3 eTTi skoHe 4,9 T/ra KochIMIIIa
OHIM aJIBIH/IBI.

Tyiiinai ce3mep: kaprom ampTepHapuo3bl, alternaria, ¢gyHrunuaTep, MaHKoOIEO,
auMeToMopd, MUPAKIOCTPOOUH, OOCKaIW[, OHOJOTHSIIBIK THIMIUIIK, [IapyallbUIbIK
TUIMIUIIK, KOCBIMIIIA OHIM.

OLIEHKA BUOJIOTMYECKOM 1 XO3SMCTBEHHOMU YOOEKTUBHOCTU
OYHI'MIIUJIOB ITPOTUB AJIbLTEPAHHUPO3A KAPTO®EJIS B YCJIOBUSX
KAPATAHIMHCKOW OBJIACTU

B.T. Xacanoe, A.K. Tyneeea 1

Al Cuoopux, M. O. L Qorcimaxan
Alexander Hau,?

'HAO «Kazaxcxuii azpomexnuyeckuii
yuusepcumem um. C.Cetighynnuna»,

2BASF Central Asia, Azvamor,
Pe3ome

B pesynbraTe orOopa M aHanm3a MOPaKEHHBIX JIUCTHEB KapTodens, OTOOpaHHBIX
B mocagkax kaprtoderns copra Yaada B yMEPEHHO 3aCyNIIMBON TEIMIOW XOJIMHCTO-



PaBHUHHOM CTEMHOW 30HE LEeHTpanbHOro KaszaxcraHa Ha TEMHOKAIITAHOBBIX IOYBAX
(TOO «HatimopoBckoe») B yciaoBusx BereranuonHoro rmepuoga 2019 roma
UUICHTH(OUIMPOBAHb BHIbI BO30ymuTeNns ajbTepHapuosa kapTodens — Alternaria
solani u Alternaria alternate. ITo Ouonoruueckoii U XO3sIMCTBEHHOH 3((HEKTHUBHOCTH
GyHrUIU ¢ ACHCTBYIONIMM BEIECTBOM MHpakaocTpoOuH, 128 r/kr + Oockamua, 252
r/kr; B.a.r. (0,3 kr/ra) moka3zan 0osiee BHICOKYIO 3¢ (EKTHBHOCTh, YeM IMpernapar ¢ JI.B.
manko1ie0, 600 r/kr + gumeromopd, 90 r/kr; B.a.1. (2 kr/ra). B ycnosusx 2019 roaa mpu
OJTHOKpAaTHON  00paboTke (yHrUUMIAMU  JOMOJHHUTENIBHBIA  ypokail — KiIyOHei
kaptodens (2,0-3,4 1/ra) okazancs B mpenenax HCP (3,7). Beicokyto 3 peKkTHBHOCTB
obecrieunBao MPUMEHEHHE MperapaTa ¢ ICUCTBYIOIUM BEIIECTBOM MHUPAKIOCTPOOHH,
128 r/xr + 6ockammua, 252 r/kr, B.a.1. (0,3 kr/ra) nBykpatHo (uepe3 10 mueir 89,0% u
gyepe3 18-20 muedt 79,3 % COOTBETCTBEHHO), YTO oOecreunsio npuodaBky ypoxas 4,9
T/ra.

KawueBble cjioBa: anbTepHapuo3 kaprodens, alternaria, pyHrunuap, MaHKoIeO,
auMeToMopd,  MUPAKIOCTpoOWH,  Oockamua, Ouosoruueckas  3G(PEKTUBHOCTS,
X03sicTBeHHAs 2((HEKTUBHOCTH, MpHOaBKa yposKasl.
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