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The possibilities of producing ecologically pure mare’s milk products near cities based
on innovative technology

Abstract: Kazakhstan has great potential in the production of meat, milk and their derivatives.
The herd way of breeding horses was formed in Kazakhstan many centuries ago. Milk horse breeding
successfully developed all over the world. Productive horse breeding products are milk rich in
vitamins, meat, skin and wool. The work will use a hydroponic installation that specializes in
the production of feed. These systems of growing hydroponic green fodder in enclosed spaces give
livestock owners the opportunity to receive green fodder all year round directly at the place of
consumption.

Keywords: hydroponics method, mare‘s milk (saumal), milk horse breeding.
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Introduction. Today, the volume of livestock production seriously lags behind the 1990 level in
Kazakhstan, mainly due to the decline in the level of work organization. Special concern is caused by
the fact that the country’s animal husbandry today has substantially lost its position and is unable
to provide the population with its products in the required amount. If meat production per capita
was 93.4 kg in 1990 in Kazakhstan, then by 2013 only about 60 kg. At the same time, the export of
meat and meat products since 1990 (184.5 thousand tons) decreased 615 times (0.3 thousand tons).
During this period, our fellow citizens began to consume meat by 30% less, milk - by 33% [1,2].

Kazakhstan is only 60% self-sufficient in agricultural production. The volume of imports of meat
and milk reaches tens of tons [1,2].

All of this is the result of a non-professional approach and the absence of real high-tech projects
implemented in practice. However, Kazakhstan has great potential in the production of meat, milk
and their derivatives. Here on the territory of more than 182 million hectares of pastures grows
25-28 million tons of feed units. According to the World Bank (1994), its cost was estimated at $ 1.2
billion, where it is possible to produce more than $ 6.5 billion of environmentally friendly products
(meat, milk) [3]. The National Fund of the Republic allocated 120 billion tenges for ensuring the
export of meat to 60 thousand tons [4].

The herd way of horse breeding was formed in Kazakhstan many centuries ago. An example of
this was the group image of the reproduction of their distant ancestors: tarpans, kulans, who were
grazing by herds in the vast expanses of the modern republic. According to S. Dzhantyurin [5],
Tarpan herds inhabited the Kazakh steppe in many thousands.

Breeding works in the field of productive horse breeding began in the second half of the XIX
century. By interbreeding and factory types of horses at the end of 1998, we tested the Mugalzhar
breed (Order of the Minister of the Ministry of Agriculture of the Republic of Kazakhstan No. 156 of
December 30, 1998). Certain performers of this subproject and also his head are active participants
of cultivation of new breed of horses [1].
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Dairy horse breeding is successfully developed all over the world. The product of productive horse
breeding is milk, which is rich in the huge amount of vitamins, meat, skin, and wool. Horse breeding
development is related to historical, natural geographic and economic factors in the republic. In
general, grazing does not require extra maintenance expenses such as feed preparation and storage,
in contrast to some animal husbandry sectors, products of horse breeding have a steady demand.

According to the Statistics Committee of the RK, there were 2259.2 thousand of horses heads in
the republic as in the first January in 2017, and 2395 thousand of horses heads at the beginning of
2018. As a result, the number of horses increased by 135.8 thousand or, by 6 %, during 2017, i.e.,
there is stable growth.

In our country, and throughout the world, the popularity of mare‘s milk is increasing every
year. Its exceptional healing and dietary values are initially related to specific chemical composition
and certain physical properties. Mare‘s milk was researched in many countries. All the scientists,
in general, tend to conclude, that this product is unique. It is suitable for metabolic disorders,
supports immunity, helps to improve the state of health caused by ontological diseases, accelerates
the processes of regeneration and slows down aging [6].

Koumiss is a special kind of drink, which made from mare‘s fresh milk by fermentation. It is often
called «live» drink because it cannot be conserved for a long time. It is better to drink koumiss
freshly prepared. Koumiss has notably therapeutic values. Avicenna also wrote about significant
values of the koumiss. There has been developed koumiss therapy, a particular treatment method.
[6]

This sweet and sour drink has a beneficial effect on almost all body systems. The benefit of
koumiss is that it:

- Easily absorbed by the bodys;

- natural proteins and carbohydrates are easily split and penetrate the blood;

- saturates the body with beneficial vitamins (groups B, A, PP, E) and microelements (calcium,
phosphorus, magnesium);

- improves the levels of gastric acid (the small percentage of alcohol, contained in koumiss, affects
the peristalsis);

- restores the bacterial balance in the intestine after taking antibiotics, effectively resists the
pathogenic micro flora;
increases the protective functions of the bodys;
helps to get rid of the swelling;
restores the nervous system;
increases the hemoglobin level in the blood;

- makes the skin condition better, brings back elasticity and resilience to the skin (masks with
koumiss are highly effective).

It is the indispensable remedy in severe illnesses due to infections or bowel disorders (dysentery,
dysbacteriosis). It is prescribed to those, who contracted tuberculosis, suffering from exhaustion and
anemia. This drink helps with hangover syndrome, relieves fatigue and quenches thirst. Koumiss
is most similar to the breast milk in chemical composition. It contains more than 3 % of animal
proteins, more than 2 % fats and approximately 4.5% of sugar. Therefore, koumiss, as well as the
goat‘s milk, is in high demand all over the world as essential child nutrition. There is a particular
demand for koumiss and its powder form in tetra packages in Europe and Asian Countries (especially
in China).

Mare‘s milk (saumal) is a physiological, gentle, easily digestible biologically active product. It
bears the closest resemblance with the breast milk in these parameters and physical and chemical
properties. It is a well-known fact that there are two types of milk such as casein and albumin.
Firstly, the breast milk, as well as mare‘s milk, refer to albumin type. The milk of other farm
animals belongs to casein type. The specificity of albumin milk is that it is easily digested and
absorbed in the body, does not require much effort from the organs such as the stomach, pancreas,
liver, and intestines involved in the digestive process, figuratively speaking, they "rest." This state
of the body is an additional chance for a quick recovery and recuperation.
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In addition to all of that, mare’s milk contains a considerable amount of vitamins, microelements,
and other biologically active substances. For instance, the content of vitamin C in mare‘s milk is 5-7
times more, than in cow‘s. Moreover, saumal stores such microelements, which not found in other
dairy products. These factors determine mare‘s milk as the most appropriate substitute for breast
milk, for example, when there is a problem of mixed or artificial infants feeding. It may be used in
the preparation of milk formulas, adapted to mother milk in its composition [1].

Koumiss cannot be conserved for a long time and cannot stand the transportation. If you decide
to try this national drink, it is better to buy it at the manufacture place from proven producers.
Hence, the organization of koumiss farms near the cities has an invaluable advantage, the demand
for these products is several times higher than the supply.

Mainly, urban residents need this innovation. It is convenient to create seasonal and year-round
koumiss farms precisely in the food zone of the big cities.

Milk horse breeding is entirely appropriate to the development of Food program and within
subprograms such as social development of the rural areas, the creation of dairy family farms,
employing rural population and other promising programs. The fundamental advantage of dairy
horse breeding is the relatively low cost of capital expenditure, in comparison with dairy cattle
breeding, and it has a fast return on investment. Kazakhstan has the governmental program of
agriculture development, according to this program farmers are entitled to subsidies from the national
and regional budget. The state program of horse breeding subsidizing should stimulate farmers and
serves as the impetus to organize farms, which will directly specialize in the production of mare‘s
milk such as saumal and koumiss. If the consumption of mare’s milk increases to 1 liter per capita
per year, the production volumes should become ten times bigger. As a result, the internal market
of mare‘s milk may grow significantly. It takes many years to satisfy such demand because there are
no quick ways to increase the amount of horse-breeding products.

The essence of technology. At the beginning of a new century, breeders of northern Kazakhstan
are making phenomenal progress. In Yereymentau district of Akmola region by the educational
economy of L.N.Gumilyov FEurasian National University, the State Commission of the Ministry of
Agriculture of the Republic of Kazakhstan approved for approbation a new Zhaitapovsky factory
type of meat and dairy horses of the Mugalzhar breed. The new model is based on two factory lines
of outstanding stallions Zangar and Pernesh (patent number 359 of February 27, 2012, M. Nurushev
author certificate: No. 1460, 1452, 1468 of February 27, 2012). The total number of animals in only
two essential farms is more than 3.0 thousand heads. Offering this project, we are confident that
the authors of the project, scientists and professionals in the field of productive horse breeding, will
bring it to its logical end, having completed all the tasks.

The real tasks of koumiss production is to determine the need to use more intensive techniques of
mare’s milk production technology, regular study of its components and their relationship with the
level of feeding. Koumiss is called a live drink because from the moment of the ferment of mare’s
milk to the ripening of koumiss, various changes in its physicochemical properties, biochemical
composition, and microbiological structure occur. In the process of proteolysis occurring during
the ripening of koumiss, peptides form and accumulate free amino acids, including essential ones,
especially lysine, tryptophan, methionine. Enzymes in koumiss play a crucial role in the use of the
drink in pediatrics, as they contribute to the deficiency of enzymes in the gastrointestinal tract in
young children.

Within the framework of the subproject, we will use materials of intellectual property for a
selection achievement obtained in different regions of the Republic:

- Patent number 361. Zhaytapovsky type of Mugalzhar horse breed. The Ministry of Justice of
the Republic of Kazakhstan dated 27.02.2012.

- Patent No. 158 of the Republic of Kazakhstan dated June 12, 2008, for a breeding achievement
in breeding new three factory lines of the Adaevsky ecotype of meat and dairy horses of the Kazakh
breed.

Particular interest in the implementation of the tasks of the subproject is based on the use of the
authors’ intellectual property in the field of koumiss cooking technology:
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- A device for cooking koumiss. Innovative patent number 23725 for the invention. State regis-
tration in the registry of 01/21/2011.Intellectual Property Committee MJ of RK.

- The method of cooking natural koumiss Innovative patent No. 27574 dated 10.17.2013 of the
Committee on Intellectual Property of the Ministry of Justice of the Republic of Kazakhstan.

By KieliZher LLP (Zerenda district, Akmola region), we will organize courses on the organization
of machine milking mares, the preparation of technologists for the training of natural kumiss, using
new authoring developments. Since 2013, the industry standard for kumiss has been developed and
is useful for two months, ST-3006-191-TO0-49-01-2013.

Scientific novelty. As part of the subproject, we will introduce an innovative method of produc-
ing green forage based on hydroponics in the desert and suburban areas of large cities of Kazakhstan.
The new technology can be a real salvation for farmers producing koumiss on small dairy farms in
the food belt of large cities. This technology allows in just seven days to grow a green forage mass
(with a full cycle - from sowing seeds to young shoots) indoors without soil.

In recent years, the weather and its impact on the production of fodder plants have become for
agricultural specialists, perhaps one of the most frequently discussed topics. This year 2018 was no
exception. Farmers, trying to grow a large amount of green mass to feed milking mares, faced severe
difficulties. The hydroponic method of growing fodder plants can help solve these problems, that is,
you can improve it in water indoors.

This technology is not new, but today new equipment has appeared, making its use more accessible
to peasant farmers. Plants have been developed and created to grow fodder barley (young shoots
of spring barley sprouting from seeds) in seven days |7]. In this case, cultivation occurs throughout
the year, regardless of weather conditions.

The created plant allows obtaining the green mass of fodder barley using nutrient layer technology.
Its essence lies in the fact that the roots of the plant grow in individual trays, which contain a thin
layer of water. At the same time, the roots remain relatively moist, but not fully saturated with
nutrient solution.

We have successfully introduced the technology on the farm of Ansar-Aktau LLP of the Mangystau
region, where they grow forage grasses using the hydroponics method. A fully automated line was
installed for increasing green mass of forage grass for 100 horses.

To develop certificates for products according to the state standard, we studied the chemical
composition of colostrums and milk of Kazakh mares (Table 1).

The past and present experience. We organized the mechanized process milking of mares
and the process of kumiss preparation by industrial methods in Kokshetau. Where is mare‘s milk
delivered from nearby regions? According to the experience, we have a big problem in feeding the
foals, particularly in the period from April to July, due to the lack of natural grass for mowing at this
time; foals need food, because of milking mares. The use of rough feed is unnaturally for the foals’
stomach. This problem exists in all horse farms of the RK, which produce mare‘s milk and feed the
horses. One of the solutions to this problem is cultivating green feed by hydroponics methods.

Table 1. The chemical composition of colostrums and milk of Adaevskiy mares
Ne | Indicators | colostrums Milk Total | Product.
1 12 24 5 10 15 1 4 milk Milk, 1
hour,| hour,| hours, | days | days.| days | Month,| Month, yield,
% % % % % % % % 1.

1. | Fat 1,25 | 2,51 | 2,2 20 18219 |- 1,5 - -
Total pro- | 16,2 | 5,2 | 3,7 3,2 26 |27 |24 - - -
tein

3. | Sugar 36 (49 |54 58 159 |61 |6,3 6,7 - -

4. | Minerals 0,6 0,47 | 0,5 0,51 | 0,46 | 04 0,4 0,35
Total:

1529 | 540,0

The project essence is to involve the socially vulnerable population in the village, who have 1-2
heads of mares, an organization of small farms with 30 heads of horses, to make a profit by selling
mare‘s milk and koumiss.

We have planned the following stages of work according to the project:
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The formation of kumiss farms participants
Designation of the koumiss farms location
Purchasing lacking number of horses

Purchase and launch of hydroponic equipment
Buying milking machine

Starting of koumiss farms works

Functioning of koumiss farms

. Selling the products of farms (kumiss)

The introduction of the project does not have negative environmental consequences. The project
will use a hydroponic installation that specializes in feed production. Such equipment enables you
to cultivate the seeds in 7 days. These systems of growing hydroponic green feed in enclosed spaces
give an opportunity to livestock owners to receive green feed all year round directly at the place of
consumption.

Below we present the view of the academician of National Academy of Sciences of the RK, Award
winner of Lenin Prize, Doctor of agricultural sciences, Professor Erwin Gossen about our project.
I like the plan developed within the Competitive Program of inclusive innovations. A lot can be
said about the relevance and practical significance of this project in our country. However, it is a
disappointing fact that such good idea of organizing and selling an environmentally friendly product,
like koumiss, near big cities, remains unrealized.

I will not conceal the secret of our longevity (I and Tatyana Nikitichna are 87 years old) is that
we daily consume mare‘s milk such as saumal and koumiss in the spring and summer. But it is not
always possible to find high standard and freshly prepared products. If the farm selling new mare’s
milk and koumiss were organized in our city, Shchuchinsk, we would be the first buyers, because we
know the healing properties of such milk.

We are confident, that this project will have significant commercial success not only near the
cities, but also along the Astana-Burabai and Western Europe-Western China highways. I maintain
the idea of supporting vulnerable population, in fact, Kazakhs in many villages have one or 2 mares
and they cannot milk them in the summer period. On the basis of such integrating into a single
cooperative complex, peasants could profitably carry out their business. Basing on these and many
other benefits of this project, both in social, technological and financial importance, I want to give
a positive recommendation to this project and wish success in its large-scale implementation near
big cities and resort centers of Kazakhstan.
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M.2K Hypywes, JI.X Akb6aena., C.JI 2Kymabaesa, B.2K. 2Kantokos
JI.H.lymunes amvindazv, Bypasus yammok ywusepcumemi, Hyp-Cyaman, Kasaxcman

VnHOBanus/IbIK, TEXHOJIOTUSJIAD HEri3iHae 9KOJIOrusIbIK, Ta3a CYyT ©HIMiH eHAipy MyMKiHaikTepi

Anparna: Herizinen eHOekTi yHBIMIACTBIPY JeHreiiHIH TeMeHJeyiHeH, OyriHje MaJl IapyallbLIbIFbl OHIMIEPiH OHIpY
keneMi Kazakcranma 1990 >KbLIFBI JEeHrelIeH alTapJblKTail aprra KaJsin oTeip. Jerenmen, Kazakcran er, cyT KoHe OJlapiblH
TYBIH/IbLIIIAPHI OHIIPICIH/IE VIIKEH DJIEyeTKE He.

2KbinkpLnapast ecipyain rabsinast Tocini Kasakcramga 6iprere racoipiap 6ypbsin KaabinrackKal. CyT 2KBIIKEI [aPyallbLIbIFbL
OYKiJI asiemie TaOBICTBI JaMbII Kesedi. OHIMl *KbIJIKbI IIapyallblIbIFbl-BUTAMUHIEPTE, €TKe, TEPI MEH >KYHTre 6aii CyT.

2Kymbicra »keM eHipyre MaMaHJaHFaH TUJPOIOH KOHIBIPFBICH KOJIIaHbLIaAbl. 2KabbIK, GesiMesepe TuIpOIOH bl KAChLIT
KeMJi ecipydin OyJi »Kyiiesiepi MaJ1 uejiepine Kbl OOibI TiKeJieil TYThIHY OPHBIHA »KACBLJI YKEeM aJlyFa MYMKIHIIK Gepesi.

Tyiiin ce3mep: rUApPONOHUKA dICi, XKBIIKBI CyTi(CayMad), CYTTi »KBIIKBI APYaIlbUIBIEHL.
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M.2K Hypyuies, JI.X AkbaeBa, C.[ 2KymabaeBa., B.2K. 2KaHTokoB
Espasutickuti nayuonarvrunt ypusepcumem um. JI.H. I'ymunesa, Hyp-Cyaman, Kazaxcmanr

B03MOXHOCTU NPOU3BO/CTBA IKOJOTMYECKU YUCTOTO MOJIOYHOT'O MPOAYKTA HA OCHOBE MHHOBAIMOHHBIX
TEeXHOJIOT UM

Annoranusi. Ceromusi 00beM IPOM3BOACTBA IPOLYKIIMH >KUBOTHOBOACTBa B Kaszaxcrame cepbe3HO OTCTaeT OT ypPOBHS
1990 rosa, B OCHOBHOM H3-3a CHUXKEHHsI yPOBHsI OpraHu3anuu TpyJa. Tem He Menee, KasaxcraH nMmeeT GOJIBIION ITOTEHIINAI
B IIPOU3BOJCTBE MSICA, MOJIOKA U UX IIPOU3BOMHBIX.

CraHblii criocob passeeHust somaeil cpopmuposasicst B Kasaxcrane MHOro BekoB Ha3al. MoJIOYHOE KOHEBOJICTBO YCIENIHO
pa3BuBaeTCs BO BceM Mupe. IIpoayKTel IpOLyKTUBHOIO KOHEBOACTBA - MOJIOKO, O0raToe BUTAMUHAME, MSICO, KOXKa U IIEPCTh.

B pab6ore 6yieT ucronb30BaHa r’UAPOIOHHAsT YCTAHOBKA, KOTOPast CIENUAIU3UPYETCsI Ha IIPOU3BOJCTBE KOPMOB. DTH CUCTEMbI
BBIPAIUBAHUS THIPOIOHHOTO 3€JIEHONO KOPMa B 3aKPBITHIX ITOMEIIEHUSIX MAIOT BJIAJEIbIlaM CKOTa BO3MOXKHOCTH IIOJIydaTb
3€JIeHBbIIl KOPM KPYIVIBII I'0J{ HEIIOCPEJICTBEHHO Ha MeCTe II0TPebIeH U .

KutogeBble CJI0Ba: MeTO[ IHIPOIOHHUKH, KOOBIIBE MOJIOKO (CayMaJl), MOJIOIHOE KOHEBOJICTEO.
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«JI.H. I'ymuineB arbingarsl Eypasust yaTTeiK, yHuBepcureriniy Xabapuibicbl. Xumus. 'eorpadmusi.
DKOoJIOTUsl CEePUsACHI» >KYPHAJBbIHA MaKaJja >Kapusijay epekeci

1. 2Kypnasn makcarbl. Xumus, reorpadus, SKOJIOIUs Cajaagapbl OOMBIHINA MYKUAT TEKCEPYIEH OTKEH FBLIBIMHI
KYHJIBLIBIFBI 6ap MakaJjajiap Kapusiiay.

2. ZKypuamaga makasia KapuUsIayIIbl aBTOD MAaKAaJaHBIH KOJ KOWBLIFAaH 1 JaHa Kara3 HYCKACHIH I 'bLIBIME
GacpuibiMap Gemimine (pemakuumsra, Mmekemxkaiibl: 010008, Kaszakcran Pecny6imkacoi, Hyp-Cysran, kamacor, K.
Cornaes kemeci, 2, JI.LH. 'ymuses arsianarsl Eypasust yarTeik yHuBepcureri, Bac rumapar, 402 kabuHer) »KoHe e-
mail vest chem@enu.kz snexrponasik nomrracsina Word, Tex, PDF dopmarrapsingarst HycKaaapbiH Kibepy KaxKeT.
Maxkasia MoTiHiHIH Kara3 HYCKAChl MEH 3JIEKTPOHIBI HYCKaJapbl 0ipzeit 6osrymapsr KaxkeT. Makasmamap Ka3ak, OpbIC,
aFBUIIIBIH TliAepinge kabblnnanansl. CoHBIMEH KaTap, aBTop(Jap) lecie XaT yCbIHYBI KEPEK.

3. ABTOpabIH KoJ>ka30aHbl penaknusira >kidbepyi makasmanbiy, JI.H. 'ymuaes arbinmarsl Eypasus
VIATTHIK, YHUBEPCUTETIHIH xabapiubiChbIHJa 0acyra KeJriciMin, mIeres TijliHe ayJapblLiblll KalTa
OacburybIHa Kedicimin Oinaipeni. ABTop MakaJsiaHbI pefakIUsiFa >kibepy apKbLIbl aBTOP TYPaJbl
MOJIiIMeTTiH, AYypBICTHIFBIHA, Makajia KeulipisMereHziride (maruaTTbiH >KOKTBIFbIHA) >KoHe Oacka Ja
3aHCHI3 KeIIipMeJiep/iH >KOKThIFbIHA Kemijigeme oepesi.

4. Maxasuasabis kesteMi 18 Gerren acnayra tuic (6 6erren Gacrarn).

5. MaxkajiaHbIH, KYPbLJIBIMBI

FTAMPK http://grnti.ru/

Aemop(aap)doiy amuoi-otconi

Mexemenir, moasl, amayst, KaAACH, Memaeremi (erep aBTOPJAD OPTYPJi MEKEMeIEe YKYMBIC *KaCaWThIH
6oJica, OH/Ia Op aBTODP MEH OHBIH YKYMBIC MeKeMecl KachlHa Oipzeil 6esri KONbIILy Kepek)

Aemop(aap)dvr, E-mail-vi

Maxanaa amayst

Annomayus (100-200 ces; dopmyrachi3, MaKaJaHbIH arayblH MeijiHIle KafTasaMmaybl KaxkeT; oaebuerrepre
cinremesiep 60Maybl Ka2KeT; MaKAJIAHBIH KYPBLUIBICHIH (Kipiche /MaKaJaHbIH MaKCAThl,/ MIHAETTEPl /KapaCThIPLLILIIT
OTBIPFAH CYPAKTBLIH TAPUXbI, 3€PTTEY SICTEPl, HOTHUZKEJED,/TaJKbLIAY, KOPBITHIHIbI) CAKTAH OTBHIPBIN, MAKAJAHBIH
KBICKAIIA Ma3MYHBI 6epinyl Kaxer).

Tyiin ceadep (6-8 ce3 me cos ripkeci. Tyilin ce3mep Makaga Ma3MYHBIH KOPCETIN, MEHJIHIIE MaKaJIa ATaybl
MEeH aHHOTAIMJIAFBI CO3JEPAl KaiTasiaMmail, Makajia Ma3MYHBIHIAFBI CO37epii KosaHy Kaxker. COHBIMEH Karap,
aKIapaTThIK-13/IeCTipy Kyiiesiepinie MaKaJIaHbl YKeHiJT TadyFa MyMKIH/IIK OepeTiH FBIIBIM CaJIaJIapbIHBIH TEPMUHIEPIH
KOJJIAHY KAXKET).

Hezizei momin MakaJaHblH MAKCATbI/ MIiHZETTEPI/ KAPACTHIPBUILII OTBIPFAH CYPAKTBIH TAPUXbI, 3ePTTEY
9JIicTepl, HOTHXKEIEP / TAJIKBLIAY, KOPBITBIHIbI OOTIMIEPIH KAMTYBI KArXKeT.

Tabauua, cypemmep — aTaJFaHHAH KeiH OPHAIACTBIPBLIAIbBI. Op Tab/INIa, CyPeT KACBIHIA OHBIH, ATAJIYbI OOJTY b
kaxker. Cyper aliKblH, CKAHEDJEH OTIereH OoJIybl Kepek.

Maxkasiagarsl gopmyaaaap TEK MOTIHIE ojapra ciireme Gepijice FaHAa HOMEDJIEHET].

Kanner kosnmanbicra 6ap abbpesuamypaaap MeH KbicKapmyaapdar OacKajgapbl MIHIETTI Typ/e aJjFarl
KOJIJIAHFaH 18 TYCIHIAIpityl Gepinyi Kaxer. Kapotcviaal kemex mypaasve aknapar OipiHiii 6erre Kepcerise/i.

Odebuemmep mizimi

Mboringe omibumerTepre ciaremesep TIKXKAKIIAFa aJIbIHAIHI. Mboringeri omebuerTep TisiMiHe CclaTemMesepIiH,
HOMepJIeHyl MOTIHAE KOJJIAHBULYBbIHA KATBICTHI KYpPrisluife: MoTiHze Ke3zeckeH oaebuerke asraimksl cinreme [1]
apKbLIBL, eKiHml cinreme [2] apkpuibl T.c.c. xyprisineni. Kiranka »KacajaTblH cliremenep/ie KOJJAaHbLIFAH GeTTrepl
e kepcerimyl kepek (mbicambr, [1, 45 Ger]). 2Kapusnambaram enbekrepre cirremenep kacammaiiapl. CoHbIMEH
KaTap, PEIEeH3UsAIaH OTIHeNTIH 6achlIbIMIApFa 1a cliremesiep KacaaMmaiiael (agebuerrep Tizimin, oxebuerTep TiziMiHig
arpIIIIBIHIIA 93IpJiey YJIrijIepiH ToMeH 1eri MakaJaHbl POCciMey YIIriCIHEH KapaHbI3).

Maxkasia COHBIHIAFBI 9/1€0MeTTEp Ti3iMiHEH KeiiH O6UbAU02PAPUAABIK, MIATMEMMED OPBIC XKOHE AFBLIIIBIH
Timinage (erep Makasa Kasak TLIIHZIE YKa3bLICA), KA3aK, 2KOHE aFbUIIIBIH TiMiHe (erep MakaJa OpbIC TIMH/E Ka3blIca),
OpBIC KOHE Ka3ak, TiliHje (erep MakaJa aFbUIIIBIH TUIiHIe XKa3bulFaH 6osica) Gepiresi.

Asmopaap mypaavl MaatMeM: aABTOPILIH aThI-?KOHI, FHIJIBIMUA ATAFbI, KBI3METI, 2KYMBIC OPHbBI, 2KYMBIC OPHBIHBIH,
MeKeH-Kalbl, TeesidoH, e-mail — Ka3ak, OpbIC YKOHE AFbLIIIBIH TiIEPiH/IE TOITHIPHLIA b

6. Koimkaszba MYKUAT TeKceplireH 0OJybl KaykeT. TeXHHKAJIBIK TajlallTapra cail KeJIMereH Kospkasbasap Kaira
eHJIeyTe KaliTapbutaabl. KomkaszbaHblH KaiTapbLIYybl OHBIH YKypHAJIAA 6aChUTYbIHA XKibepiiryin 6Limipmeiti.

7. Penakuumsara TyckeH MakaJsa »KaOblK (aHOHHMII) Tekcepyre »kibepimezi. Bapiblk penensusiap aBTOpJIapra
kibepineni. ABTOp (peleH3eHT MaKaJIaHbI Ty3eTyre YCHIHBIC OepreH Karjaiifa) yII KYH apaJbIFbIHIa KafiTa Kapail,
KOJ2Ka30aHbIH TY3€TiJITeH HYCKACHIH PeJaKInsara KaiTa xkibepyl kepek. PereHseHT KapaMChI3 /el TAHBIFAH MaKaja
KafiTapa KapacThIpbLIMaipl. MakKajaHbIH TYy3€TiINeH HYCKAChl MEH aBTODABIH DPeIeH3eHTKe Kayabbl PeIaKIUsIFa
Kibepisrei.
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8. Tesnemaxkpl. BacbiabiMra pyKcaT eTireH Makajaa aBTOPJAPBIHA TOJIEM JKacay TypaJbl eckepTimemni. Temem
keseMi 4500 Tenre — EYY kbi3merkepJiepi yiria xkone 5500 TeHre 6acka yibIM KbI3METKEPJIEPIHE.

PexBusursr:

1)PT'II IIXB "Espasuiickuii nHanuonanbuslii yausepcurer umenu JI.H. I'ymumresa MOH PK

AO "Bank HenrpKpemur"

BUK 6anka: KCJBKZKX

NUNK: KZ978562203105747338

Ko6e 16

Kmn 859- 3a crarbio

2)PI'II I1XB "Espagwuiickuii Harmonaabubiii yansepcuter uvenn JI.H. Tymmnesa MOH PK AO "Bank RBK"
Buxk 6anka: KINCKZKA

NUK: KZ7498210439858161073

Kb6e 16

Kmu 859 - 3a cratbio

3)PI'II IIXB "Espaswuiickuii HanmoHaabHblil yausepcurer uMenn JIL.H. I'ymunesa MOH PK AO "ForteBank"
BUK Banka: IRTYKZKA

NNK: KZ599650000040502847

Ko6e 16

Kmn 859 - 3a crarbio

4)PTTI I[IXB "Espasuiickuii narmonanbueiii yausepcurer nmenn JI.H. Tymmiesa MOH PK AO "Hapoamsnii Bank
Kaszaxcran"

BUK Banka: HSBKKZKX

NNK: KZ946010111000382181

Ko6e 16

Kum 859.

"3a nmybuukanuio B Becrunke EHY @O asropa"

Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National
University. Chemistry. Geography. Ecology Series"

1. Purpose of the journal. Publication of carefully selected original scientific works in the fields of chemistry,
geography, ecology.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version)
in one copy, signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan,
Nur-Sultan, Satpayev St., 2. L.N. Gumilyov Eurasian National University, Main Building, room 408) and by e-mail
vest _chem@enu.kz in Word, PDF and Tex format. At the same time, the correspondence between Tex-version, Word-
version, PDF-version and the hard copy must be strictly maintained. And you also need to provide the cover letter
of the author(s).

Language of publications: Kazakh, Russian, English.

3. Submission of articles to the scientific publication office means the authors’ consent to the right
of the Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and
the re-publication of it in any foreign language. Submitting the text of the work for publication in the
journal, the author guarantees the correctness of all information about himself, the lack of plagiarism
and other forms of improper borrowing in the article, the proper formulation of all borrowings of text,
tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article

GRNTI http://grnti.ru/

Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put
the same icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it
should not contain bibliographic references, it should reflect the summary of the article, preserving the structure of
the article - introduction/ problem statement /goals/ history, research methods, results /discussion, conclusion).

Keywords (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from
the article, as well as terms that define the subject area and include other important concepts that make it easier and
more convenient to find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research
methods, results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should
be followed by an inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.
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All abbreviations, with the exception of those known to be generally known, must be deciphered when first used
in the text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the
mention in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc.
The reference to the book in the main text of the article should be accompanied by an indication of the pages used
(for example, [1, 45 p.]). References to unpublished works are not allowed. Unreasonable references to unreviewed
publications (examples of the description of the list of literature, descriptions of the list of literature in English, see
below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and
English (if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh
languages (if the article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work
address, telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for
revision. Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial
office) are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the
proof of the article within three days. Articles that receive a negative review for a second review are not accepted.
Corrected versions of articles and the author’s response to the reviewer are sent to the editorial office. Articles that
have positive reviews are submitted to the editorial boards of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.

8. Payment. Authors who have received a positive conclusion for publication should make payment on the
following requisites (for ENU employees - 4,500 tenge, for outside organizations - 5,500 tenge):

PexBusuror:

1(PT'II IIXB "Espasniickuii nHannonanbublii yausepcurer umenn JI.H. I'ymuresa MOH PK

AO "Bbauk lHeatpKpemut"

BUK 6anka: KCJIBKZKX

NUK: KZ978562203105747338

Ko6e 16

Kou 859- 3a crarsio

2)PI'II IIXB "Espaswuiickuil HanuonaabHelit yausepcuter umenn JIL.H. I'ymunesa MOH PK AO "Bank RBK"
Buxk 6anka: KINCKZKA

NUK: KZ498210439858161073

Ko6e 16

Kmn 859 - 3a crarsio

3)PI'II IIXB "Espaswuiicknit nanuonaabublit yausepcurer umenu JIL.H. T'ymunesa MOH PK AO "ForteBank"
BUK Banka: IRTYKZKA

NUK: KZ599650000040502847

Ko6e 16

Kmnu 859 - 3a craTbio

4)PI'TI IIXB "Espaswuiickmit nanuonaabubiii yausepcuter nmenn JI.H. Tymmnesa MOH PK AO "Hapoamwiit Bank
Kaszaxcran"

BUK Banka: HSBKKZKX

NUK: KZ946010111000382181

Ko6e 16

Kum 859.

"3a mybsukarnuio B Bectuuke EHY ®MO asropa"
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ITosio>keHMe 0 PyKOMUCSIX, IPECTaBIISIEMbIX B >XKypHasl «BecrHuk EBpa3smiickoro HanmoHaJIbHOrO
yauBepcurtera umenu JI.H.I'ymuneBa. Cepusi: Xumusi. T'eorpadusi. dkosorusi»

1. Iesn xxypHasia. [lyGaukanus TIaTe /bHO OTOOPAHHBIX OPUTMHAJIBHBIX HAYYHBIX paboT IT B 06JIACTH XUMUH,
reorpaduu, SKOJIOTUN.

2. Asropy, kenarorieMy oy6JIMKOBaTh CTATHIO B YKypHAJIe HEOOXOAMMO IIPEJICTABUTH PYKOIMCh B TBEPJIOH Kouu
(pacreuaraHHOM BapuaHTe) B OJHOM 3K3€MILIsIpEe, NOAIMCAHHOM aBropoM B OTiesr HaydHbIX m3jaHuil (IO aapecy:
010008, Kaszaxcran, r.Hyp-Cymnran, yn. Carnaesa, 2, Espasuiickuit Hanmonaabubiit yausepcurer uM. JI.H.['ymuresa,
Y4ebHo-aAMUHUCTPATUBHBIH Kopiryc, Kab. 408) u mo e-mail wvest chem@enu.kz B dpopmare Tex, PDF u Word. Ilpu
9TOM JOJI?)KHO OBITH CTPOI'O BBIAEP’KAHO COOTBETCTBHE MexkIy Tex-daitiom, Word-daitiom, PDF-daitiom u tBeproit
kormeit. Takzke aBropy(am) HEOOGXOAMMO IIPEIOCTABATH COMPOBOAUTEIBHOE MICHMO.

Asbik mybaukanmii: Kazaxckuil, pycckuii, aHTJIMACKAIA.

3. OrmnpasJjieHue cTaTeil B peJaKIUIo O3HAYaET corjlacue aBTOpoB Ha npaso M3narensi, EBpa3suiickoro
HanuoHaJibHOro yHmBepcurera umenu JI.H. I'ymuneBa, nsgaHus crareii B >KypHajie U Iepen3JaHUS
X Ha JIO00M HMHOCTpPaHHOM s3bike. IIperncraBisisi TekcT paboTbl i myOJuKanmuu B >KypHaJe,
aBTOpP rapaHTHUPYeET MNPaBUJIbLHOCTh BCeX CBeAeHUil o cebe, OTCyTCTBHE ILIaruarta u JApyrux ¢opm
HeIPaBOMEPHOr'o 3aMMCTBOBAHUS B PYKOIIUCH, HaJJjiexkallee opopMieHre BCeX 3auMCTBOBAHUI TEKCTA,
TabJIniy, CXeM, UIJIIOCTPALUA.

4. OGbeM cTaTbu He JOJ/KeH HpeBbInaTh 18 crpanur (0T 6 cTpaHun).

5. CxeMa HOCTPOEHUsI CTATbU

I'PHTH http://grnti.ru/

Mruyuaasve v Pamuauro aemopa(os)

INoaroe naumenosaHue opzanusayuu, 20pod, cmparna (ecau aBTOPbl PAGOTAIOT B PA3HBIX OPraHU3AIMIX,
HEOOXO/IMIMO IIOCTABUTD OJMHAKOBLIH 3HAYOK OKOJIO (DaMUJIMKM aBTOPA U COOTBETCTBYIOIIEH OPraHM3aIyn)

E-mail asropa(oB)

Haszsanue cmamvu

Annomayus (100-200 csoB; He HOJKHA cofepkKarb (DOPMyJbI, IOBTOPATH IO COAEPIKAHUIO HA3BaHUE
craTby; HE JOJDKHA COAEpXKaTh OubiamorpadudecKue CCBLIKH; JIOJKHA OTPaykaTb KPATKOE COJEpXKaHHe CTaTbH,
COXpaHss CTPYKTYpPy CTaTbu — BBeJEHWE/ TMOCTAHOBKA 3a7[auu/ 1eju/ WCTOPHs, METOABl HCCJIEIOBAHUS,
pe3ysIbTaThl/00CY 2K AeHU, 3aKIIOYeHNEe/ BBIBOIDI).

Karoueesvie caosa (6-8 cnos/cioBocouerannit. Kirouesble c10Ba JOMKHBI OTpakaTh OCHOBHOE COJIEPIKAHUE
CTaTbU, WCIOJIL30BATh TEPMHUHBI U3 TEKCTa CTaTbHU, & TAKXKE TEPMUHBI, OIPEJEJIAIONNe IPeJAMEeTHYI0 00JacTh U
BKJIIOYAIOIINE JPYTe BaXKHbIE [MOHATHS, [TO3BOJISIONIE OOJErYUTh U PACIIMPUTH BO3MOYKHOCTH HAXOXKJEHUS CTATbU
cpeacTBaMu WHGPOPMAIMOHHO-TIOUCKOBOI CHCTEMBI ).

OcHosHoli. mekcm cmamovbu J0KEH CONEPXKATh BBEJEHHE, TOCTAHOBKY 33J@4r/ 1€,/ UCTOPUIO, METOIbL
HCCJIEIOBAHUS, PE3Y/IbTATHI/00CYKICHIe, 3aK/IIOYUEHNE / BBIBOIBL.

Tabauusbl, pucyrKu HEOOXOIWMO PACIOJIATATH MOCse yrmoMuHaHus. KakI0i WIocTpany J0IKHA CIIeTOBATH
HaJIIUCh. PUCYHKU JIO/KHBI OBITH Y€TKUMH, YUCTHIMU, HECKAHUPOBAHHBIMU.

B crarbe Hy™mepytorcs sunib Te pOpMYabL, HA KOTOPBIE IO TEKCTY €CTh CCHLIKU.

Bce abbpesuamypst u coxpaweHus, 3a WCKIIOYEHHWEM 3aBEeJOMO OOIIEM3BECTHBIX, JIOJIKHBI OBITH
pacmudpoBaHbl IPU IIEPBOM yIIOTPEOJIEHUU B TEKCTE.

Csenienusi o purarcosol noddepoicke paboThl YKA3bIBAIOTCS Ha IMEPBOIl CTPaHUIE B BUIE CHOCKHU.

Cnucokx aumepamyput

B Tekcre ccbuiku 0603HAYAIOTCS B KBaJIPATHBIX CKOOKax. CCbUIKM JIOJKHBI OBITH IIPOHYMEDPOBAHBI CTPOrO IO
HOPsIIKY yHOMUHaHUsSL B Tekcre. IlepBasi CChUIKA B TeKCTe Ha JIMTepaTypy JOJKHA MMeTb HoMmep (1], Bropas - [2] u
T.71. CchblIKa HA KHUTY B OCHOBHOM TEKCTE CTATBU JOJI?KHA COMPOBOXKIATHLCS YKA3aHUEM WCIOJb30BAHHBIX CTPAHMIT
(mampumep, [1, 45 crp.]). Ccbuikn Ha HeonyGJUKOBAHHBIE PAGOTBHI HE JONMYCKAIOTCs. HerKeaaTesbHbl CChUIKU Ha
HepeleH3upyeMble n3/aHust (IIPIMephl OIMCAHUSI CLIMCKA JIUTEPATYPBI, OIUCAHUS CIMCKA JIMTEPATYPbI HA AHIVIAICKOM
SI3BIKE CM. HIDKE B 00pasne obOPMIICHUST CTATHH).

B koH1E craThu, mocie CIUCKa JIUTEPATyPbl, HEOOXOAUMO yKa3aTh bubauozpagpuueckue 0aHHbLE HA PYyCCKOM
U AHIVIMHACKOM sI3bIKaX (ecyu cTarbs ogopMIIeHa HA Ka3aXCKOM sI3bIKe), Ha Ka3aXCKOM M aHIVIMICKOM s3bIKax (ecim
cTaTba 0pOPMIIEHA HA PYCCKOM fA3BIKE) M HA PYCCKOM M Ka3aXCKOM A3BIKaxX (eCm cTaTbs 0pOpPMIICHA HA AHTJIMACKOM
SI3BIKE).

Csederus 06 aemopax: daMuians, UMsi, OTYECTBO, HAy4IHAsI CTENEHb, JOJXKHOCTh, MECTO pabOTHI, MMOJTHBIA
cITyKeOHBII ajpec, TeqedoH, e-mail — Ha Ka3aXCKOM, PYCCKOM M AHTJIMICKOM SI3BIKAX.

6. Pykonmcy mosmkHa OBITH TIHIATEJNBHO BbIBEpPEHA. Pykomnmcu, He cooTBeTCTByOIINE TEXHUYECKUM
TpeboBaHUsIM, Oy/IlyT BO3BpallleHbl HA H0paboTKy. BosppalneHnue Ha H0pabOTKy He O3HAYAET, YTO PYKOIUCH MPUHSITA
K OITyOJINKOBaHUIO.

7. PaboTa c 3jIeKTpOHHOI KoppekTypoil. Crarbu, nocrynusmme B OTiaes HaydHBIX M3ZaHUi (perakims),
OTIIPABJISIIOTCS] HA AHOHMMHOE PeIleH3MpOBaHue. DBce pereHs3uu M0 CTaTbe OTIPABJSIOTCS aBTOpy. ABTOpaM B
TeUYeHne TpeX JHel HeoOXOAUMO OTIPABUTH KOPPEKTYpPy crarbu. CTaTbu, MOJYyUMBIIME OTPUIATEILHYIO PEIEH3UIO
K HOBTOPHOMY PACCMOTPEHHIO HE MPUHUMAIOTCdA. VIcIpaBjieHHbIE BAPDUAHTBI CTATEl U OTBET aBTOPA DPEIEeH3EHTY
MPUCHLIAIOTCS B pemakinioo. CTaTbu, UMEOIINE TOJOKUTEIbHBIE PEIEH3UH, TPEJICTABIISIIOTCS PEIKOJIIETHH XKYPHAJIA
1151 OOCY?KICHUS U YTBEPXKICHUST JIJIsl Iy OJIMKAIAN.
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IlepuoguunocTts >kypHasa: 4 pa3a B rof,.

8.0mara. ABropaM, HOJIyYUBIIUM IIOJIOXKUTEJILHOE 3aKJIIOYEHHE K OIyOJIMKOBaHUIO HEOOXOJMMO IIPOM3BECTH
omIaTy mo ciaeayommM peksusutam (s corpyaaukos EHY — 4500 renre, mis croponHmx oprammsanmii — 5500
TeHre):

PexBusursr:

1) PT'II IIXB "Espaswuiickuii Harmonaabubiii yansepcurer uvenn JI.H. T'yvmnesa MOH PK

AO "Bauk IenrpKpeaur"

BUK Banka: KCJIBKZKX

NNK: KZ978562203105747338 (KZT)

Kano 861

Ko6e 16

"3a mybaukarnuio B Bectuuke EHY ®UO asropa

2) PT'II 1IXB "Espasuiickuii Hanmonanbublii yausepcurer umenu JI.H. T'ymmiesa MOH PK

AO "Bank RBK"

BUK Banka: KINCKZKA

NNK: KZ498210439858161073 (KZT)

"3a nybuukanuio B Becruuke EHY ®UO asropa"

3) PI'II 1IXB "Espasuiicknii Hanmonanbubiii yausepcuter umenn JI.H. Tymmresa MOH PK

AO "Forte"

BUK Banka: IRTYKZKA

NNK: KZ599650000040502847 (KZT)

"3a nybuukanuio B Becruuke EHY ®UO asropa"
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MakaJjiaHbI paciMaey YJrici
IRSTI 27.25.19
G.S. Mukiyanova ', A.Zh. Akbassova'!, J. Maria Pozo?, R.T. Omarov !

L L.N.Gumilyov Eurasian National University, Astana, Kazakhstan
2 Estacion Experimental del Zaidon (CSIC), Granada, Spain
(E-mail: gmukiyanova@gmail.com, a.j.alua@gmail.com, mjpozo@eez.csic.es, romarov@gmail.com,)

Tbsv encoded capcid protein p41 triggers resistance in solanum lycopersicum

Abstract: Efficient infection of Nicotiana benthamiana plants with wild type Tomato bushy
stunt virus (TBSV) is influenced by expression of protein P19, which is a potent RNAi suppressor.
The capsid protein (CP) P41 is required for virion formation and facilitates long distance movement
of the virus. Along with RNAi suppression, P19 protein is involved in the development of severe
disease symptoms in N. benthamiana and elicitation of Hypersensitive Response (HR) in tobacco.
Our results show that wild type TBSV infection of Solanum lycopersicum (cv. Money maker) triggers
resistance to the virus. Despite detectable accumulation levels of P19 protein in leaf and root tissues,
the infection was not accompanied with obvious disease symptoms. Contrastingly, inoculation with
TBSV mutant, lacking capsid protein P41 demonstrated susceptibility to TBSV. Moreover, Chl-FI
analysis of plants infected with virus exhibited significant changes in metabolism. Our data suggests
that in response to CP expression tomato plants have evolved defense mechanisms to resist viral
infection.

Key words: Tomato bushy stunt virus, capsid protein, virions, resistance, Solanum lycopersicum.
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Solanum lycopersicum ecimzairinge pe3ucTeHTTiNIIK »kayanTbiH tomato bushy stunt
virus (tbsv) BupyceiabiH p4l KancuAaTiK akybI3bIMEH GesiceHaipinyi

Annoramust.  Tomato bushy stunt virus (TBSV) supyceiven kogramarsin P19 akybisst
PHK wunaTepdepennusauniy, KyaTThl CyHIpeccopbl O0JbIn TabbLaaabl koHe Nicotiana benthami-
ana eCiMIIKTepiHiH BUpPYCIEeH KYKTBIPBLIYBIHIA MaHBI3IbI peJl aTKapaibl. P19 akybI3bIHBIH
9KCIIPECCUSICHI BUPYCIIEH 3aKbIMJIaHybl aflkblH Kepinic Oepemi i€, ©CIMIIKTIH TOJBIK, KOJIJIAIICHIHA
okesrin coKThipasbl. CoHbIMEH Karap cympeccopdiblk P19 akybiser Nicotiana tabacum ecimiriame
TUTIEPCe3iMTANIBIK, PEAKITUICHIH Oesicenaipyre xKkayanTtol. Bupycroin P41 kancuaTik akyb3bl BUPUOH
KYPBLIBIMBIH KAJIBIITACTBIPBII, OCIMIIK OOMBIMEH TapaJiayblH KAMTaMAChI3 eTeli. AJIBIHFaH 3epTTey
wormkesiepi TBSV Bupycbinbiy xabaiibl Tuninig nadeknuscer Solanum lycopersicum (Money maker
cypbIObl) KbI3aHAK OCIMJIriH/E BUPYCKA KAPChl TO3IMILIK KayaOblH TYJLIPATHIHBIH AHBIKTAIBI.
OCIMIIKTIH TaMbIp »KOHE >KAIBIpaK, yJrnackiHga P19 akybI3bIHBIH KUHAKTAJIYBIHA KapaMaCcTaH
BUPYCIIEH 3aKbIMJIAJIYIbIH, CBHIPTKbI Kepiici Hamap Oaiikaygbl.  Agaiiga, Chlorophyll Fluores-
cence Imaging system (Chl-FI) capanramackl BUpyciieH 3akbIMJIaFal ©CIMIIKTEP/IE YKacy Iainmiiik
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MeTabOIIM3MIHIH ©3repyiH aHBIKTaAbl. AJI BUPYCTBIH KAICHJITIK aKybI3bl 9KCIPECCUTIAHOANTHIH
MyTaHTIIEH UH(MEKIUS TYAbIPFaHIa, KbI3aHAK OCIM/IIKTEpl KOFApbhl Ce3IMTaJIIbIK, KOPCETil, Kyhemik
HEKPO3Fa YIIbIPa/Ibl. 3epTTey HoTHKeIepi KbizanakTblH Money maker cypeiobiaia TBSV Bupycoina
KapChl KOPFAHBIC MEXaHU3M/IEP] BUPYCTHIK, KAIICUATIK aKybl3 P41-7i Tamy apKbLIbl OeIceHIipiieTiHin
KopceTe/i.

Tyitia ce3aep: Tomato bushy stunt virus (TBSV), Bupyc, kamncuarik akysr3, BUpuoH, Solanum
lycopersicum, pesucrentrinik, PHK-untepdepentus.

I.C. Mykusinosa ', A.2K. Ak6acosa ', M.X. ITozo?, P.T. Omapos !

! Bepasuticxuti navuonarvroiti yrusepcumem umerw JI H. Dymunesa
2 Henanckuti mayuonaionsi ucciedosamenvexuti yenwmp, I'panada, Uenanus

Kanicuguasriii 6e1ok p41 Bupyca tomato bushy stunt virus (tbsv) akrTuBupyer
PE3UCTEHTHOCTh Y pacTeHwuii Buja solanum lycopersicum

Awnnoranms. Kosgupyewmsiit Bupycom Tomato bushy stunt virus (TBSV), 6enok P19 siBisiercs
MotabiM cytipeccopom PHK waTepdepeniiny u urpaer BaXKHYIO POJib P UHMEKITUH PACTEHUIT
Nicotiana benthamiana, Koropasi xapakTepusyercsi SpKO BBIPAYKEHHBIMU CHMITOMAME 3200/ I€BaAHUS
U CHCTeMHBIM KoJutanicoM. Kpowme Toro, 6emok P19 siBisiercss /ucuTOpOM THIIEPYYBCTBUTEIHLHOTO
orBeta y Nicotiana tabacum. Kamcugasriit 6esiok Bupyca P41 ¢popmupyer BUPHOHBI U CIIOCOOCTBYET
pasBUTHIO cucTeMHOI uHpeknuu. llosydeHHble HaMU JaHHBIE [TOKA3AJU, 9TO TPU HUHQMEKITUH
nukuM tuiom TBSV y pacrennit Buga Solanum lycopersicum (copr Money maker) akruBupyercst
pe3ucTeHTHBIN oTBeT. HecMmoTpsi HA CHCTEMHYIO aKKyMyJsiuio Oefika cymnpeccopa P19 B smmcrbsix
U KODHSIX, Y PACTEHHIl He IPOSBJISIOTCS BUJIUMBIE CUMIITOMbBI 3abosieBanus. OJHAKO aHAIU3
Chlorophyll Fluorescence Imaging system (Chl-FI) mokasas, 4uro B wHHUINPOBAHHBIX BHPYCOM
PACTEHUSIX TTPOUCXOIAT SHATUTEIbHbIE U3MEeHeHnsT MeTabom3Ma. Bostee Toro, mHbEKINsT pacTeHmi
myrantoMm TBSV mno kancugaomy OejKy HNPUBOJIUT K CHCTEMHOMY HEKPO3y TI'ubesin pacTeHWUil.
[Tonyuernbre JaHHbIE YKA3BIBAIOT HA TO, YTO ¥ TOMATOB BHIPAOOTAHBI 3AIMUTHBIE MEXAHU3MBI B OTBET
Ha KCIIpeccrio Karcuaaoro 6eiaka P41 supyca TBSV.

KumroueBbie cioBa: Tomato bushy stunt virus (TBSV), kancuausiit 6esok, Bupnon, Solanum
lycopersicum, pesucrenrnoctsb, PHK-unTepdepentms.
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