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Abstract

Fire blight is a dangerous disease of fruit crops and causes excessive economic damage to fruit
industry. The causative agent of the disease, the bacterium Erwinia amylovora, also a quarantine object.
The search for new methods and solutions in the field of bacterial blight control is very relevant. In order
to reduce the spread of the disease, prototypes of two biological products based on lactic acid bacteria of
the genus Lactobacillus were tested. It was found that two-fold treatment of apple trees of the ‘Aport’
varieties with bio-products based on strains L. paracasei M1, and L. plantarum 17 M leads to a decrease in
the prevalence of fire blight by 34.5% and 30.8%, while the biological effectiveness of bio-products was
86.3% and 85% respectively. Same two-fold treatment of the resistant ‘Starkrimson’ variety with bio-
products based on strains L. paracasei M1, and L. plantarum 17 M leads to a decrease in the prevalence of
fire blight by 34.5% and 30.8%, while the biological effectiveness of bio-products was 90.7% and 89%
respectively. Additionally, treatment with bio-products based on strains L. paracasei M1, and L. plantarum
17 M contributed to an increase in the yield of apples of the ‘Aport’ variety by 7.0 t/ha and 6.5 t/ha,
respectively. The ‘Starkrimson’ variety by 5.0 t/ha and 4.3 t/ha respectively compared to the control where
there was no treatment.
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Fire blight of Erwinia amylovora (Burrill) Winslow et al. affects plants of the Rosaceae
family. The infection affects more than 160 species of fruit and shrub plants. The disease causes
especially serious damage to quince, pear, and apple trees. The causative agent of the disease E.
amylovora has the status of a quarantine object in a number of countries.

The damage of fire blight is high due to its very rapid spread. In heavily infested gardens, it
can infect 20-50% of plants, of which 10-20% completely die. In some gardens, up to 90% of fruit
trees are infected with the blight [1]. The causative agent of the disease is transmitted by birds,
insects, rain or wind

If emergency measures are not taken to localise and eliminate this dangerous disease. It may
affect not only fruit crops, but also city parks, square parks and protective plant strips along roads,
etc.

For Kazakhstan, this pathogen is a quarantine object. However currently, numerous
instances of fire blight have been identified in the south and south-east of Kazakhstan, which poses
a threat to the republic’s fruit industry. The presence of instances of fire blight can lead to its
massive spread. The pathogen can remain in a latent state for a long time and with the onset of
favourable weather conditions can rapidly multiply and cause epiphytotic development of the
disease. The weather conditions of south-east Kazakhstan where the main fruit-growing zone is
located, according to Pest risk analysis (PRA) data, are favourable for the acclimatisation and
establishment of this pathogen [2].
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According to the Statistics Agency of the Republic of Kazakhstan, the area occupied by
apple and pear trees is over 36000 hectares, of which about 3100 hectares are occupied by the
‘Aport’ apple tree variety. The overall area infected with fire blight is 455.48 hectares, including
by region: in Almaty - 401.48 hectares, Zhambyl - 53 hectares and Turkestan - 1 hectares.

Currently, scientifically recommended measures to combat the causative agent of fire blight
E. amylovora are pruning of affected branches, treatment with copper-containing products and
antibiotics. However, the use of these methods has its limitations associated with both
environmental pollution and the development of resistance in the pathogen [3]. One of the
alternative approaches to reducing the pathogen population is the use of bio-products based on
antagonistic microbes [4-6]. Nowadays, organic agriculture is practiced in 160 countries of the
world [7], where Pseudomonas fluorescens [8,9], Pseudomonas graminis [10], Pantoea
agglomerans [11], Bacillus subtilis [12], Bacillus amyloliquefacien [13] and Erwinia herbicola
[14] are used against the pathogen E. amylovora. The relevance of this promising area of
biotechnology is primarily associated with the interest shown throughout the world in obtaining
eco-friendly food products.

It should be noted that despite the existing scientific works related to biological plant
protection, there is still a very limited number of bio-products based on microorganisms on the
market, including in Kazakhstan.

Currently, only one biological product, phytolavin (aqueous soluble concentrate) at a dosage
of 2 I/ha, is registered to combat the causative agent of bacterial blight of fruit crops in Kazakhstan.
The active ingredient of the drug is a complex of streptomycin antibiotics (32 g/l) (Russia).

In this regard, the development of domestic drugs based on indigenous strains of
microorganisms adapted to local climatic conditions is of scientific and practical interest.

Materials and methods of research

As the basis for bio-products, we used strains of lactic acid bacteria Lactobacillus paracasei
Mi2 and Lactobacillus plantarum 17M, which previously had antagonistic activity against the
causative agent of fire blight E. amylovora [15,16].

Laboratory samples of bio-products were prepared on MRS medium in three stages: growing
the inoculum on a solid nutrient medium for 3-5 days; obtaining a mother culture by cultivating in
a liquid medium for 2 days and obtaining a product in liquid form by fermentation for 7 days on a
shaker at 37°C and 165 rpm. The fluid titre of the drug was 10° CFU/ml.

Composition of MRS medium: (g/l): distilled water — 1.0; proteose peptone — 10.0; yeast
extract — 5.0; meat extract — 10.0; glucose — 20.0; Tween-80 — 1.0 ml; ammonium citrate — 2.0;
sodium acetate — 5.0; magnesium sulphite (MgSO4) — 0.10; manganese sulphate (MnSO4 H20) -
0.05; sodium hydrogen phosphate — 2.0; agar-agar — 12.0; pH 6.5; Sterilisation at 1 atm. (121°C)
—20 min.

The tests were carried out in the farmstead ‘Zhemis’ of the Enbekshikazakh district of the
Almaty region on two varieties of apple trees ‘Aport’ and “Starkrimson’.

The effectiveness of laboratory samples of two bio-products based on strains M12 and 17M
with a working fluid titre of 108 CFU/mI was tested with single and double treatments on an area
of 1 hectare. Trees without treatment served as control. Spraying was carried out using a fan-
mounted garden sprayer ‘Promar’.

The biological effectiveness of the bio-product was calculated based on the intensity of the
disease in comparison with the control and was calculated using the formula:

_100(P — p)
C—p

C —is the biological effectiveness (%), P — is the prevalence of the disease in the control; p
— prevalence of the disease in the experimental variant.
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When using the scoring scale, the following gradations were followed:

0 — no signs of disease; 1 — up to 10% of the surface of the plant or its individual organs is
affected; 2 — 11 - 25% of the surface of the plant or its individual organs is affected; 3 — 26 - 50%
of the surface of the plant or its individual organs is affected,

Disease prevalence was estimated using the formula.
P=nNx100%

n — number of diseased plants; N — Total number of plants in samples.
The intensity of disease development (%) in the area was determined using the formula.

R=100Z(nxb)NXK

n — the number of affected plants; b — the corresponding score for affected plant;
N — total number of plants in the sample; K — the highest score on the scale.

Results and discussion

The tests were carried out on the natural background of the disease in apple trees. The apple
tree variety ‘Aport’ is susceptible, and ‘Starkrimson’ is resistant. The first treatment was carried
out in early spring before bud break against an overwintered infection of the fire blight pathogen,
the second treatment was carried out during the flowering period. The results are presented in
Table.

Table - Evaluation of the effectiveness of drugs based on strains of lactic acid bacteria against fire blight
of apple trees

Single treatment in the phase before bud break, Double treatment in the phase before bud break
04.04.23 and flowering, 04.04.23, 05.12.23.
Experime | P, % R, % Yield C, % Experiment | P,% | R, % Yield C, %
nt type t/ha type t/ha
(t/ha)
“Aport” variety

M1, 8,5 1,2 7,5 788 | Mp 55 0,2 9,0 86,3

17M 9,2 15 | 7,701 770 | 17M 6,0 0,9 8,5+0,4 | 85,0
Control 40 27 2,00 - Control 40 27 2,00 -

""Starkrimson” variety

Ma, 6,6 2,6 10,5 82,6 | M 3,5 0,2 11,0 90,7

17M 6,9 2,0 9,8+0,3 81,8 |17M 4,0 1,1 | 10,3+0,7 | 89,5
Control 38,0 | 17,0 6,0+0 - Control 38,0 | 17,0 | 6,001 -

Note: P — the prevalence of the disease; R — development of the disease; C — biological
effectiveness

It was found that with a single treatment of trees of the susceptible variety ‘Aport’ with a
liquid product based on L. paracasei M, the prevalence and development of the disease decreased
compared to the control by 31.5% and 25.8%, respectively, while the yield increased by 5.5 t/ha,
and the biological effectiveness was 78.8%. With double treatment with the bio-product, the
prevalence and development of fire blight on trees of the “‘Aport’ variety decreased by 34.5% and
26.8%, while the yield increased by 7.0 t/ha, and the biological effectiveness was 86.3%.

A single treatment of trees of the resistant ‘Starkrimson’ variety with a liquid product based
on L. paracasei M. led to a decrease in the prevalence and development of the disease compared
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to the control by 31.4% and 14.4%, respectively, the yield increased by 4.5 t/ha, and biological
effectiveness was 82.6%. With double treatment with the bio-product, the prevalence and
development of fire blight on trees of the *Starkrimson’ variety decreased by 34.5% and 16.8%,
while the yield increased by 5.0 t/ha, and the biological effectiveness was 90.7%.

In the variant where a bio-product based on the L. plantarum 17 M strain was used during a
single treatment of trees of the susceptible variety ‘Aport’, the prevalence and development of the
disease decreased compared to the control by 30.8% and 25.5%, respectively, while the yield
increased by 5.7 t/ha, and the biological effectiveness was 77%.

With double treatment with the bio-product, the prevalence and development of fire blight
on trees of the “‘Aport’ variety decreased by 34% and 26.1%, while the yield increased by 6.5 t/ha,
and the biological effectiveness was 85%.

A single treatment of trees of the resistant ‘Starkrimson’ variety with a liquid product based
on L. plantarum 17 M led to a decrease in the prevalence and development of the disease compared
to the control by 35% and 9.2%, respectively, the yield increased by 3.8 t/ha, and the biological
effectiveness was 81.8%.

With double treatment with the product, the prevalence and development of fire blight on
trees of the ‘Starkrimson’ variety decreased by 53% and 10.1%, while the yield increased by 4.3
t/ha, and the biological effectiveness was 89%.

It should be noted that when comparing the biological effectiveness, the drug based on L.
paracasei M1, was slightly (0.8%-1.8%) more effective than the drug based on the L. plantarum
17 M strain in all forms of the experiment. Apple trees of the ‘Aport’ and ‘Starkrimson’ varieties
after the second treatment with the drug based on the L. paracasei M, strain are shown in figures
1-2.

-&;‘ | iy ;u..- :
a

Figure 1 - Demonstration of fire blight on an apple tree of the ‘Aport’ variety in the experimental version
(a) and in the control (b) after the second treatment with a bio-product based on L. paracasei M1

184



MICROBIOLOGY AND VIROLOGY ISSN 2304-585X Ne2 (45) 2024 www. imv-journal.kz

Figure 2 - Demonstration of fire blight on an apple tree of the *Starkrimson’ variety in the experimental
version (a) and in the control (b) after the second treatment with a bio-product based on L. paracasei M1,

Conclusion

Thus, the biological effectiveness of the bio-product based on L. paracasei M1, against fire
blight with double treatment exceeded that with a single treatment on the susceptible variety
‘Aport’ by 7.5%, and on the resistant variety ‘Starkrimson’ by 8.1%. The biological effectiveness
of the drug based on L. plantarum 17 M against fire blight with double treatment exceeded that
with a single treatment on the susceptible variety ‘Aport’ by 8%, on the resistant variety
‘Starkrimson’ by 7.7%. Testing of prototypes of bio-products based on lactic acid bacteria showed
that the biological effectiveness of the product based on L. paracasei M, was slightly (0.8%-1.8%)
higher than the biological effectiveness of the product based on the L. paracasei 17M strain in all
variants of the experiment.
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"KEMIC JAKBLTJAPBIHIA KE3JECETIH BAKTEPHUSIJIBIK KYIIK
KO3bIPFBIIIBIHA KAPCBI CYT KbIIIKbLIAbI BAKTEPUSIJIAPFA
HETI3JEJTEH BUOJIOT MSIIBIK OHIMIEPIIH TOKIPUBEJIK YJTLITEPTHIH
BUOJIOTUSLIBIK TUIMJILIITIH BAFAJIAY

Tyiiin

Bakrepusiiblk KYHiK jKeMiC HaKbUIOApBIHBIH KayilTi aypybl OOJNBIN TaObLIaAbl JKOHE O Kemic
HIapyallblUIbIFBIHA OpacaH 30p AKOHOMHUKAJBIK 3HMSH KenTipeai. AypyAblH KO3ABIPFBIMIBI KapaHTHHAIK
obBekTizepre xarateld Erwinia amylovora Gakrepusichl ekeHi Genrimi. BakTepusIbIK KYHIiKTI Gaksiaay
caJachIHIIa OHBIMEH KYpECy VIIIH jKaHa TOCUIIAEP MEH MIENTiMICPi 131y 6Te 03eKTI Mocene. AypyIablH
TapanyblH a3zaiiTy MakcatbiHma Lactobacillus tyeiceiHa kaTaThIH CYT KBIIKBUIABI OakTepHsUIapbIHA
HeTi3/IeNITeH eKi OnornpenapaTThIH TOKIPUOETIK YITiIepiHe ChIHAK KYPTi3iiai. «ATOPT» CYPBIIBIHBIH anMa
aramrrapeis L. paracasei Mi2 sxone L. plantarum 17M mrrampapsl HETi3iHIET] IpemapaTTapMer eKi PeTTIK
OHJICY/ICH KCiiH OakTepusublK KYHIiKTIH Tapamybl 34,5% xxone 30,8% neliiH TeMeHJeyiHe OKeNeTiHi
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AHBIKTAJTBIT, OHIMACPIIH OMOIOTHSITBIK THIMALTIT THiciHIIE 86,3% xoHe 85% kypaswl. L. paracasei M1
xone L. plantarum 17M mrramaaps! HeTi3iHZIEr CHIHAIATHIH MpernapaTTapMeH Te3iMIai «CTapKpHUMCOH»
CYPBINITHI ajlMa aFallTapblH €Ki PeTTIK eHAeY XYPTi3reH Ke3ae aypyablH Tapamnysl 34,5% xone 35%
TOMEH/ICTCH XoHe OMoIorusibIK THimMainiri 90,7% xone 89% kyparan. Conpaii-ak, L. paracasei M1, xone
L. plantarum 17M mramaapbiHa HETi3ACNTeH TOKIPUOEIiK IpernapaTTapMeH OHJICTCHHEH KeiliH «ATopT»
CYPBINTHI KEMIC aralbIHbIH OHiMILTIr 7,0 T/Ta sxoHe 6,5 T/ra, an Te3iMal «CTapKpUMCOH» CYPBINBIHBIH
eHIMILIIr THiciHie 5,0 T/ra sxoHe 4,3 T/ra HeiiH apTyblHA BIKHAl €TKEH, OYJI KOPCETKIIITEp OHACY
JKYpri3iMereH O0aKbUIayMeH CaBICTHIPY apKBUIbI aJbIHFaH.

Kinrri ce3mep: OakTepusublK KYHIK, KE€MiC JaKbUIAAPbl, CYT KBIIIKBUIABI OakTepusiap,
OHOJIOTHSITBIK, OHIM, OMOIOTHSIIBIK THIMITIK.
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OIIEHKA BUOJIOTUYECKOMN Y®®EKTUBHOCTH ONBITHBIX OBPA3IIOB
BUOIPEIIAPATOB HA OCHOBE MOJIOYHOKHWC.JIBIX BAKTEPHI ITIPOTUB
BO3BYJAUTEJIAA BAKTEPUAJIBHOI'O OKOTI'A IVIOJOBBIX KYJIBTYP

doi:10.53729/MV-AS.2024.02.11

AHHOTALUSA

BaxtepuanbHbIi 0KOT SBISAETCS OMACHBIM 3a00JI€BAHUEM TUIOIOBBIX KYJIBTYP M HAHOCHT OTPOMHBIN
9KOHOMMUYECKHI yIiepd mio0BoaAcTBY. Bo30oyaurtens 6onesnu 6aktepust Erwinia amylovora otaocutes k
KapaHTUHHBIM 00bekTaM. [ToMCK HOBBIX MMOAXOAOB W PEUICHUH B 00JacCTH KOHTPOJS OaKTepHabHOTO
0’KOTa sIBJISIETCS] BechbMa akTyalnbHbIM. C LENbI0 CHUKEHUS PaclipoCTpaHeHUsI 3a001eBaeMOCTH POBEICHO
UCTIBITAHUE OMBITHBIX OOpPa3loB ABYX OHONpenapaToB Ha OCHOBE MOJIOUHOKHCIBIX OakTepuil pona
Lactobacillus. Brito ycraHOBJIEHO, 4TO ABYXKpaTHas 00paboTKa SIOIOHH COPTOB «ATOPT» IpernapaTaMu
Ha ocHOBe mrrammoB L. paracasei My, u L. plantarum 17 M npuBOIUT K CHIDKEHHIO pACIIPOCTPAHEHHOCTH
OaxTepuanpHOro oxxkora Ha 34,5% u 30,8%, COOTBETCTBEHHO, TIPU 3TOM OHOJOTHYecKas 3PPEKTUBHOCTh
omomnpenaparoB coctaBmia 86,3% u 85%, coorBercTBeHHO. [Ipm MByXKpaTHON 0OpabOTKH JEpEeBHEB
yCTOHYUBOTO copTa «CTapKpUMCOH» UCTIBITYEMBIMH TIpEIapaTaMi Ha OCHOBE mtaMMoB L. paracasei M1,
u L. plantarum 17 M pacnpocTpaHeHHOCTh OaKTepHaIbHOTO OXora cHu3mwioch Ha 34,5% u 35%,
COOTBETCTBEHHO, NIPU ATOM OHosorudeckas 3QQGeKTUBHOCTH COOTBETCTBEHHO cocTasmia 90,7% u 8§9%.
Taxoke 00paboTKa ONBITHBIMHU IpenapaTaMu Ha ocHoBe mrammoB L. paracasei M2 u L. plantarum 17 M
CII0CcOOCTBOBAA YBEIIMUCHHIO YPOKas s0JI0K copTa «Amopt» Ha 7,0 T/ra u 6,5 T/ra, COOTBETCTBEHHO, COpTa
«CTtapKkpuMcoH» - cooTBeTcTBeHHO Ha 5,0 T/ra u 4,3 1/ra o cpaBHEHUIO C KOHTPOJIEM, T1e 00paboTKu He
OBLI10.

KuaroueBble ciioBa: OaKTEpPHANBHBIA OXKOT, IUIOJIOBBIE KYIbTYpPbI, MOJIOYHOKHCIIBIE OaKTepHUH,
Oounonpenapar, Ononorunyeckas 3pPEeKTUBHOCTh

Bakrepuanpubiii oxor twromoBsix (fire blight) Erwinia amylovora (Burrill) mopaskaer
pactenust cemeiictBa Rosaceae. Mudeknus mopaxaer Oonee 160 BHIOB ITUIOAOBBIX H
KYCTapHUKOBBIX pacTeHHil. OCOOCHHO cephe3HbIN yiiepO 00JIe3Hh HAHOCUT HACAXKICHUSIM alBBI,
rpyum, si61oHu. Bo30oyaurtens Goneznn E. amylovora umeer craTyc KapaHTHHHOTO OOBEKTa B
psizie cTpaH.

BpenoHocHOCTh 0kOra IUIONOBBIX BECbMa BeEJIMKAa BCIEJICTBUE OYEHb OBICTPOro €ro
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pactipoctpanenus. B cuiibHO 3apakeHHBIX cajilax OH MoxeT nopaxarb 20-50% HacaxaeHud, u3
koTopeix 10-20% mnonHocThiO morubaioT. B HekoTopbIX camax oxkorom 3apaxaercs 10 90%
IUIO/IOBBIX JiepeBbeB [1]. Bo3OyauTens 3a00ieBaHusI JIETKO MEPEHOCUTCS MITHUIIAMU, HACCKOMBIMH,
JOKIIEM MU BETPOM.

Ecnu He TpUHSTH SKCTPEHHBIX MEp IO JIOKATHU3AINH U TUKBHUIAIIUU STOU OMAaCHOM OOJe3HH,
MOJT YIpO30i MOTYT 0Ka3aThCs HE TOJBKO IJIOJIOBBIE KYJIbTYphI, HO M MapKu U CKBEPHI TOPOOB,
3alllUTHBIE MTOJIOCHI BJOJIb IOPOT U T. [I.

Jns Kazaxcrana 3abosneBaHue sBisieTcs KapaHTHHHBIM. OJHAKO, B HACTOSIIEE BpeMs
MHOTOUYHCJICHHBIE Ouaru 0aKTepUaIbHOTO 0’KOTa BBISBICHBI HA FOT€ U FOTO-BocTOKe KazaxcraHa,
YTO NPEICTABISIET yrpo3y AJs IUIOAOBOACTBA pecmyOnuku. Hanuuue oyaroB OakTepuanbHOTO
0’K0Ta MOXKET IPUBECTH K MACCOBOMY €0 pacpoCTpaHeHuto. [1aToreH ninurenpbHoe BpeMsi MOKET
HAXOJUTHCS B JATEHTHOM COCTOSIHMM M MPH HACTYIUIEHUU OJIAarONMpPHUSATHBIX MOTOJHBIX YCIOBUN
MOJKET OBICTPO Pa3MHOXKATHCS M BBI3BIBATH SMUPUTOTUIHHOE pa3BuTHe Oone3nu. Knnmarnueckue
ycioBus 0ro-soctoka Kaszaxcrana, rjae HaXOQUTCS OCHOBHAsl 30HA IUIOJOBOCTBA, MO JaHHBIM
aHanmu3a urocanutapHoro pucka (ADP), 6maronpusTHBI U aKKIMMATH3AIMH 1 000CHOBaHHUS
JTAHHOTO raTtoreHa [2].

[To manHbIM AreHTcTBa TO cratucThke PecnmyOmmku KaszaxcraH, 3aHsTas IUIOMIANb TMOJ
nocajJKkaMu sSI0JI0HH U TpyIH cocTaisieT cbimre 36 000 ra, u3 Hux okono 3100 ra 3aHuMaeT copt
S0I0HN «ATOpT». 3apaskeHHasl IUIOIAAb OaKTepUATbHBIM 0XKOTOM cocTaBisieT 455,48 ra, B ToM
yucre mo obnactsaM: B AnmatuHckon - 401,48 ra, XKamOwuickoii-53 ra u Typkecranckoii -1 ra.

Ha ceromusamHuii neHh HAaydYHO PEKOMEHJIOBAHHBIMH MEPONPUSTHSIMH AJisi OOphOBI C
BO30yauTeeM OakTepranbHOro oxora E. amylovora sisisrorcss 0Ope3ka mopakeHHBIX BETBEH,
00paboTKa MeIbCoJIepKAIMMU TpernapaTaMu 1 aHTHONOTHKaMu. OTHAKO MCIOJIb30BAHUE 3TUX
METOJIOB UMEET CBOU OIPaHUYEHHUSI, CBSI3aHHBIEC KaK C 3arpsi3HEHUEM OKpYXKaroIlel cpeabl, TaK U
pa3BUTHEM YCTOHYMBOCTU y Bo30Oymutens O6one3nu [3]. OgHUM U3 albTEPHATUBHBIX MOIXOJIOB
CHI)KCHHUSI TIOMYJISIIUU NaTOreHa SIBJIsSIeTCS MpUMEHeHHe OUompenapaToB Ha OCHOBE MUKpPOOOB-
aHTaroHucToB [4-6]. CerojaHsi OpraHMYECKOE CEIbCKOE X03IHUCTBO MpakTuKyercs B 160 cTpanax
mupa [7], rae mpotuB Bo3Oyaurenas E. amylovora npumensrorPseudomonas fluorescens [8,9],
Pseudomonas graminis [10], Pantoea agglomerans [11], Bacillus subtilis [12], Bacillus
amyloliquefacien [13], Erwinia herbicola [14]. AkrTyaabHOCTH JaHHOTO MEPCIEKTHBHOTO
HarpaBJIeHUs1 OMOTEXHOJIOTUH, B TIEPBYIO OUYEPElb, CBSI3aHA C MHTEPECOM, KOTOPBIN BO BCEM MUpE
MPOSBIISIOT K MOJIYYEHHUIO SKOJIOTHYECKH YUCTBIX MPOTYKTOB MUTAHUS.

Crnenyer OTMETUTh, YTO HECMOTpPS Ha HMMEIOIIUECS Hay4Hble pPabOThI, KacarolIuecs
OMOJIOTHYECKON 3alUThl PACTEHUN, Ha PBIHKE MO-TIPEKHEMY HMEETCS OYeHb OTpPaHHYEHHOE
KOJINYECTBO OMOIIPEnapaToB Ha OCHOBE MUKPOOPIaHW3MOB, B TOM 4Hcie u B Kazaxcrane.

B Hacrosimiee Bpemsi it 00pbOBI ¢ BO30yauTENEM OAaKTEPHAIBHOTO OXOTa TIJI0JIOBBIX
KynbTyp B Kazaxcrane 3aperucrpupoBaH JuIb OAWH Ouomnpenapar «DuronaBunH» (BOIHBIN
pPacTBOPUMBIN KOHIIEHTPAT) B JO3UPOBKE 2J1/Ta. JIeHCTBYIONMM BEIIECTBOM TIperapara sBiIsieTCs
KOMIUIEKC CTPENTOMULIMHOBBIX aHTHOMOTHUKOB (32 1/11) (Poccus).

B cBsi3u ¢ 3TUM, pa3paboTKa OTEYECTBEHHBIX IpPENapaToB Ha OCHOBE aOOPUTEHHBIX
IITAMMOB MHUKPOOPTaHW3MOB, aJalTHUPOBAHHBIX K MECTHBIM MPUPOJHO-KIMMATHYECKUM
YCIIOBUSIM, MPECTABIIAET HAYYHBIA U TPAKTUUECKUI HHTEPEC.

Matepuanbl M1 MeTOABI HCCJIEOBAHUS

B kauecTBe OCHOBBI OMONpPENApaTOB HCIOJB30BAIN IITAMMBI MOJOYHOKHUCIBIX OakTepHii
Lactobacillus paracasei My, u Lactobacillus plantarum 17M, y koTopbIx paHee Oblia ycTaHOBIICHA
AQHTAarOHMCTHYECKash aKTUBHOCTh NPOTUB BO30yauTens OaktepuanbHOro oxxkora E. amylovora
[15,16].

JlaGopatopHble 00pa3sibl OuornpenaparoB TroToBwiM Ha cpeae MRS B Tpu srtana:
BbIpAlllMBAaHUE MOCEBHOI'O0 MaTepuajia Ha TBEPAOW MUTATEIbHOW Cpele B TEYEHUE 3-5 CYTOK;
NOJy4eHHE MAaTOYHOH KYJIbTYpHI IPH KyJbTUBHPOBAHUU HA KHUJIKOH Cpeie B TEUCHHE 2-X CYTOK
U TMOJIy4Y€HHUE KUAKOTO Iperapara myteM (GepMeHTaluu B TeYeHHEe 7-MH CYTOK Ha ILieiikepe mpu
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+37°C u 165 06/mun. Tutp xunkux npenapata coctapisn 10° KOE/mi.

CocraB niutatenbHOM cpenbl MRS: (r/1): Boga muctrimupoBadHas — 1,0; mpoTeo30nenToH
— 10,0; mpoxokeBoit FKCTpakT — 5,0; msicHOM SkeTpakT — 10,0; rmoko3a — 20,0; TBuH-80 — 1,0 M,
ammoHus nutpat — 2,0; Hatpus anerar — 5,0; cynmpdur marams (MgSOs) — 0,10; cymbdar
mapranna (MnSOs H2O) — 0,05; matpus rugpodochar — 2,0; arap-arap — 12,0; pH6,5;
Crepunuzanus npu 1 atm. (121°C) — 20 muH.

Ucneitanus npoBogmmch B K/X «Kemue» EnOekmmkazaxckoro paiioHa AJIMaTHHCKOM
o0JacTu Ha ABYX COPTax sIOJIOHEBBIX J€PEBBEB «Amopt» U «CTapKPUMCOH.

HcnsiThiBanack 3¢ eKTUBHOCTH TAOOPAaTOPHBIX 00pa3IoB ABYX OHMOIPENnapaToB Ha OCHOBE
mramma M12 u 17M ¢ tutpoM paboueii xuaxocti 108 KOE/Mn npu onHO WM ABYKpaTHO#
o0pabotku Ha twomaau 1 ra. Kontponem cioyxuiu nepeBbs 6e3 00paboTok. ONpbICKUBaHHE
MPOBOAMIIOCH C TOMOUIbIO0 BEHTUIIITOPHOTO, HABECHOT'O Ca/I0BOT0 OIpbIcKUBaTens «Promary.

Buonornveckyto 3¢ ¢dexkTuBHOCT, OHOIpenapara pacCYUTHIBAIA [0 HHTEHCUBHOCTH
MPOsIBIICHUS 3a00JI€BaHUS B CPABHEHUHU C KOHTPOJIEM M PACCUUTHIBAIU IO POpMyJIE:

_100(P — p)
C—p

rae C - 6nonoruyeckast 3pPeKTUBHOCT, %0, P — pacripocTpaHeHHOCTh O0JIe3HU B KOHTPOJIE,
P — pactpocTpaHEeHHOCTh O0JIE3HU B ONBITHOM BapHaHTE.

[Ipu ucnonbp3oBaHUM OANTIOBOM MIKANBI ydeTa MPHUAEPKUBAINCH rpaganuu: 0 — npu3HaKu
3a0o0JieBaHusl OTCYTCTBYIOT; | — mopaxkeHo 10 10 % moBepXHOCTH pacTeHUsI WIIM €T0 OTAENbHBIX
OpraHos; 2 — nopaxeHo 11 - 25 % NOBEpXHOCTH pacTEHUsI WIHA €ro OTAEIbHBIX OPraHOB; 3 —
nopaxkeHo 26 - 50 % noBEpXHOCTU PACTEHUS WM €r0 OTAEIbHBIX OPraHOB.

JUJ1s OLleHKHU pacipOCTPaHEHHOCTH 0O0JIE3HHU MPUMEHSUTH (HOpMyITy:

P=nNx100%
rae n — KonudectBo GonbHBIX pacteHuid; N — OOIIee KOJUYECTBO PAaCTEHU B Mpolax.
WNuTencuBHOCTH pa3Butus 0one3nu (%) Ha ydyacTKe ONpeAessuin mo GopMmyIe:

R=100Z(nxb)NXK

rZle N — YHUCJIO MOPAKEHHBIX PACTECHHI; b — COOTBETCTBYIOIMI Oamn ux nopaxenus; N —
ob1ee ynciio pacteruit B mpoode; K — Beicmii 6amt mkaibl yueTa.

Pe3yabTarsl U 00CyxKIeHUHE

VcnplTanus TpPOBEICHBI HA €CTECTBEHHOM (DOHE TMPOSBICHUS OO0JE3HU SOJOHEBBIX
nepeBbeB. Copt sS0JI0HU «ATIOPTY» SBIISETCS BOCIIPUUMYUBBIM, a «CTapKPUMCOH» -yCTONIUBBIM.
[lepBast 0O6paboTka mpoBeieHa paHHEH BECHOI /10 pacyCKaHHs MOYEK MPOTHB Nepe3UMOBABIICH
nH(pekmu Bo30ynuTens 0akTepruaaIbHOTO OXKOTra, BTOopas 00paboTka Oblja MpoBeAeHA B MEPUOIT
[BeTEeHUs. Pe3ynbrarsl npencraBieHb! B Ta0IHUIIE.

bouto ycTaHoBieHO, YTO IIpU OJHOKPAaTHON 00padoTKe /epeBhEB BOCIPUUMYUBOTO COPTa
«ATOpT» KUJAKHM TpenaparoM Ha ocHoBe L. paracasei Mi2 pacnpocTpaHEeHHOCTh U Pa3BHTHE
00JIe3HN CHU3HWIINCH 10 CPpaBHEHMIO ¢ KOHTpojeM Ha 31,5% u 25,8%, COOTBETCTBEHHO, TIPH ATOM
ypoxail yBenuuwics Ha 5,5 T/ra, a Ouonmormueckas 3¢p¢exkTuBHOCTh coctaBuna 78,8%. Ilpu
JBYXKpaTHOI 00paboTKe MpenaparoM pacripoCTPaHEHHOCTh U pa3BUTHE OaKTEpUaIbHOTO OXKOra
Ha JIEpEBBAX cOpTa «ANopT» CHU3WINCH yxke Ha 34,5% u 26,8%, npu 3TOM ypoxail yBeIU4nIICs
Ha 7,0 T/ra, a Guonornydeckas 3¢p¢GeKTUBHOCTh cocTaBuiia 86,3%.
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Tabmuna — Onenka 3pPeKTHBHOCTH MpenapaToB Ha OCHOBE MITAMMOB MOJIOUHOKHCITBIX OaKTEPHid TPOTUB
OaKTEepHATBHOTO 0XKOTa SIOJIOHEBBIX JICPEBHEB

OpnnokparHas o6paboTka B dazy 1o JBykpaTHas 00paboTka B a3y 10 pacimyCKaHHs
pacnyckaHus nouek, 04.04.23 nouek u Qasy userenus, 04.04.23r, 12.05.23 .
Bapuantr | P, % R, % | Ypoxai, C, % Bapuant P% | R, % | Ypoxa#i, | C,%
OTbITa T/ra OITbITA T/Ta
Copt «AmopT»

M, 8,5 1,2 7,5 78,8 M1 5,5 0,2 9,0 86,3

17"™M 9,2 1,5 7,7£0,1 77,0 17M 6,0 0,9 8,5+0,4 | 85,0
Kontpons | 40 27 2,00 - Koutpois 40 27 2,00 | -

Copt «CTapKpuMCOH»

M1, 6,6 2,6 10,5 82,6 M1, 3,5 0,2 11,0 90,7

1M 6,9 2,0 9,8+0,3 | 81,8 17™M 4,0 1,1 |10,3+0,7 | 89,5
Kontpons | 38,0 17,0 6,0+0 - KonTponn 38,0 | 17,0 6,0+0,1 -

IMpumeuanue: P — pacnpocTpaHeHHOCTh Oosie3H; R — pasButue Oonesnu; C — Ouomoruueckas
3¢ (HEeKTUBHOCTD

OpHokpaTHast 00paboTKa JepeBbEB YCTOMUYMBOTO copTa «CTapKpUMCOH» KHIKHUM
npernaparoM Ha ocHoBe L. paracasei M1 npuBesa K CHIYKSHUIO pacipOCTPAHESHHOCTH U Pa3BUTHSI
0ome3Hu 1o cpaBHEHUIO ¢ KoHTpoJieM Ha 31,4% u 14,4%, cOOTBETCTBEHHO, YPOXKail yBETUIHIICS
Ha 4,5 T/ra, a 6uonoruyeckas 3¢ dexTuBHOCTH cocTaBuia 82,6%. [Ipu nByxkpaTHOil 00paboTke
mpernapaToM paclpoOCTPAHEHHOCTh M PAa3BUTHE OaKTEPHAIBLHOTO O0KOTra Ha JIEPEBBAX COpTa
«CTapkpuMCcOH» CHU3WIUCH yke Ha 34,5% u 16,8%, npu 3ToM yposkail yBenuuuics Ha 5,0 1/ra,
a Omonoruueckas 3¢dexruBHocTh coctaBmia 90,7%.

B BapumanTe, e mMpUMEHsUTM mpermapar Ha ocHoBe Imramma L. plantarum 17 M mpwu
OJTHOKpATHON 00pabOTKe NEPEeBhEB BOCIPHUUMYUBOTO COpPTa «ATOPT», pacpOCTPAHEHHOCTh U
pa3BuTHE 00JIE3HU CHU3WIKCH 10 CpaBHEHHIO ¢ KoHTpoJsieM Ha 30,8% u 25,5%, COOTBETCTBEHHO,
IpU ATOM Ypokail yBenuuwics Ha 5,7 T/ra, a 6uonoruyeckast 3¢p(hekTuBHOCTH cocTaBuia 77%.
[Ipu nByxkpaTHO# 00pabOTKe MpenapaToM pacHpOCTPaHEHHOCTh M Pa3BUTHE OaKTEPHAIBHOTO
0KOTa Ha JIEpPEBBAX copTa «AmNopT» CHM3WINCH yxe Ha 34% u 26,1%, npu 3ToM ypoxkai
yBenuuuics Ha 6,5 T/ra, a Ouonoruyeckas 3¢p¢heKTUBHOCTH cocTaBuia 85%.

OpHokpaTHast 00paboTKa JEpeBhEB YCTOMUYMBOTO copTa «CTapKpUMCOH» KHIKHUM
npenapatoM Ha ocHoBe L. plantarum 17 M mpuBena K CHHKEHHIO PACIpPOCTPAHEHHOCTH MU
pa3zBuTHs OOJE3HU IO CpPaBHEHHUIO ¢ KOHTposieM Ha 35% u 9,2%, COOTBETCTBEHHO, ypOKaii
yBenuuuiics Ha 3,8 T/ra, a Guonoruueckas appextuBHOCTh cocTaBmia 81,8%. Ilpu aAByxkpaTHOU
00paboTKe mpernapaToM paclpoCTPAHECHHOCTh M PA3BUTHE OAKTEPHUATHLHOTO 05KOTa Ha JEPEBbIX
copra «CTapKpUMCOH» CHU3WINCH yke Ha 53% u 10,1%, npu aTtom ypoxail yBenuuwics Ha 4,3
T/Ta, a 6nonorunyeckas 3¢HekTuBHOCTH cocTaBuia 89%.

Cremyer OTMETUTb, YTO TIPH CpPaBHEHUH OMOJIOTHYECKOW (PPEeKTUBHOCTH MpenapaTr Ha
ocHoBe L.paracasei M1 nesnauntensHo (Ha 0,8%-1,8%) Obut 3¢ddexTuBHEE mpemapata Ha
ocuoBe mrTamma L. plantarum 17 M Bo Bcex BapuaHTax ormbiTa. S10J0HEBBIEC JAEPEBBS COPTa
«Amopt» u «CTapKpUMCOH» TIOCJIEe BTOpOH 00pabOTKH TpermapaToM HAa OCHOBE IITaMMa
L. paracasei M2 npencraBieHsl Ha puCyHKax 1-2.
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a 0
Pucynok 1 - TIposiBiieHne GaKkTepHATLHOTO 0KOTa Ha SIOJIOHK COPTa «ATIOPT» B OMBITHOM BapuaHTe (a) U
B KOHTpoIe (0) mocie BTopoii 00paboTKH mpemapatoM Ha ocHoBe L. paracasei M1z

a

Pucynox 2 - [IposiBieHne OakTepuanbHOToO 03kora Ha si0J0Hu copTa «CTapKpUMCOH» B OIIBITHOM
BapuanTe (a) u B KoHTpoJie (0) mociie BTopoit 00paboTku mpenapaTtoM Ha ocHoBe L. paracasei M1,

3akiao4eHue

Takum oOpa3om, Ouonornueckas 3pQPeKTHBHOCTh Npenapara Ha ocHoBe L. paracasei M1z
NpOTHB OaKTEpUAIBLHOTO OXKOra C JIBYKpaTHOHW 00paOOTKOW TMpeBhIIIala TAKOBYIO MpHU
OJTHOKpAaTHOM 00paboTKe Ha BOCIPUUMYHBOM copTe «Amopt» Ha 7,5%, Ha yCTOWYMBOM copTe
«Crapkpumcon» - Ha 8,1%. buonoruueckas 3pekTuBHOCTH MpenapaTa Ha ocHoBe L. plantarum
17 M mpoTtuB GaKTEepHAIHLHOTO OKOTa C JBYKPATHOM 0OpabOTKOW IMpeBbIIIana TaKOBYIO NPH
OJIHOKpaTHOM 00paboTKe Ha BOCIPUUMYHMBOM copTe «Anopt» Ha 8%, Ha yCTOHYMBOM cOpTe
«Crapkpumcon» - Ha 7,7%. [IpoBeseHHOE HCIBITAaHUE OMBITHBIX 00Pa3lOB OMONpenapaToB Ha
OCHOBE MOJIOUHOKHCIIBIX OaKTepuii TOKa3ao, 4To Ouonorudeckas 3PeKTHBHOCTD Mpenapara Ha
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ocHoBe L.paracasei Mi» HesnaumtensHo (Ha 0,8%—-1,8%) mnpeBbimana OUOJOTHYECKYIO
3¢ (heKTUBHOCTH Mpernapara Ha OCHOBe mTammMa L. paracasei 17M Bo Bcex BapuaHTax OIBITA.
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