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THE DEGREE OF ACCUMULATION OF X, M, S-POTATO
VIRUSES IN VARIOUS PARTS OF PLANTS

The article deals with the potato used to solve some problems of the
implementation of sustainable development goals in our republic. Ways
of virus damage to potato, which is widely used in crop production, are
provided. Materials on the localization of X, M, S viruses mainly in the
apical part of the tubers, including their sprouts, have been carried out;
in the light sprouts from the umbilical part of the tuber, these viruses are
found by 10—15 % less frequently than in the apical ones. In vegetative
potato plants of the studied varieties, in various organs and parts of X,
M, S, viruses have different serological titers, it is highest in the leaves
of the upper tier, and lower in the reproductive organs. Damage to the
reproductive organs of the plant is directly related to the environment
and abiotic factors. Unfavorable factors have a negative effect on the
reproductive organs of the plant and reduce the quality of the product. The
degree of accumulation and concentration of viruses, in turn, is decisively
reflected in the clarity of the course of serological reactions carried out
with certain parts and organs of potato plants.
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These indicators are practically important information for potato
production centers. It is urgent to find ways to fight viruses in potato
cultivation in our country. These studies are important for increasing the
quality and quantity of the product. Increasing the quality of products
for the purposes of sustainable development is a solid step in strategic
development. In this regard, it is true that researches on damage and quality
production of important species in agriculture are relevant.

Keywords: concentration, titer, serology, layer, mosaic, crop
production, potato, virus.

Introduction

Development of agriculture in our country is one of the ways of economic
growth. Cultivation of species with high demand in the development of agriculture
is being undertaken.The cultivation and harvesting of oilseeds is costly. The
average annual yield of oilseeds is 9.5 c/he. The introduction of new agronomic
technologies by agricultural producers and the use of new varieties ensure the
stabilization of the level of yield, its quality, and increase profitability. Currently,
the price of oilseeds is the highest in the region. The average yield of vegetables
and potatoes annually is within 187 and 373 c/he, respectively. The use of modern
technology and the involvement of seasonal workers in vegetable growing make
it possible to create jobs and harvest in the shortest possible time with minimal
losses [1, p.102672]. In 2019, to increase crop yields and preserve soil fertility,
57.5 thousand tons of mineral fertilizers were applied, which is 30.7 thousand
tons more than in 2013. This made it possible to increase grain yields in the fields
where precision farming systems and the method of differentiated fertilization is
used [2, p. 77]. Therefore, it is important to study the ways of growing unfamiliar
cultures and their damage by viruses. Our study focused on the culture of Solanum
tuberosum L.

Materials and methods

Potato — Solanum tuberosum L. (Fig. 1) belongs to the Solanaceae family
of nightshades. Potato, as a food, technical and fodder crop, is one of the most
widespread in the world.
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Figure 1 — Potato — Solanum tuberosum L.

In the world practice of agriculture, in terms of planting area, potatoes
rank fifth after wheat, rice, corn and sorghum, and fourth in terms of gross
production, yielding to the first three. The largest number of potatoes is grown
abroad [3, p. 394]. However, today more than 40 % of the world potato production
is confined to China, Russia and India [4, p. 16].

Due to biological characteristics, potatoes are more prone to viral and viroid
diseases than other agricultural crops [5, p. 12].

Based on the average statistical data for the Republic of potato yield, which
is in the range of 11-13 t/he, with the yield potential of the varieties used, equal
to 3040 t/he, the problem of combating viral diseases in Kazakhstan is still truly
relevant [6, p. 260].

The intensity of the reproduction of plant viruses and their accumulation
depend, as is known, on a number of biological and abiotic factors and causes: the
conditions for growing varietal and age characteristics, the location of the organ
on plants. Of no small importance here are the natural and climatic features of the
zone of cultivation of plants [7, p. 15].

Currently, in many countries of the world, much attention is paid to
studying the potential of potatoes. At the same time, the main goal of research
is to obtain even higher and more stable yields from this valuable agricultural
crop [8, p. 16; 9, p. 147].

It is one of the significant cultures. In the context of social growth of the
population and the problems of the Center for Sustainable Development. Based
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on the opinion of scientists, the UN General Assembly draws the attention of
the world community to the potato, believing that some problem solving Center
for Sustainable Development, this development of the potato industry has a very
important strategic knowledge [10, p. 18; 11, p. 10; 12, p. 272].

The degree of accumulation and concentration of viruses, in turn, is decisively
reflected in the clarity of the course of serological reactions carried out with certain
parts and organs of potato plants.

We were interested in this question not so much from the point of view of its
theoretical interpretation, but rather in terms of its use for practical purposes — to
obtain potato seeds that are as free as possible from infection with X, M, S-viruses.

For this purpose, during 2018-2021, we studied the degree of accumulation of
X, M, S-viruses in the sprouts of the apical and umbilical parts of potato tubers, as
well as in various plant organs, including its fruits (berries). We needed to identify
not only the degree of accumulation of viruses here, but also to determine the
conditions for setting up the clearest serological reactions for a correct assessment
of virus infection in potato plants that produce berries and seeds.

In parallel with this, the dependence of the clarity of serological
reactions on the conditions of germination of tubers in the dark and in the
light was studied. For the analysis, sprouts of the apical and umbilical parts
of the tuber were used. For experiments, 100 tubers were taken from model
plants that showed a clear serological reaction during the growing season
for the presence of latent infection of complexes X, M, S-viruses. Before
analysis, one half of the tubers was kept in the light at a temperature of
18 °C to 20 °C and an air humidity of 70-80 % for 20 days; the second halves
of the same tubers were kept in the dark under a similar hydrothermal regime.
two centimeters, they were subjected to serological analysis. After the same
period of time, the sprouts of halves of tubers kept in the dark were checked
serologically [13, p. 165].

Results and discussion

Studies have shown that dark potato sprouts of both varieties did not give
clear reactions to X, M, S-viruses. In our opinion, the detection of viruses by
the serological method in the sprouts of potato tubers formed in the dark was
difficult due to their low concentration, which lies beyond the sensitivity of this
method. This can be confirmed by the fact that X, M, S-viruses from the juice of
dark sprouts were found by us on test plants. The indicator method is known to
be more sensitive. At the same time, serological analysis carried out with light
shoots of tubers of both varieties showed clear results (Table 1).
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Table 1 — Results of serological analyzes of potato light sprouts (2018-2021)

Number of sprouts (%) of virus-infected varieties
Viruses Priekulskyearly Penzaprecocity
Apical Umbilical Apical Umbilical
X 100 85 100 96
M 80 73 94 89
S 75 56 91 96

As can be seen from these data, most often X, M, S-viruses were found in
apical sprouts, much less often in sprouts located in the umbilical part of potato
tubers (Fig. 2).

Number of sprouts (%) of virus-infected varieties
120
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80 \

G0
40
20

Viruses X M S

—— Priekulsky Carly Vv ———Priekulsky early P
Penza precocious Penza precocious P

Figure 2 — Number of sprouts (in%) of virus-infected varieties

The apical sprouts of the Priekulsky early variety were infected with X-virus
by 100 %, M-virus by 85, S-virus by 75 %, and in the sprouts of the umbilical
part, respectively, S-virus 85, M-virus 73, S-virus 56 % [13, p. 8].

The infection of sprouts in the variety Penza early ripening was somewhat
higher than in the variety Priekulsky early. Comparing the results of analyzes of
light sprouts of tubers and vegetative plants from which these tubers were taken,
it can be concluded that the infection of tubers was lower. During the formation of
tubers, as is known, mosaic viruses are transported from the surface organs along
with the flow of nutrients to tubers, however, some viruses obviously lingers in
the tops before reaching them.

According to V.A. Shmyglya (1963), during the period of storage of tubers,
the movement of viruses in parts of the tubers is not observed. Judging by our
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data, we can assume that during the period of tuber formation, the infection of X,
M, S-viruses was more intensively localized in their apical part, which was found
in serological analyzes carried out at the end of the storage period.

According to our observations, the symptoms of some viral potato diseases
are masked in favorable mountain climatic conditions. However, being in a potato
plant, even in a latent state, viruses adversely affect the yield and quality of seed
material, as discussed above.

Until now, researchers have no consensus on the dynamics of the concentration
of potato viruses during the growing season.

The results of the experiment V.G. Reifmanai V.D. Kostina (1960) convinced
that the concentration of the X-virus in different parts of plants and in different
varieties depends on the phase of development, leaf layer and characteristics of
the potato variety [4, p. 18].

M. Goldin and Z. Eliseeva (1969), studying the content of X, S-viruses in
plants of varieties Lorch and Berlichingen in the mountainous conditions of the
south-east of Kazakhstan, came to the conclusion that the concentration of these
viruses can change dramatically depending on the phase of plant development ,
leaf tiers, varieties and growth conditions [15, p. 7-8].

The effect of accelerators on the growth process of plants is high [16, p. 890].

To study the prerequisites for infection with X, M, S-viruses of potato
seeds, we carried out the following work. We studied the concentration of X, M,
S-viruses in the leaves of the lower, middle and upper layers of potatoes, as well
as in flower stalks, corolla, and then in the walls and juice of berries at different
degrees of maturity. To perform this work, at the beginning of the budding phase,
twenty-five model plants were serologically selected and labeled, latently affected
by the complex of X, M, S-viruses. Courses with symptoms of a clear lesion of
wrinkled mosaic were selected in the same number. The prevalence of X, M,
S-viruses was determined by serological tests. The analysis of the leaves of each
tested bush was performed in three terms: at the time of budding, flowering and
at the end of flowering. The selection of leaves for analysis was carried out as
follows. On the main stem of each bush, the number of leaves was counted, the
resulting number was divided by three, then the average leaf was taken in each
tier. The juice squeezed from the leaves was diluted 2, 4, 8, 16, 32, 64, 128, 256 times.
With each dilution, a drip-serological reaction was made, noting the final dilution
in which the rection was still read. For analysis of peduncles and corollas, one
organ from each model plant was used (Table 2) [6, p. 264].
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Table 2 — Serological titer of mosaic viruses in various organs affected by wrinkled
mosaic of Priekulsky early potato plants (2019-2021)

Developmentphase Organs Virustiter (averagedata)
X M S
1 2 3 4 5

beaters 14,4 8,8 8,0

peduncles 65,4 32,0 38,4
Budding toplayerleaves 166,4 123,0 115,2
middletierleaves 128,9 115,2 108,8
lowerlayerleaves 102,4 81,8 102,4

beaters 14,4 8,0 8,2

peduncles 65,4 28,8 32,0

Beginningofflowering | toplayerleaves 128,0 115,2 89,6
middletierleaves 108,8 102,4 80,3

lowerlayerleaves 76,8 68,4 64,6

beaters 4,0 2,0 2,2

peduncles 19,2 17,6 11,2

Endofflowering toplayerleaves 68,8 65,4 57,6
middletierleaves 57,6 51,2 448

lowerlayerleaves 57,6 448 32,0

Fruiting Berrywalls 11,2 10,4 8,0

Berryjuice 8,0 42 4.0

During the growing season, their highest serological titer was observed in
the leaves of the upper layer during the budding period. This trend was noted both
in outwardly healthy plants and in plants clearly affected by wrinkled mosaic.

Conclusions

The considered materials allow us to conclude the following: in order to
reliably assess the state of infection of potatoes with X, M, S-viruses in our
conditions, a serological assessment of plants should be carried out during the
period of budding or the beginning of flowering. At the same time, for analysis, it
is better to take the leaves of the upper than the middle or lower tiers of the bush.
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I JK. Meoeyosa!, *I'. V. baumawesda’, E. A. Tonezenoé’,
E. C. Hypkees®, A. E. Ymbemyina’
1235Ka3ak ¥Yuarreik Kei3map

MIeIarOTUKAJBIK, YHHBEPCHUTETI,

Kazakcran PecryOmikacel, AJIMaTHI K.;
*Abait atpinarsl Kazak yaTThiK

e JarOTUKAJBIK, YHHBEPCHUTETI,

Kazakcran PecrryOmikachl, AJIMAaTHI K.
07.02.25 k. 6acnara TYCTI.

28.02.25 x. Ty3eTynepiMeH TYCTI.

05.03.25 >x. OaceIn meIFapyra KaObUTTaH B

OCIMAIKTEPAIH SPTYPJII BOJIKTEPIHIE KAPTOIITBIH
X, M, S BUPYCTAPBIHBIH ’KHHAKTAJIY JIOPEXKECI

Maxana 6i30iy pecnyOIuKaHvly mypakmel 0amy MAaKCcammapvlH
Jrcyzeze acvlpyoa Kapmonmsl NAU0AIAHy Mocenelepine apHanieaH.
Ezicmix enoipicinoe keniHeH KOJIOAHLLIAMbIH KAPMONMbBIY SUPYCNEH
3AKbIMOAHYbIHBIH JHCON0apbl KopcemineeH. Tylinekmepoiy anuxkanibObl
benicinoe, oHblH [wiHOe eckinOepinoe X, M, S eupycmapwiHbiy
JIOKAMU3AYUACHL HCOHIHOE Mamepuanroap KeamipiieeH, myuHeKmiy
OMbIPMEKANbLIK OoniciHOe2i 6cKiHOepOe Oyl supycmap anuKkaibobl
bonikmepmen canvicmuvipeanoa 10—15 %-ea a3 owcuinikme xesodeceoi.
3epmmencen copmmapoviy OCIMOIK KApMONMAPLIHLLY dPMYPILi
opeanoapviHoa dHcoHe benikmepinde X, M, S eupycmapuinbiy ceponocusnblx,
mumpJepi apmypai 601a0vl, ey HcOo2apbLCbl AHco2apabl OeHeelldell
arcanvipakmapod, an memeH2ici penpooyKkmusemi opeaHoapoa 6anKaiaosl.
Ocimoikmiy penpoOyKmuemi opeaHOApblHA 3UAH Keimipy mikeneil
Kopuiazan opma men abuomuxaivlk akmopaapaa OQuIaHbICIbL.
Konaiiceiz hakmopnap ecimoikmiy penpodykmusmi opeaHoapviHa mepic
ocep emin, oHiM canacvin momenoemeoi. BupycmapOviy Jcunany sHcone
woavipnany Oeyeelll, 63 Ke3ze2iHOe, Kapmon ecimoikmepiniy beneini 6ip
opeanoapuvl MeH OOIKMePIMeH HCyp2i3iieeH cepolocUsIbIK, PeaKyusiapObiH
OMKI3INYIHOe aHbIK KOPIHeO.
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byn xepcemxkiwmep kapmon eHOIpiciniy opmanbikmapsl yYuLin
NPAKMUKATBIK MAKbI3bl 6ap aknapam 6o.1vin madwvliadsl. Bizoiy ende
Kapmon ecipyode supycmapmet KypecyOiH H#coa0apblii mady eme Maubi30bl.
byn 3epmmeynep onimuiy canacvl MeH CaHbli apmmulpy Yuin Maybi30bl.
Typaxmul 0amy MaKcamvlHOa OHIMHIY CANACLIH APMMbIPY CIPAMEUSATbIK
damyouly bepik Kadamel 6016in madwvLiadvl. Ocvi2aH OAUIAHBICIbL AYbLIL
wapyaulibi2blH0d MAanbi30bl Mypaepoiy 3aKbIMOAHYbl MeH CAndaibl
6HOIpici OolbiHWa 3epmmeynep 63eKmi 00bln MabbLIaAobL.

Kinmmi co30ep: konyenmpayus, mump, ceponozus, Kabam, MO3auKd,
ecicmik eHOipici, Kapmon, supyc.

I JK. Meoeyosa', *I'. V. batimawesd’, E. A. Tynecenog’,
E. C. Hypreeg®, A. E. Ymbemymna®
1235Ka3zaxckuil HalMOHAIbHbINA

YKCHCKHUH TIeTarOTHIeCKUN YHUBEPCHUTET,
Pecny6inka Kazaxcran, r. AnMaTsr;
“KazaxCcKuii HAalMOHAJIBHBIN
MIearOTHYSCKUI YHUBEPCUTET UMEHH Abas,
Pecny6imka Kazaxcran, T. AlTMaThI
IMoctynumno B penakuuio 07.02.25.
IMocTtynuino ¢ ucnpasnenusimu 28.02.25.
IIpunsTo B neuars 05.03.25.

CTEIIEHb HAKOIIUVIEHUA X, M, S-BUPYCOB KAPTO®EJIA
B PA3JIMYHBIX YACTAX PACTEHUI

B cmamve paccmampusaemcs kapmogenb, Ucnonb3yemulii 0Jis
pewenus HeKOmopulx npodiem pearusayuu yeiel yCmouvugo2o
pazeumus 6 Hawell pecnyoauke. IIpueedensl nymu 6UpyCcHO20 NOPadlceHus
Kapmoghens, WupoKko UCnonb3yemozo 6 pacmenuegoocmee.llpogedervl
Mamepuansl no nokaiuzayuu eupycos X, M, S npeumywecmeenno 8
anuKkanbHOU yacmu KiyOHeu, 6KI04ds UX pOCMKU, 8 CEEMIbIX POCKAX
U3 NYnounol yacmu KiyoHs smu eupycel ecmpeuaiomcs na 10-15 %
peoice, uem 6 anuKaibHuIX. B gecemupyiowux pacmenusx xapmogens
UBYUEHHBIX COPMO8, 8 pA3IuYHbIX opeanax u uacmsax X, M, S, eupycul
UMeIOm PazHblil CepoocUecKull mump, on Hauboee 8biCOK @ JUCTbIAX
8epxHezo Apyca, U Hudice 8 penpooyKmugHwvix opeanax.llospesicoenue
PEnpoOyKmMuGHIX OP2aH08 paAcmeHuss HaxXx0OUmcsi 8 NPAMOU 3a8UCUMOCTU
om oKkpydcarouelt cpedvl u abuomuyeckux paxmopos. Hebnazonpusammule
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haxmopvl ompuyameIbHo BAUAIOM HA PeNPOOYKIMUGHbIE OPSAHbL PACHIEHUS]
u cHudcarom Kkavecmso npooykyuu. Cmenens HAKONIEHUs U KOHYeHmpayuu
BUPYCOB, 8 CB0I0 OUEPedb, HAXOOUT Pelarujee OMpadiCeHie 8 YemKocmi
X00da ceponocuyecKux peaxkyuil, nPOBOOUMBIX ¢ ONPedeeHHbIMU YACHIAMU
U opeamamu pacmenuil Kapmogerns.

Omu noxazamenu A6IAIOMCA RPAKMULECKU 8AXHCHOU UHGDOPMayuell 05
yenmpos kapmocgenesodcmea. B naueti cmpare Haspena HeobXooumocmas
noucka nymeti 60pb0Obl ¢ UpPYcAMU NPU B8030€1bI8AHUU KAPMOpers.
Omu uccnedosanus 8axcHvl 015 NOBLIUEHUA KAYeCmed U KOIu4ecmad
npooykyuu. Ilosvluienue Kavecmea nPoOYKYuu 6 yeasix YCmouuuso2o
Pazeumus — MO CePbe3HbL Wae 8 cmpamecuieckom paszseumuu. B
CBA3U ¢ IMUM AKMYATOHLIMU ABIAIOMCA UCCTe008AHUS NO U3VUEHUIO
no8PeHcOaAeMOCmuy 1 Kauecmed NPoOyKYUu GANCHLIX O CeNbCKO20
X035UCmEa 8U008.

Knrouesvie cnosa: konyenmpayust, mump, cepoio2us, Cloll, MO3auKd,
pacmenuegoocmao, Kapmogenw, supyc.
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