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THE SEASONAL CHANGING OF THE CHLOROPHYLL CONTENT
AND STOMATA PARAMETERS IN LEAVES OF WILD SPECIES OF PEAR
(Ce3onHble u3MeHeHus! XJI0popHILIA U 1IAPAMETPOB YCTHHUIL B JIMCTHSIX JMKUX BUJIOB I'PYLIN)

Running Title: Concentration of the chlorophyll content and stomata characteristics of leaves wild species of

pear
ABSTRACT

In this experiment, we analyzed seasonal changing
of chlorophyll concentration from July to late Sep-
tember with interval 20 days, and also stomata pa-
rameters leaves of wild species of pear. Leaves for
investigation was collected from mid part of annual
shoots with length 0.8-1.0 m. Preliminary work
showed that chlorophyll content and stomata parame-
ters in leaves are different during vegetation. So, the
lowest chlorophyll showed P. korshinskyi. The high-
est measured in P. aromatica, P. nivalis, and P. pyri-
folia. Almost the same pattern of the chlorophyll con-
tent was detected under calculating per fresh weight
of leaf per cm” unit area.

As in chlorophyll concentration between wild spe-
cies stomata parameters were also characterized with
ranging. The biggest area of stomata showed P.
bretshneideri, P. ussuriensis, P. pyrifolia, P. aromatic,
and the smallest P. betulifolia.

However, it should be noted that morning time
when the plant well saturated with water the wild
species P. korshinskyi, P. aromatica, P. calleryana
and P. bretshneideri showed the biggest stomata area.

Subsequently, at 03 PM they start to reduction of
stomata, whereas P. betulifolia and P. ussuriensis
showed not significant ranging regardless of envi-
ronment condition. The highest of density stomata
per certain leaf unit (mm?) and total area showed
drought tolerance species- P. korshinskyi.

Keywords: Chlorophyll, Stomata, Leaf, Wild Species,
Density, Area

INTRODUCTION

In the process of evolution plants had been formed
specific structures that make the process of photosyn-
thesis. The main organ of photosynthesis in higher
plants is the leaf. Features of the structure of this or-
gan allow for the process of absorption of solar ener-
gy, convert it into energy and organic compounds to
provide autotrophic type of source that is typical for
the plant organism. And, in this case chlorophyll and
stomata is the most visible manifestation of life dur-

——

AHHOTAIIUSA

B nmanHO#i paboTe OBUTH TpOAHATM3UPOBAHBI Ce-
30HHBIE W3MEHEHHs KOHIEHTpAIuu XJIopoduiia B
TedeHue uiois Mo ceHTsops 2013 rona ¢ wHTEPBATIOM
20 nmHel, a Taxke MapaMeTpPhl YCTHHIL JIUCTHEB JTHKO-
pacTyIIuX BUIOB Ipymu. JIUCThS IS OMBITA COOMpa-
JIM U3 CpeTHEeH YacTH OJTHOJIETHUX IOOETOB JIJTHHOU
0,8-1,0 M. IlpeaBapurensHas paboTa mokasajia, 4To
coJiepkanne XJjopoduiuia M napamerpbl YCThHIL B
JIMCTHSIX OTIMYAIOTCS B TEpUo]| Beretanuu. Tak, ca-
MBI HHU3KHH ~ XJOpopuiim  OTMEYeH y BHja
P.korshinskyi.  Camas  BbICOKas  CTelleHb B
P.aromatica, P.nivalis u P.pyrifolia. [loutn Takas ke
KapTHHA COJepKaHUs XJIopopuinia OpiTa oOHApYIKe-
Ha TP pacdeTe Ha CHIPOU BeC EMHUIIBI IUIOIMAIN
nmcra (Ha o).

Kak u 110 xonueHTpamu xjopoduiia, napameTps
YCTBUIl y JUKUX BUJIOB TPYIIH XapaKTCPH30BaJIHCh
n3MeHInBOCThI0. Camast GonbInasi IJIoMmanb yCTHHIL
OblTa BBIIBICHa y P.bretshneideri, P.ussuriensis,
P.pyrifolia, P.aromatica w  HauMeHbIIass Yy
P.betulifolia.

Tem He MeHee, clle/lyeT OTMETHTD, YTO B YTPEHHEe
BpeMsi, KOTJIa PACTEHHS] XOPOIIO HACBIIIEHBI BOJIOM,
oUKopacTyme Buabl P.korshinskii, P.aromatica,
P.calleryana u P. bretschneideri uvens HanOOJIBIIYIO
TUTOMIA/Th YCTHHII.

Jlamee x 3 yacam Bedepa YCThUIIA HAYMHAIIA
yYMEHBIIEHUSI B pa3Mepax, B TO BpeMs Kak
P.betulifolia n P.ussuriensis 3HaYNTEIHHO HE peard-
poBali Ha OKpyXkaromyto cpeny. Camasi BbICOKas
IUTOTHOCTD YCTBHI[ HA OMpEETeHHYIO eNHUILY ITH-
CTheB (MM°) ¥ OOIIeH TUIOMAny OBUIH OTMEUCHBI
3acyxoycroitunBoro Buma P.korshinskyi.

KiroueBbie ciioBa: xjopo(uil, YCTHHUIA, JIUCTBS,
JTUKOPACTYIIUE BUABL, TUIOTHOCTH, IO,

ing photosynthesis, gas exchange, respiration and so
on, which clearly plays a very prominent role in the
recycling of nutrients in plants physiology (Krautler
et al. 1997; Rodoni et al. 1998; Rotondi and Predieri,
2002; Riidiger et al. 2006; Krautler, 2008; Cruz et al.
2012; Gashi et al. 2013). Additionally, Martin et al.
(1997) reported, that lower vigor in red-fruited trees
was strongly correlated with lower rubisco activity
and lower photosynthetic rates, and was (more weak-
ly) correlated with lower chlorophyll content, the
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same pattern reported Rotondi and Predieri (2002),
where detected low a leaf content of chlorophyll
which contributed to decrease photosynthetic rate in
pear.

However, histological studies of leaves and chlo-
rophyll concentration may show a difference in plants
and period. Chlorophyll and stomata can be changed
by water content in plant and soil, light-induce, ages,
habit and temperature (Trejo and Davies 1991; Baba-
ni and Lichtenthaler 1996; Rotondi and Predieri 2002;
Xu et al. 2008; Ghasemi ef al. 2011; Gashi et al.
2013), soil fertilizing condition (Blackmer and Shep-
ers 1995; Krautler, 2008; Ghasemi et al. 2011) and
genes induced by specific plant hormones (Rodriquez
and Davies 1982; Gomes et al. 1988; Zhang et al.
1990a; Hartung and Slovik 1991; Trejo et al. 1993)
etc.

In literature presented limit information about
chlorophyll concentration and leaf stomata character-
istics in pear wild species. So, according to Ma et al.
(2005), the leaf chlorophyll content of wild species of
pear rootstock seedlings decreased markedly with the
increasing soil pH 8.2, where severe leaf chlorosis
occurred at the high pH, whereas it was not observed
in low soil pH 5.5. However, chlorophyll content
values differed in the three pear rootstock. The same
pattern was observed in the experiment of grafting
with “Hosui” pear cultivar, which showed different
concentration of chlorophyll in different rootstock. It
means that different rootstocks can response differ-
ently on grafted plants. Therefore, many authors re-
ported that the success of commercial varieties graft-
ed on these tolerant rootstocks is mainly determined
by the rootstock genotype (Byrne et al. 1989; Alcan-
tara et al. 2003; Ma et al. 2005).

Ghasemi et al. (2011), estimated of leaf chloro-
phyll and nitrogen content in Asian pear (Pyrus serot-
ina Rehd.) by using CCM-200, and identified posi-
tive and linear correlation between CCM-200 data
and chlorophyll a, chlorophyll b, total chlorophyll,
and total nitrogen content in leaves. They reported
that, CCM-200 can be used in order to predict both
chlorophyll and nitrogen content in Asian pear leaves.
However, the conclusion of results raises doubts,
since that experiment was carried out only in June,
whereas CCM-200 data was used and presented in
certain limit study period of vegetation.

Coskun et al. (2011), hypothesized that differences
among chlorophyll content of varieties may be due to
different response of varieties to high temperature
stress. Additionally, chlorophyll concentration, bio-
synthesis and photosynthesis ratios in plants leaf de-
creases at temperature 35-38°C (Berry et al. 1980;
O’Mahony et al. 2000).

——

So, far, limited studies and application of data on
chlorophyll concentration and leaf stomata parame-
ters for breeding purposes have not been performed
enough on Pyrus wild species during vegetation. And
many researchers are concentrated they investigation
only in certain commercial crops, period and under
special treatments. Therefore, in this paper we pre-
sented research work about the characteristics of the
seasonal changes of the chlorophyll concentration
and stomata parameters in comparison to area and
density of leaves of wild species of pear.

MATERIALS AND METHODS

Plant materials

The experiment was carried out in Pear Research
Station, NIHHS, RDA (Republic of Korea) during the
summer 2013. Study of changing chlorophyll compo-
sition and stomata parameters in pear leaves was
done from July to late September with interval 20
days in wild species  Pkorshinskyi  Litv.,
Pboissieriana Buhse, P.betulifolia Bung, P.pyrifolia
Nakai, Pussurienseis Maxim, Pnivalis Jacq,
Pcalleryana Decne, P bretschneideri Rehd and
P.aromatica. Sampling of leaves to measure of total
chlorophyll content was done afternoon at 03 PM,
and stomata parameters at 08 AM morning and at 03
PM afternoon, from middle part of annual shoots
with length 80-100 cm.

Evaluation of Chlorophyll content and stomata
parameters

Chlorophyll content extract was assayed in leaves
by Eon Microplate Spectrophotometer USA- at 651
and 664 nm (mg/g-' fresh weight).

The stomata area of leaves was determined from
middle part of shoots by electron microscope AXIO
(Carl Zeiss, Germany, and magnification- x50-400).

The leaf area (cm®) was measured from middle
part of annual shoots by LI-3100 Area meter (USA).

RESULTS

Chlorophyll concentration in leaves
during vegetation

Seasonal variation of chlorophyll content in leaves
is presented Fig. 1. Chlorophyll content of wild spe-
cies showed stable rates during vegetation period.
However, in certain species P.aromatica, P nivalis
Jacq and Ppyrifolia Nakai identified a higher and
greatly fluctuation of data, where Paromatica
showed a maximal values- 2.455 mg/g'(f.w) in mid-
August, whereas in P.korshinskyi Litv it was signifi-
cantly lower than other species- 0.225 mg/g' (f.w) in
late July.
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Fig. 1. The seasonal changing of the total chlorophyll content in leaves of wild species of pear during vegetation.
Data represented by Mean = SD (n= 10).

Almost the same pattern detected by calculating
fresh weight chlorophyll content per unit cm?” area of
leaf (Fig. 2), where in P korshinskyi Litv determined
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the lowest value- 0.005 mg (f.w) in late July, whereas
P.aromatica showed the highest rate- 0.066 mg (f.w)
in mid-August of vegetation.
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Fig. 2. Concentration of chlorophyll in cm” leaf area during vegetation. Data represented by Mean + SD (n= 10).

As well known the wild species of pear have a dif-
ferent size of leaves and in comparison to the total
leaf area the total chlorophyll content per fresh
weight of leaf were also varied (Fig. 3). So, the wild
species  Paromatica, Ppyrifolia, P.ussuriensis,
P.calleryana, and P.bretshneideri which had a great-

——

est leaf area, also respectively, showed the highest
concentration of chlorophyll, whereas species
Pnivalis Jacq, Pbetulifolia Bung, P boissieriana
Buhse which were identified with high composition
of chlorophyll in certain per area in this case showed
the lowest rate.
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Fig. 3. Changes of the chlorophyll content per total leaf during vegetation. Data represented by Mean = SD

(n=10).

A leaf size and stomata property of the pear
wild species during vegetation

The biggest leaf area and fresh weight detected in
wild species P.bretshneideri, Ppyrifolia,
P.ussuriensis and P.calleryana where data was higher
than 40 cm?and 1.2 gram, respectively (Tab. 1). The

smallest one detected in Pkorshinskyi Lity,
Pboissieriana Buhse and Pnivalis Jacq- below 13
cm® and 0.4 gram, respectively. However, leaf weight
per cm?” area unit showed difference values. In this
case Ppyrifolia, P.bretshneideri, P.ussuriensis and
Pnivalis Jacq distinguished with high leaf weight per
unit- over 0.030 grams.

Table. 1. Leaf parameters of the different pear wild species.

. Leaf area, Leaf weight (g), Leaf

Name Leaf weight, (g) (cm?) per cm’ length, cm width, cm
P.ussurienseis Maxim 1.712+0.060 a* 55.2+1.5a 0.031+0.002 a 12.1+40.2 b 7.0+0.1 a
P.bretschneideri Rehd 1.636+0.066 a 54.6+1.8 a 0.030+0.001 a 13.740.3 a 6.3+0.1 b
P. pyrifolia Nakai 1.489+0.052 b 49.5+1.3b 0.030+0.001 a 10.5£0.2d 7.2+0.1 a
P. calleryana Decne 1.243+0.031 ¢ 44.1£0.9 ¢ 0.028+£0.001 ab  11.2+0.2 ¢ 6.4+0.1b
P. aromatica 0.962+0.034 d 34.5+£1.0d 0.028+0.001 ab 9.5£0.1 ¢ 6.1+ 0.1b
P. betulifolia Bung 0.459+£0.017 ¢ 18.9+£0.6 ¢ 0.025+0.001 b 7.1£02 f 4.4+0.1¢
P. nivalis Jacq 0.395+0.009 ef 13.0+0.4 f 0.031+0.001 a 6.0+0.1 g 3.2+0.1e
P.boissieriana Buhse 0.300+0.021 f 12.5+0.7 £ 0.026+0.003 b 4.840.2 h 3.6£0.1d
P. korshinskyi Litv. 0.294+0.015 £ 12.1£0.5 0.025+0.002 b 4.1+0.11 3.7£0.1d

Data represented by Mean + SD (n=20).
“mean separation within columns by LSD test, P<0.05

As in chlorophyll concentration the stomata pa-
rameters were also characterized with ranging be-
tween species during vegetation period.

Among the species stomata area ranged depends on
period of day and species. And in certain species it
was not significantly differed during a day. So, the
biggest stomata area regardless of investigation peri-
od identified in species P.bretshneideri, P.ussuriensis,
Ppyrifolia, P.aromatica where values showed over-

700 pm* (Tab. 2), and smallest one detected in

Pbetulifolia Bung over- 500 um*. However, many

——

species were sensitive to changing of daily tempera-
ture regardless of the water balance in soil and plant,
and some species such as P.ussuriensis and
Pbetulifolia Bung was not significantly ranged.
Whereas, morning at 08-00 AM species P.korshinskyi
Litv, P.calleryana, P.bretshneideri and P.aromatica
showed the biggest stomata area (Fig. 4), and con-
versely at 03-00 PM of day was detected reduction of
stomata area, and in some case it was significantly in
P.bretshneideri and P.aromatica.
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Table 2. Characteristics of changing of pear leaf stomata during a day and its density

Stomata parameters”

2 stomatal pore  stomatal pore Total the Covered Total
Name area, | length, ym? width, pm*>  Density®, density per area per covered
2
0800 03-00 0800 03-00 08-00 03-00 mm~ leaf(thou-" 5% " area per
AM PM AM PM AM PM sand) leaf, %
. 943.58 85622 28.00 31.89 13.61 1082 1709 7.99 14.63
Pbretschneideri Rehd  51°60 2 194074 20982 <0.62a +044a 0276  +3.0e 20 o010
Pussurienseis Maxim  $529° 85715 2980 3L14 970 1LI8 1703 o 8.06 14.60
: +£36.37a +40.82a £0.692a +0.85a +£0.26a +0.5la  +2.9¢ 4001 +0.83
P aromatica 807.97 718.74 2939 31.89 11.12 1091  177.1 61003 439 12.73
: +£30.52a £22.08a £0.64a +0.67a +0.38a £0.39a  +6.3de 22000 047
P, pvrifolia Nakai 77437 85046 24.08 2828 817 1073 1960 oo o 825 16.67
- Py +£40.94a +£32.49a £0.60b +0.65a £0.31b +0.40a =8.3cd Y2001 £0.66
P callervana Decpe 71166 686.03 2817 2877 975 1208 2105 e 0 6.06 13.74
: 4 £23.48a +25.15a +0.65a +0.66a +0.28b +0.2la  +8.0c Y2001 £0.60
. 687.03 637.22 2395 23.02 852 829 370.8 2.86 23.63
P korshinskyi Litv. 55, 190552 0732 <0482 £031a =027a <1052 71 Lo00 041
Phoissieriana Buhse 63110 67240 23.00 27.14 1023 13.02 1904 .o 160 12.80
: u +20.24a +36.24a +0.78b +0.85a +0.29a +0.54a +7.3cde <4001 +0.73
P pivalis Jac 569.44 79054 2241 2741 9.3 1196 2050 .o 2.1 1621
: q £17.37b +£35.73a £0.67a +0.77a +0.22b +0.45a  +8.7c Y2000 +0.74
s 51530 519.45 20.66 23.68 8.02 1028 2633 2.54 13.42
P betulifolia Bung /055, 117054 £0.50b <0.58a £021a <0342 <i1.6b 20770 Lo00 034
“mean separation within columns by LSD test, P<0.05
“mean + SD (n=30), *mean + SD (n=12)
Name Time of investigation
08-00 AM 03-00 PM
P bretschneideri Rehd

Pcalleryana Decne

Pkorshinskyi Litv.

\‘\\ ‘“i)‘

|

% 3
@.)”}\ r{l“f 0/

l' YgY

tf\\“‘ il

Fig. 4. Changing of the stomata in leaves of s;)me W11d spéc1es of pear during a day

In contrast, there was not found in leaves relation
between reduction of stomata size and somatal pore-
length and width. In contrast, at morning time stoma-
ta in leaves of Pboissieriana Buhse, Ppyrifolia,
Pnivalis Jacq which compacted and not opened well

——

start to increase in size. Additionally, the density
(number) of stomata per mm” of unit and per leaf area
was varied. In calculating of stomata per mm? of leaf
Pkorshinskyi Litv showed a maximal- 370, whereas
P.bretshneideri and P.ussuriensis had a minimal the
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density below- 170 pieces, respectively. However, in
whole of the leaf P.calleryana, P.bretshneideri,
Ppyrifolia, P.ussuriensis showed higher concentra-
tion of stomata in comparison to density per mm?”of
unit leaf, where it was over 9000.0 thousand. Also,
covered area of stomata in whole of the leaf was fluc-
tuated and maximal data detected in P.korshinskyi
Litv, which distinguished with high density per mm”
unit of leaf area, and respectively, stomata covered
about 23.6% of the whole leaf and the lowest- 12.7%
identified in P.aromatica.

DISCUSSION

Monitoring of the chlorophyll content showed
that it is not steady and might be changed in different
pear wild species during summer. However, there
were revealed some species in which that rate was
not significantly fluctuated. And, it means that plant
has different response to environment on concentra-
tion of chlorophyll. So, according to our work the
maximal high level of chlorophyll detected in wild
species of P.aromatica in mid-August, but then rapid-
ly decreased to late September, whereas P.korshinskyi
Litv showed respectively low steady content during
vegetation period. It should be noted that wild species
Pkorshinskyi Litv was originated under semi-arid
condition in Central Asia, and, considered as drought
tolerant species of pear (Likhonos ef al. 1983; Ra-
jametov et al. 2010), whereas P.aromatica originated
under well humid East —Asian area (Rubtsov, 1944;
Kajiura ef al. 1983).

Comparison of total chlorophyll content be-
tween certain fresh weight (mg/g”) and total leaf
fresh weight according to leaf area showed signifi-
cantly difference. So, Pnivalis Jacq which concen-
trated high chlorophyll in certain fresh weight of leaf
showed low rates in comparison to total leaf fresh
weight. Also, the same pattern showed P.betulifolia
and Pboissieriana Buhse. In contrast, P.pyrifolia,
P.bretshneideri and P.ussuriensis which have the
greatest leaf area identified with high level of chloro-
phyll in total leaf fresh weight.

During vegetation as in chlorophyll concentra-

tion between wild species stomata parameters were
also characterized with ranging. Presumptive calcula-
tion showed that the biggest area of stomata had
P.bretshneideri, P.ussuriensis, P.pyrifolia,
P.aromatic, and the smallest P.betulifolia. However,
it should be noted that morning time 08 AM when the
plant well saturated with water the wild species
P .korshinskyi, P. aromatica, P.calleryana and
P.bretshneideri showed the biggest stomata area.
Subsequently, afternoon at 03 PM they start to re-
sponse to environment condition, where temperature
and air humidity significantly increased and de-
creased, respectively, and contributed to reduction of
stomata to reduce transpiration rate of leaves. But,
there were identified species in which stomata area
was not significantly ranged regardless of environ-
ment condition such as  P.betulifolia  and
P.ussuriensis. According to Davies (1978) and Trejo
et al. (1991, 1993), rise the temperature and increases
of specific hormones in plants demonstrated a great
role of ABA in the physiological process leading to
stomatal closure, where usually activated dehydra-
tion-responsive  genes. However, dechydration-
responsive genes can be induced by the plant hor-
mone ABA, but others are not (Shinozaki and Yama-
guchi-Shinozaki, 1997).

Determination of density of stomata per leaf ar-
ea showed different data. The highest of density sto-
mata per certain leaf unit (mm?) and total area
showed P.korshinskyi. As said above, P.korshinskyi
originated under dry area, it is might be reason of the
high density of stomata in leaf. In conclusion, con-
centration of chlorophyll and stomata in leaves of
wild species is different and ranged during vegetation.
Additionally, in wild species of pear should be con-
tinued more detail physiological and histological
studies of leaves to give complex value of traits for
breeding program.
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VK 632.4:633.1

T.A., Akumos, 0.0. Besromankuna
T.A., Akimov, O.0. Beloshapkina
OI'BOY BO PTAY-MCXA umenn K.A. TumupsizeBa, yi. TumupsizeBckas 1.49, r. Mocksa, Poccust

BOJIE3HM O3UMOM MIIEHULIBI BMOCKOBCKOI1 OBJIACTH
(Diseases of winter wheat in the Moscow region)

Ha OCHOBE DKCIICPUMCHTAJIBHBIX JIAHHBIX ITOKa-
3aH OCHOBHOUM CHEKTp OOJIC3HEU 03WMON TINCHUILI B
MockoBckoii obmacTu 3a mepuon ¢ 2009 mo 2014 r. u
TUHAMHUKA WX Pa3BUTHS 10 (aszam BereTanuu. 13 6o-
Jie3Hel BEHIMAJICHUsS OTMEYalll CHEXXHYIO IUICCeHb U
tudynes. JlucrocrebesnbHble  3aboiieBaHUsT  ObUIN
MPEJICTaBIICHEl MYYHHCTOW pOCO# (pacmpocTpaHeH-
HOCTB 710 100% B ¢a3y TpyOKOBaHHS) B CEITOPHO30M
(pacupoctpaneHHOCTh 10 97,5% B a3y uBereHwms).
bbuti BbisiBiieHbI (Dy3apHo3Hasi, peke OOBIKHOBEHHAS
KOpHeBble THWIH. [laToreHHass MUKOOMOTA CeMSIH ObI-
Ja TIpelcTaBlieHa ponaMu Alfernaria, Fusarium,
Penicillium, Bipolaris.

Knrwuesslie cnosa: ozumas nuienuya, cemend, nocesbl,
O0J1e3HU, MOHUMOPUN2, CHEIICHASL NIECEeHb, MYUHUCMASL
poca, Kopregvie 2HUIU

BBenenne. 3HaunTeNbHBIE TTOTEPU ypOXKasi O3U-
MO¥ TINCHUITI MOTYT BBI3BIBATH OOJIC3HU pa3IMIHON
ATHOJOTHH (TPHOHOM, OakTepuanbHOM, BUpycHOIT) [1,
2]. Ix pacmpeienieHre ¥ BpeIOHOCHOCTH 110 PETHOHAM
HEpaBHOMEPHBI W 3aBUCST OT 30HAITBHBIX KITMAaTHIe-
ckux yciosuid. Tak, Ha Teppuropun HeuepHoszembst B
OOoJbINel CTeTIeHN TpeCTaBICHBI 00Je3HN HH(EKITH-
OHHOTO BBHINAJICHAS W KOPHEBBIC THUIIH, & CIEKTP JH-
CTOCTEOENFHBIX 0OJIe3HEH 1 BRI3BIBAEMBIX MU ITOTEPH
Oompire B IOKHBIX pernoHax P® [3]. Kak oTmeuaror
pa3HYHbBIe WCCIIeIOBATENH, OOJBINOE BIHSIHAE Ha HUX
OKa3BIBAIOT W3MEHEHHS KIIUMaTa, MpPUBOIAIMINAE K
pPACIIUPEHUIO 30H BPEIOHOCHOCTH HEKOTOPHIX 3a00-
JIeBaHWH, paHee HE BCTPEUABINNXCS B T€X WA HHBIX
permonax. Bee »Tu dakTopsl o0ycliaBIMBaioT HE00-
XOJIAIMOCTh PETYJISIPHOTO (PUTOCAaHUTAPHOTO MOHHTO-
pHHTa TIOCEBOB W CEMEHHOTO MaTepHaa 3€PHOBBIX
KyneTyp[4, 5].

eanr wmccienoBanmii: yTOUHUTH COCTaB TaToO-
TeHHOH MHUKOOMOTHI B CEMEHHOM MarepHualle W 1oce-
BaX O3WMO¥ TINCHUIB], YTOYHATH JWHAMHUKY WX pac-
MPOCTPAHCHHOCTH B WCCJICAYEMBbIe TONBI 10 (hazam
pa3BUTHUS PACTCHUMU.

YcaoBus, marepuajbl H MeroAbl. [losieBbie
o0cITeJoBaHMsI TIOCEBOB O3WMO¥ MINEHUIIEI BBIITOJTHS-
mi Ha [lomeBoii ombIiTHOM cranimmun PIAY-MCXA
mvenn K.A. TamupszeBa ¢ 2009 o 2014 r.; mabopa-
TOpHBIC WCCIICIOBAHUS — Ha Kadelpe 3alluThl pacTe-
aui (cextop ¢Quromaronornn) PITAY-MCXA nmenn
K.A. TumupsizeBa. OOBEKTaMH OTIBITA OBLTH CEMEH-
HOH MaTepual U MOCEBbI 03UMOM MIIEHHUIIBI JIUHUN L-
1 u L-15, BeipamuBaembie Ha (OHE OTBAIBLHOW 00pa-
OOTKH TIOYBBI, a TaKkKe (DUTOMATOTCHHBIC TPUOBI U3
pa3HBIX OT/IENIOB ¥ KJIACCOB. MeToIiKa MccieI0BaHu !
BKITFOUQJIa OCHOBHBIE (pUTOHATOJIOrHYECKHE abopa-

——

Using the experimental data, article shows the
main diseases of winter wheat and their dynamic dur-
ing the vegetation in Moscow region in 2009-2014.
Plant diseases in winter period were presented by
snow mold fungi and 7yphula fungi. Mildew (top
prevalence — 100% during vegetation) and septoria
blotch (top prevalence — 97,5% during vegetation)
were in leaf and stem diseases group. Surveys shows
root rot, caused Fusarium and Bipolaris fungi. Seed
pathogens were presented by Alternaria, Fusarium,
Penicillium, Bipolaris fungi.

Keywords: winter wheat, seeds, crops, diseases, moni-
toring, snow mold, mildew, root rots

TOPHBIC ¥ TIOJIEBBIE METOJIBI: OIIEHKA BCXOXECTH U
3apask€HHOCTH CEMSH PYJOHHBIM METOJIOM M B Halll-
kax [letpu (I"'A), MeToJ1 B1aXKHOM KaMepEbl, BEIICICHUE
rpuboB B YHCTYIO KyIbTypy (Ha KI'A), MuKpockomnn-
poOBaHWE, MapHIPyTHBIE OOCIeTOBaHHUS MO JUIs
OTIpE/IEIICHUS] PACTIPOCTPAHEHHOCTH W WHTEHCHBHOCTH
MOpaXeHUsI OOJIE3HSAMH, pacydeThl paclpoCTPaHEHHO-
cta (P) u passutus Gonesnei (R) mo ctanmapTHBEIM
(dopmyam; cratucTrdecKass 00pabOTKa JAHHBIX.
Pesyabrarsl u o0cy:kaenue. Ilpu guronarosio-
THYECKOW OIEHKE COCTOSHESI CEMSH MBI OTIPEJIEIISITN
BCXOKECTh M 3apaKEHHOCTH ceMsH (cM. puc.l)

100
80
60
40

mBeoxoxecTb
3apaeHHoCTb
20 —

0
2009 2010 2011 2012 2013 2014

Puc. 1 JIlunamuka BCX0XKECTH U 3apask€HHOCTH Ce-
MEHHOTO MaTepurana o3uMoii mreHuts! B 2009-2014
IT.

3apa)keHHOCTh HE0OpabOTaHHBIX CeMsIH KoJieha-
Jach B 3aBUCHMOCTH OT MOTOJHBIX YCJIOBHH BereTa-
nMOHHOTO Tepuoa roaa ot 31,7% no 90,5%, a Bexo-
xkecTb — oT 72,3% 1o 91,1%. 3ameTHO# KOppessiuu
MEXKITy MCXOJHOM 3apakKCHHOCTBIO CEMSIH U UX BCXO-
JKECTBHIO HE BEISIBIICHO.

M3yueHnne maTOKOMILIEKCA CEMSIH TIIEHHUIIBI T10-
Kazano Tmpeobiaganue TpUOOB poaoB Fusarium wu
Alternaria (cm. tabi. 1),
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Ta6mmna 1. Jlunamuka 3apaxeHHocTH (%) CEMEHHOTO MaTepuajia 03UMOH MIIEHUIIbI
(ymuum L-15, L-1, PTAY-MCXA umenu K.A. Tumupsizena)

Bo30yurens 2009 | 2010 | 2011 | 2012 | HCPys
Alternaria sp. 57.8 459 | 61,5 | 43,2 | 5,76
Bipolaris sorokiniana 20,7 17,6 | 10,4 5,3 5,77
Fusarium sp. 11,1 9,8 21,3 45,0 5,99
Bunwt Mucor, Penicillium v np. 6,7 8.4 6.8 11,8 1,99

ITonydyeHHble JaHHBIE CBHUJIETEJILCTBYIOT —HE
TOJIBKO O BBICOKOU JToJIe (hy3apHeB B MATOTCHHON MHU-
KOOWOTE CeMsH, HO W O BO3pacTarolieil ¢ TeYeHHeM
JIeT JOJHM ATOro KommoHeHTa. Xota B 2014 roxy ero
BCTpEYaeMOCTh CHH3WIAach 710 38%, B IieioM oOHa
ocTajiach Ha BBICOKOM ypoBHe. [lojo0Hast TeHIeHIIHs
MOJKET OBITh OLICHEHA KaK HEraTHBHAS M3-3a BHICOKOM
MMaTOTEHHOW aKTHBHOCTH T'PHOOB 3TOTO poJia U CIIO-
COOHOCTH K ITPOU3BOJICTBY MHKOTOKCHHOB [6, 7].

OCHOBHBIMH HH()EKIIMOHHBIME OOJIC3HSIMH O3H-
MO¥ HINCHUIIBI, KOTOPHIC BCTPEUAINCH IIPH MAPUIPYT-
HBIX 00CJIeIOBaHUSIX B T0JIE, B (ha3y BCXOJOB U KyIIIe-
HUS (OCEHBIO) OBUTH KOpHEBBIE THIUTH. VX BRI3BIBAIM,
IJTaBHBIM ~ 00pa3oM TpuOBI  ponoB  Fusarium w
Bipolaris. PacnpoctpanéHHOCTh KOTebaachk B mpese-
nax 22-38%.

[Tocme cxoma cHera BeCHOM OTMEYallll CHEXXHYIO
wreceub u Tudyie3. 3adoseBaHuss WHOEKIHOHHOTO

BBIINIQ/ICHUSI B UCCJIEJyEMbIE T'OJ[bl UMEJIM YMEPEHHYIO
pacupoCTpaHEHHOCTh, DTOT MOKa3aTelb Y CHEXHOMH
mieceHn cocTaBua B 2012 r — 4,63%, B 2013 r —
5,85%, B 2014 — 3,65%. Bbone3ns oTMeuamach Kak B
ouaroBoii, Tak u B mud¢ys3Hoit Gpopme. Tudymes Ha
pacTeHHsIX B JIOCTATOYHBIX IS ydeTa KOJIMYECTBAX
Obu1 oTMeueH ToJibko B 2012 roxy. Ero pacmpocrpa-
HEHHOCTH cocraBmia 1,73%. B ocrainbHble TOABI SIB-
HBIX BBINAJIOB 3TO 3a00JI€BaHHE HE BBI3BAJIO, OJHAKO
CKJIEPOITUH BO3OYAHMTENS 0OHAPY KUBATUCH TIPH JIa00-
paTopHBIX 00CJIeI0BAaHUSX HA TIPUKOPHEBON 30HE pac-
TEeHHUH ¢ 9acTOTOH 0KoJ1o 4,5%.

Bonbmoe BHMMaHWe OBLTO YIENEHO JIHCTOCTE-
OenmpHBIM 3a00sieBaHUSIM. B TeueHre BeTeTallmOHHOTO
neprojia BCTPEUAIUCh MYYHHUCTasl poca U CENTOPHO3
THCTheB. B Tabmuie 2 ykazaHBI cpeIHUE 3a CE30H I10-
KazaTenu ux pacnpoctpaHeHHoctu (P,%) u pasBurtus
(R.%).

Ta6muia 2. JluHamuka JIMCTOCTEOCIIbHBIX 00JIC3HEH 03MMOM IIIIEHULIbI

3aboneBanne
T'om MyunucTast poca CenTopuos
P,% R,% P,% R, %
2009 78,2+21.6 31,3+11.9 | 71,0£22,0 | 14,5+6,6
2010 65,6+32,8 40,6+26,5 | 47,9+£16,6 | 16,0+4,5
2011 56,1+19,8 6,5+1,5 47,7+£12,0 | 9,3+2,2
2012 19,345,6 1,5+0,5 51,8+32,5 | 8,6+3,1

Creqryer OTMETUTB, YTO B OOJBIIHHCTBO JIET
MYYHHCTasi poca MOSBJISIACH HA PACTCHUSIX B KOHIIE
(a3l Kymenuss — Hadaje (aspl BBIXOJAa B TPYOKy, a
CBOETO MaKCHMAaJIBbHOTO PACTIPOCTPAHEHHUS M PA3BHTHSI
JocTurana K Konomennto. Centopro3 0OBIYHO OOHa-
pYyXKHMBAJCsl TO3/IHEe, B cepeluHe (a3bl BBIXOAA B

TpyOKy, DOCTHIras MakcUMyMma pa3BUTHS K (dase co-
3peBanus. Ha pa3BuTHE MYyYHHCTOU POCHI M CENTOPH-
032 OKa3blBAIU BIIMSIHHE YCIOBHS BEreTAI[HOHHBIX
TIEPHUOJIOB (CM. pHC. 2).

HpI/I TIOSBJICHUHU KOJIOCBEB U II03/JHEC MBI OTMC-
Yaiu (y3apro3, YepHb U CENTOPUO3 KOJIOCA.

80,0 1,6
70,0 \ 1,4
60,0 +— \ —— 1,2
50,0 — - g g 1
40,0 +— — 0,8
30,0 —+ 0,6
20,0 — ] —+ 0,4
’ —----. !
100 | | EES=== S, ——a— B 0.2
0.0 2009 2010 2011 2012 G
MK 1.85 0,79 1,02 132
e O/ 71,0 47 .9 a7, 7 51,8
—l— R % 14,5 16,0 93 86

Puc. 2 Ces3p I'TK u quHaMuKn pa3BuUTHS U PaCIPOCTPAHEHHOCTH CETITOPHO3a O3MMOI! MIIIEHUITBI

BoiBoapl. 1. 3apa)€cHHOCTH CEMSH O3MMOM ITIme-
HHIBI 110 TogaM Kosebanuch ot 31,7% 1o 90,5%. Oc-

(
{

10

HOBHBIMM KOMIIOHEHTAMH HATOTEHHONW MUKOOHOTHI
Obut  TpuOBl  ponoB Alternaria (P=43,2-57,8%),

|
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Fusarium (P=9,8-45,0%), Penicillium (P= 6,8-11,7%),
Bipolaris (P=5,3 -20,7%).

2. OcHOBHBIMH  HH()EKIHOHHBIMH OOJIC3HIMHU
O3UMOM IIEeHUIBI OBUTH CHEeXHas mieceHb (P=3,65-
5,85%), tudynes (P=1,73%), xopHeBble THHIHN (y3a-
PUO3HOM U TeJIbMUHTOCTIOPHO3HOM mpupoasl (P=19,3-
78,2%. 22-38%), myunuctas poca (P=19,3-78,2%;
R=1,5-40,6%), centopuo3 (P=47,7-71,0%, R=8,6-

14,5%), ¢y3apuo3z xosoca (P=1,75-4,50%,R=0,80-
1,50%), uepnub xosoca (P=51,75-92,0, R=14,04-
35,6%)

3. OTMeYanu BapbHPOBAHHUE PACIPOCTPAHEHHOCTH
¥ Pa3BUTHUS BCeX BBIIBICHHBIX MHUKO30B B 3aBHCHMO-
CTH OT YCJIOBHi BereTalui U 10 (pazaM pa3BUTHS pac-
TEHUM.
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NPUMEHEHUE ITIPOBHOTHYECKOT' O ITPEITAPATA ITPH BBIPAIIIUBAHUH BPOIJIEPOB
(Application of probiotic preparation at broilers growing)

VYBenuueHne TPOW3BOJCTBA NPOMYKIIMN TITHIIE-
BOJICTBA U CHIDKEHHE ee ceOeCTOMMOCTH TpedyeT MOOH-
JIM3aIlAN BCEX PECYpCOB HA OCHOBE IIMPOKOrO BHEIpE-
HUSI JTOCTI)KEHWH HayKW M COBPEMEHHBIX pecypcocOe-
peraromyx TeXHoJoTHil. OMHIM U3 (aKTopoB, ompese-
JSTIOLIUX TIPOAYKTHBHOCTD IITHIL, SIBJISICTCS IIOJHOIIEH-
HOCTb UX KOPMJICHHUS, KOTOPOE JOCTUTAeTCsl HE TOJIBKO
Ha0OpPOM KOPMOBBIX CPEZICTB, HO M BKIIIOYCHHEM B pa-
IIMOH OMOJIOTHMUYECKH aKTUBHBIX BEHIECTB. B 3ToM mrane
OOJIBIION MHTEpEC MPECTABIIET IPUMEHEHHE MPOOHO-
THKOB B TIPOMBIIIJIEHHOM TITHIEBOJICTBE. [lepio pado-
THI SIBIBUIOCH W3y4YEeHHE MPOTYKTHBHBIX KadecTB Opoi-
JepoB TIPH HCIIOJB30BAaHUM TpodmoTnka «budumym-
CXK» B ycITOBHSX NPOMBIIUIEHHOH TEXHOJIOTHH HX
BBIpAIIABaHMs. bbUlo cOpMUPOBAHO ABE TPYHIBI CY-
TOYHBIX IBIIIIT: IIepBasi — KOHTPOJIbHAS, Ipermapar He
ToJTydasia ¥ BTOpasi — OTIBITHASI TPYTINa, ¢ MPOQHIaKTH-
YecKOH IeIbI0 MoJTydalia IpenapaT ¢ MUTEEeBOU BOJIOM ¢
1-ro JIHS KW3HH ¥ JI0 OKOHYAHHS OTKOpPMa B KOJIIUe-
ctBe 0,1 1036l HA OAHY TOJIOBY B CYTKH OJHOKPATHO,
YTO COOTBETCTBYET | MIIH. KOJOHHEOOPa3yIOUMX eIu-
UL Ouduiodbakrepuil. YUCISHHOCTh UBILUISIT B HOJ-
OIIBITHBIX TPyIIIax cocTapisuia Mo 50 roJos.

YcTaHOBIEHO, YTO NIPH NPUMEHEHHH HIPOOHOTH-
ka «bupuaym — CXK» jxuBast Macca ITHIBL JOCTOBEP-
HO TOBBIMAaIach Ha 5,7%. CpeaHecyTOUHBIH MPUPOCT
JKMBOI MacChl B ONBITHOM rpymnme OBLT BEIIE, Y9eM B
KOHTpoJbHOU Ha 3,1 T wimu Ha 5,8 %. Ha npotsoxeHun
BCETO OIBITHOTO IEPHOAA COXPAHHOCTH IBIILIAT ObLTa
BBICOKOM M B KOHIIE BEIpAIIUBAHMSI COCTaBUIA B OTBIT-
HoUi rpyre  98%, a B KOHTponbHOM — 94%. HanbGornee
HH3KHE 3aTpaThl KopMa Ha €IWHHILY TPOIYKIHHA OBLIA
MOJTyYeHBbl B OMBITHOW rpymnme —1,75 Kr, 4TOo MEHbIIe
ypoBHSI KOHTpossHOU Tpynmner Ha 0,1 xr wmam 4,89
%. Bomee mHTEHCHBHBII POCT OpONHIEPOB B ONBITHOU
TpyNIe CONPOBOXKIANCS W YIydIIeHHEM MSCHBIX Ka-
4ecTB TyllIeK. B pe3ysbTaTe MOBBIIIEHUS IPOTyKTHBHO-
CTH W COXPaHHOCTH OpOWIEpOB MNpPH HCIIOIH30BAHUH
npobuoruka «budumgym-CXXK» cebecroumocts Mmsica
OpoiiTIepoB OTBITHOM TPYIITHI ObUTa Ha 3,4 py0. HIKe,
4eM B KOHTPOJIBHOM, a peHTabeTbHOCTh Ha 5,1% BhIIe.

KimoueBble cioBa: IBILIATA-OpOMNIepsl, pecypcoche-
peraroiye TeXHOJIOTHH, HPOOMOTHKH, MICHBIE Kaue-
CTBa, SKOHOMHUYECKAst 3P (HEKTHBHOCTD.

JUis yBenmwueHHUsT MPOU3BOACTBA NTHIEBOIECKOIT
TPOIYKIIMH W TIOAJEpKaHWS CTaOMIBHOTO DPa3BUTHS
NITUIIEBOJCTBA HEJOCTATOYHO PACIHIMPEHUs] MPOU3BOI-
cTBa, ()MHAHCOBBIX BIOKEHUH M TEXHHYECKOTO TTEPEBO-
opyxeHus oTpacii. HeoOxonmma pa3paboTka W BHEN-

[12

Increase in poultry product output and decrease
in its costs requires mobilization of all resources on the
ground of large-scale implementation of scientific
achievements and resource saving technologies. One of
the factors defining poultry productivity is their feeding
full value condition, which is achieved not only by
means of feed materials set not also by introducing bio-
logically active substances into ration. In this context
the probiotics application in the industrial poultry is of
great interest. The work objective was to study the
broilers productive qualities at probiotic “Bifidum
SHG” («bupuaym-CXK») application in the industrial
technology conditions of their growing. Two groups of
day-old chicks were formed: the first group is control,
which were not treated with the preparation and the sec-
ond group is experimental, which for the sake of pre-
ventive measures were treated with the preparation and
fresh water from the first day of life and to fattening
termination in amounts of 0,1 of doze for one head per
day once. This corresponds to 1 million of colony-
forming units of bifidus bacteria. The number of chick-
ens in the test groups was 50 chickens each group.

It is proved that at probiotic “Bifidum SHG” ap-
plication poultry live weight actually increased by 5,7%.
Average daily live weight gain in the experimental
group was higher than in the control group by 3,1 g or
by 5,8 %. Throughout the test period the chicken liva-
bility was high and at the growth end it was 98% in the
experimental group and 94% in the control group. The
minimum feed efficiency was obtained in the experi-
mental group 1,75 kg, it is less than the control group
level by 0,1 kg or 4,89 %. More intensive broiler growth
in the experimental group was accompanied with im-
provement of carcass meat quality. As a result of effi-
ciency increase and broiler livability at application of
brobiotics “Bifidum SHG” broilers meat costs of the
experimental group were by 3,4 rub. lower than in the
control group; and profitability was by 5,1% higher.

Key words: broiler chickens, saving technology, probi-
otics, meat qualities, economic efficiency.

pPEHHUE COBPEMCHHBIX HAYYHO OOOCHOBAHHBIX TEXHOJIO-
THUYCCKUX MPUEMOB TTOBBIICHUS TMPOTYKTHBHOCTH TITH-
el [2, 3, 4, 5, 6].

Peanuzanusi TeHETUYECKOTO TOTEHIHANTA TIPOIY K-
THBHOCTH COBPEMEHHBIX OBICTPOPACTYIIHX KPOCCOB

|
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OpoiiJIepoB BO3MOXKHA TOJNBKO Y 3IOPOBOM NTHIEI MIPH
COONIONICHAN ONTHMAIBHBIX YCIOBHU  COJCpIKAHWUS,
TEXHOJIOTHUECKUX TTapaMeTPOB BEIpAIIUBAHUS ¥ TOJTHO-
neHHOM KopwiieHwH [8, 12, 13]. OgHEM B3 BapHaHTOB
JATFHEHINero Tporpecca B MOBBIIEHHN 3((EKTHBHO-
cTH OpOUJIEPHOTO NTHIEBOJCTBA SIBJISICTCS pa3padoTKa
HOBBIX PECypcoCOEperaommux TeXHOJIOTHH W TeXHOJIO-
TMYECKHUX PUEMOB PEaIM3alii I'EHETHYCCKOTO MTOTCH-
nuasa nruipl. JlaapHelnee yBeIMuCHUE IPOU3BOICTBA
Msica TTHITBI BO3MOXKHO Oaromaps 3pQpeKTHBHOMY HC-
TIOJTF30BAaHUIO0 KOPMOB, ONTHMAJIEHOMY, OMOJIOTHYCCKH
000CHOBAaHHOMY THUTAHUIO NTUIEL VICHOIB30BaHHE B
KOPMJIEHUH TBIUIAT-OpOIIEPOB OHOJIOTHUECKHA aKTHB-
HBIX JI00ABOK, OTKa3 OT KOPMOBBIX aHTHOMOTHUKOB ]IS
MOJYYCHUS DKOJOTHIECKHA Oe30macHOW MPOTYKIHUA —
BaXKHEHINHE 3JeMEHTHI TakKuxX TexHoiorui [11]. B atom
I1aHe OONBIION WHTEpeC MPEICTABISIET NPUMEHEHUE
MpOOUOTHKOB B TPOMBIIIIICHHOM TTHIIEBOACTBe. [Ipu-
MeHeHHEe MTpPOOHOTHYECKHX TIperapaToB, KOTOpBIE He
HAKaTUTHBAIOTCS B OpTaHU3Me, MTO3BOJISICT HCKITIOUUTh U3
PAIIOHOB ITHIBl AHTUOMOTHKH, TOBBICUTE MPOIYKTHB-
HBIC KadeCcTBa OpOMICPOB W OMOIOTHYCCKYIO TICHHOCTH
Mmsca [7, 9, 10].

[ItumeBomueckast oTpacib CIOCOOHA B KOPOTKHE
CPOKH 00€CIeYnTh MOTPEOHOCTh HACEJIEHWs B Kaue-
CTBEHHBIX M HEJIOPOTHX MSICHBIX MPOJIyKTax. B CBsi3u ¢
MOBBIINICHUEM TpeboBaHWH moTpeduTeneil Kk KadecTBy

MPOJIYKINH ¥ Y)KECTOUYCHHEM 3aKOHOMATEIHHOTO KOH-
TpoJii HaJ TNPUMEHEHHEM aHTHOMOTHKOB BO3HHKIA
HEOOXOIUMOCTh Pa3pabOTKH HOBOW TEXHOJOTHH IIPO-
MBIIICHHOTO BBIpAIBaHus OPOMIEpOB C HUCIIOIH30Ba-
HHEM ITPOOHOTHKOB C LENBIO MOTYUEHHS 3KOJIOTHYESCKA
YUCTON NpoAyKIuu. Takas TeXHOJIOTHS JOKHA obec-
MIEYNBATh BEIPAIMBAHNE 30POBBIX IBIIIST, YIydIle-
HHE COXPAaHHOCTH, TOBBIIICHNE NTPUPOCTOB KUBOIT Mac-
CBI, yJIy4IIEHHE KOHBEPCHH KOpPMa, CHIKCHHE KOJIMde-
cTBa AHeH oTkopMa. OTHOBPEMEHHO HOBAasl TEXHOJIOTHS
JIOJDKHA UCKITIOYATH MPHUMEHEHHE KOPMOBBIX aHTHOWO-
THKOB W CHIDKATh IIPUMEHEHHE aHTHOMOTHKOB C IIPO-
bunakTryeckol 1eiapi0 0e3 MOTepH MPOILYKTHBHOCTH
nrune [1, 10, 14, 15, 16].

B cBsi3u ¢ 3THM meJibio HacTosimelt paboThI sBIIS-
JIOCh W3YY€HHE IPOJYKTHUBHBIX KA4eCTB IBILIAT
OpOiIEpOB IPH HKCIOJIB30BaHUH MPOOHOTHKA «budu-
nyM-CXOK» B yCIOBHSX NPOMBIIUIEHHOW TEXHOJIOTUU
UX BBIpAIIABAHUSI.

Ha paspemrenre ObUTH TOCTaBIICHBI CIEIYIOIINE
3a1aun:

1. W3yunts BrnmsHue mpoOwoTnka «budmmym -
CXX» Ha MpOTyKTUBHOCTB, COXPAHHOCTh, MSICHBIE Ka-
4eCTBA IBILIAT-OPOIIEPOB.

2. Paccuntarh 5KOHOMHYECKYIO 3()()EKTHBHOCTH
npumenenunst npobuoruka «buduaym — CXXK» npu
ITPOMBIIIJICHHOM BBIPAIIIMBAHUH IIBIIJISIT-OpOHIepoB.

ddexrupHocTs Henob30BaHusA npodnoTuka «bupuaym-CXK»
B 0pOilIepHOM NTHIEBOICTBE

O0BbeKTHI HCC/IeIOBAHHS
npILIsITa-6poitiepsl kpocca «Pocc-308y, mpodbuoruk «budumym-CXA»

N|
"1

Hayuno-xo3s1iicTBeHHBII ONIBIT

L 2

I'pynnsi

L2

v

v

1-kouTpOIB (1=50)
MIOTHOPAITHOHHEIH koMOukopM (ITK)

TIK + nmosyyanmu npenapar ¢ IUTHEBOU BOJION
onuokparso 0,1 no3er (1 x 10° KOE) na ro-

2-ombITHAS (n=50)

JIOBY B CYTKH B TeueHue 38 nueit

v

v

I/IsyqaeMLIe nmoxKasareJjiu: IIpupocT JKUBOM MaccChl, 3aTpaThl KOpMa, COXpaHHOCTD,
HWHACKC IPOAYKTUBHOCTH, MACHBIC KaUCCTBa TyLICK

SN

IIpon3BoacTBeHHast NPOBEpPKa

Konrponsnas rpynmna, n=30780 ro.
(6a30BBIi BapuaHT — 63 IpuMeHe-
HHS TIpernapaTa)

A\ 4 A\ 4

MUTBEBOM BosI0# oiHOKpaTHO 0,1 10381 (1

Ounprthas rpymima, n=30780 rou.
(HoBBI# BapuaHT — buduaym-CXXK ¢
x 10° KOE) 1a roioBy B CyTKH B Teue-

nue 38 nueit

v

Texnosioru4yeckasi 1 YKOHOMHYecKast 3P (PEKTHBHOCTD HCIOIH30BAHUS
npodnoruka «bupuxym-CXAd

Puc. - OGmas cxeMa ucciieIoBaHnu’

MarepuaJjibl 1 MeTOIbI HCCJI€I0BAHUIT

HcenetoBanus Mo M3ydeHHIO 3()(HEKTHBHOCTH HC-
TOJTB30BaHUsI MPOOMOTHKOB B OPOMIIEPHOM MTHIIEBO/I-
CTBE MPOBOAWINCH Ha ITHIehadprkax OpJIoBcKoil 00-
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nactu B Teuenne 2008-2014 rr. Pesynbrathl oqHOTO U3
HCCIICIOBAaHUN TIpejcTaBiIeHbl Hike. [l wu3ydeHus
BiMsiHUS TTpobuoThka «buduaym — CXXK» Ha 300Tex-
HUYECKHE TI0Ka3aTesd BBIPAIMBAHUS OpOMIIEPOB OBLI
MIPOBEJIEH HAYYHO-TPOM3BOJICTBEHHBIH OIBIT Ha I[BITI-
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nsitax kpocca «Pocc-308». TexHomoruueckue napamer-
PBI BBIpAIBAHUS W KOPMIICHHUS] OpOMIEpOB COOTBET-
ctBoBasid pexomennanusiMm BHUTHUIL Bes ntuna non-
Beprajach BETCPHUHAPHO-IPO(DUITAKTHIECKIM MEPOIPH-
SITASIM B COOTBETCTBHH CO CXEMOU, MPHUHSATOU HA TTH-
nedabpuke.

CxeMa OTIBITa 1O MPUMEHEHHIO TpoduoTnka «bu-
¢unym — CXXK» mnpencrasieHa Ha pucyHke. bbuio
cOpMUpPOBAHO JIBE TIPYIIIbI CYTOYHBIX  LbILISIT-
OpoitnepoB: mepBast — KOHTPOJIbHAS, TTpenapar He MOIy-
Yajia ¥ BTOpasi — ONBITHAS TPYTIa IBIUIST, ¢ TPOQIIaK-
THYECKOU IEIBI0 IOJIydasia Ipenapar ¢ IMUATbEBOU BO-
Joi ¢ 1-ro AHS *KU3HA U IO OKOHYAHUS OTKOpMa B KO-
maectse 0,1 70361 HA OJIHY TOJIOBY B CYTKH OJIHOKpAT-
HO, 9TO COOTBETCTBYET | MIH. KOJOHHEOOPAa3yIOMIHX
equHAI OupuaoOaKTepuif. YHUCICHHOCTh IBIUIAT B
MOJIOIBITHRIX TpyImax cocrabisia mo 50 rosos. Jliis
JOCTVIKEHHS TEJIH W pEIICHHs ITOCTaBICHHBIX 3a/1ad
OBUTH WCTIOTH30BAaHBI 300TEXHUUYECKHE W HKOHOMHYE-
cKkHe HaydHble MeTomsl. CraTmcTHdeckas oOpaboTka
mIQpoBOro MaTepuaia 3KCIEPHUMEHTATBHBIX TaHHBIX
BemonHeHa Ha [IK ¢ wncnosnb3oBaHHeM NpPOTrpaMMEL
«Microsoft Excel» (2003).

[Tocne 3aBepIieHNs] HAYIHO-XO3SHCTBEHHOTO OIIBI-
Ta ObLTa TIpOBeJIcHa MIPON3BOJICTBEHHAS TIpoBepKa. J[Jst
ee TpoBeJeHUs OBUTO c(hOPMUPOBAHO 2 TPYIIIBL: KOH-
TposibHast M ombITHas 1o 30775 TOJOB B KaXJIOM.
[{pImIsiTa OMBITHOM TPYIIBI MOTyYalld TpenapaT ¢ -
THEBOM BOMOHN ¢ 1-ro OHS KM3HU M IO OKOHYAHHSI OT-
kopma B kKosmaecTe 0,1 T03BI Ha OHY TOJOBY B CYyTKH
OJIHOKPATHO, YTO COOTBETCTBYET | MJIH. KOJIOHHEOOpa-
3yIomux e uHul] Onugo0aKTepuii.

PesyabTaTsl Hecjie0BaHuii

PesynpraTtel mccnemoBaHWN MOKa3and, 9YTO MpH
npuMeHeHnH npoouotuka «bupuaym — CXOK» rxuBas
Macca TMTHIBI JIOCTOBEPHO TOBBIIIATach Ha 5,7%.
CpeaHecyTOUHBIH MPHUPOCT KUBOW MacChl B ONBITHOI
rpyrie OBLT BEIIIE, YeM B KOHTPOJBHOH Ha 3,1 T wim Ha
5,8%. Ha npoTsbkeHUH BCero ONBITHOTO IepUozia Co-
XpaHHOCTH IBIUTAT ObIlTa BEICOKOW M B KOHIIE BHIpAIU-
BaHUS COCTaBWJIAa B ONBITHOM Tpymme 98%, a B KoH-
TpOJIBHOHW — 94%. YCTaHOBJICHO, YTO HAaUOOJICE HU3KUEC
3aTpaThl KOpMa HA €AWHUILY MPOIYKINH OBLIH MOJyde-
HBI B ONBITHOH Tpymme — 1,75 Kr, 9T0 MEHbIIE YPOBHS
xouTposst Ha 0,1 xr wim 4,89% (cm. Tadim. 1).

Tabmuna 1. 3o0TexHrUeCKHe NOKA3aTeIN BEIPAIIUBAHUS IBIILIAT-OpOiAIepoB
(Bo3pact — 38 cytok; M+m; n=50)

Ilokazarenu I'pymimbr

1-s1 KOHTPOJBHAS | 2-5 OTIBITHAS
[IpuHSITO Ha BRIpAIUBAHUE, TOJ. 50 50
Cpok BBIpaIiBaHus, THEH 38 38
CpenHsist )XuBast Macca CyTOYHOTO IBITIIEHKA, T 41,14£0,13 41,2+0,10
Cpennsist )xuBast macca 1 roi., v 2072,4+24.2 2190,5+£26,3**
CpemHecy TOUHBIH TPAPOCT, T 53,5 56,6
3aTpaThl KOpMa Ha | KT IPHPOCTA JKUBOU MACCHI, KT 1,84 1,75
CoxpaHHOCTB. % 94 98
Wunexe npotyKTHBHOCTH, €. 278,6 322,8

[Ipumedanue: ** - P<0,01

Tabmmma 2. MsicHBIe KadecTBa TYIIeK MeTYIKOB (Bo3pacT — 38 cyTok; M+m; n=3)

[Toxazarenun ['pynmsl
1-KOHTpOJBHAS 2-OmBITHAS
Kusas wmacca, r 2171,9+11,3 2292 0+11,4%*
Macca moTpoIeHO! TYIIKH, T 1587,7+10,6 1684,6+9,3%*
YOoiHEI BEIXOT HOTPOIIECHON TYIIKH, Yo 73,1 73,5
Macca cheTOOHBIX YacTel TYIIKH, T 1268,9+10,0 1363,3+£8,2%*
Macca HecheJOOHBIX YacTel TyIIKH, T 318,8+2,0 321,3+1,8
BeIxo/1 ¢heTOOHBIX YacTel K Macce MOTPONICHOH TyIIKH, % 79,92 80,93
BpIxo1 HeCheJOOHBIX YacTeil K Macce MOTPOIICHOM TyIIKH, % 20,08 19,07
OTHOIIIEHUE CHETOOHBIX YacTel K HECHETOOHBIM 3,98 424
Macca MpImi, T 977,0+7,5 1068,8+6,6%**
B T.4. Quie 337,0+3,2 401,7+3,5%**
Macca kocteld, T 316,5+2,09 321,3+2,61
BrIxos KocTel k Macce MOTPOIIEHON TY KU, Yo 19,93 19,07
OTHOILIEHHE MAaCChI MBIIII] K Macce KOCTel 3,09 3,33
Macca BHYTpEHHETO KUpa, T 22.1+£0,46 22.9+0,44
OTHOIIEHHE BHYTPEHHET0 KUPa K Macce MOTPOINEHOU TYIITKH 1,39 1,36

[Tpumedanne: ** — P<0,01; *** — P<0,001
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D¢ dekTHBHOCTH TPOU3BOACTBA Msica OpoiiepoB
XapaKTepu3yeT IoKa3aTeslb HHJEKCa MPOTyKTHBHOCTH,
KOTOPBII B OTIBITHO# Tpymie cocTaBmi 322,8 en., 9To Ha
44,2 en. BoIE, 4eM B KOHTpoJie. Takum 00pa3oM, MOXK-
HO OTMETHTh IOJIOKUTEIFHOE BIMSHHE ITPOOHOTHKA
«budpuaym — CXXK» Ha 300TeXHHUYCCKHE IIOKA3aTC/IH
BBIPALIMBAHMS LIS T-OpOiiiepoB.

Jlist omnpenenieHusi MSICHBIX KadecTB OpoiyiepoB
Obuia HpoOBe/ieHA aHaTOMHUuecKas paszjeika Tyiek. C
9TOW TENbI0 TTPOBOAMIN KOHTPOJBHBIA Y0O#l ImecTn
TOJIOB IBIUIAT W3 KaXXTOW Tpynmbl (IO 3 TOJIOBHI Tie-

TYIIKOB U KypoUeK). YCTaHOBIJIEHO, UTO IIPUMEHEHHE TIPO-
onotrka «bupumym-CXK» crmocobCTBOBATIO YBEIITYCHHIO
Tpe Ty OOIHOI JKUBOI Macchl OpoiinepoB (cM. Tab. 2 u 3).

HaGmonanocs mocTOBEepHOE yBETHYEHHE Y IIe-
TYIIKOB W KypOUeK B OIBITHBIX I'PYIIIAaX MacChl MBIIIII:
Ha 9,40 1 9,92% COOTBETCTBEHHO 110 CPABHEHUIO C KOH-
tposieM. ITo macce uiie BbIsiBIIeHA aHAIOTHYHAs TEH-
nennus. HamOoupiiee 3Ha4YeHWE COOTHOINEHHS! MacChI
CheZI0OHBIX M HECHEJOOHBIX YacTeil TYIIKHM OTMEYEHO
TaK)Ke B ONBITHBIX rpynmnax: 4,24 — y neTymkos u 4,29
— ¥ KypouUex.

Tab6ymma 3. MscHble KadecTBa TymeK Kypouek (Bo3pact — 38 cyTok; M+m; n=3)

Iloxazarenu Ipynmet
1-KOHTpOJIbHAS 2-OIBITHAS
JKusas wmacca, T 1952,1+12,3 2071,9+£10,8%*
Macca noTpoIeHO! TYIIKH, T 1419,2+9.6 1516,6+8,1%*
Y60iHEII BEIXOI HOTPOIIECHON TyIIKH, Yo 72,7 73,2
Macca ¢heJOOHBIX YacTeH TYIIIKH, T 1137,2+7,2 1230,0+8,3%*
Macca HecheTOOHBIX YacTel TYIIKH, T 282,0+2.,4 286,6+2,3
BrIxos ¢heJOOHBIX YacTel K Macce MOTPOIICHOU TYIIKH, %o 80,13 81,10
Brixon HecheTOOHBIX YacTell K Macce MOTPOIIEeHOH TyIIKH, % 19,87 18,90
OTHOIIIEHNE CHETOOHBIX YacTeN K HECHETOOHBIM 4,03 4,29
Macca Mpimi, ¢ 869,8+6,4 956,1+6,3%**
B T.4. huiie 303,2+3,0 361,943, 5%**
Macca xocreid, r 280,6+2,37 285,8+2,40
Brixon kocTelt k Macce moTpoIeHoH Tymiku, % 19,77 18,84
OTHOILIEHHE MACCHI MBIIII] K Macce KOCTeH 3,10 3,35
Macca BHYTpeHHEr0 Xupa, T 22,7+0.44 23,640.,40
OTHoOIIIEHNE BHYTPEHHETO KUpPa K Macce NOTPOIIEHON TYIIKH 1,60 1,56

[Tpumedanne: * — P<0,05; ** — P<0,01; *** — P<0,001

B mesom, mydimie MsSCHBIC KadyecTBa OBLIH OTMEUEC-
HBI y OpOIIIEpOB, KaK y METYIIKOB, TaK U Y KypO4eK B
OIIBITHO TpyIIlie, MOJIyYaBuX npoduotuk «budumym
— CXK». Takum obOpazom, Gojiee MHTEHCHBHBIA POCT
OpoWJIepOB B OMBITHOM TpymIe COMPOBOXKAAICS W
YIIydHICHUEM MSICHBIX KQUCCTB TYHICK.

Pe3ynbTaThl MPON3BOICTBCHHOM MOBEPKH MPEICTAB-
neHsl B Tabmume 4. B pesynprate HOBBIICHHS MPOIYK-
TUBHOCTH W COXPAHHOCTH OpOMJIEPOB IIPH HCIIOTH30Ba-
Huu npobuoruka «bupmmym-CXXK» cebecTonMOCTh
Msica OpOWIEpOB OMBITHOM Tpymmbel OblIa Ha 3.4 pyo.
HUXKE, YeM B KOHTPOJIBHOM, a peHTabesibHoCTh Ha 5,1%
BBIIIIC,

Tabmmma 4. Pe3ynpTaTsl HCTOIB30BaHMsI NPOOMOTHKA IIPH BRIPAIIMBAHUN OpOIEpOB

['pymmer
IloxazaTenn 1-xoHTpOJILHAS 2 omnbITHAS
(6a3oBbIit BapuanT) (KOHTPOJIBHBI BApUaHT)
CpoK BBIpaIMBaHUsI, THI 38 38
ITocTynmizo IBIIIST HA BRIPAIBAHAE, TOJL. 30775 30775
II0THOCTE TOCAIKH, TOJL./M' 19 19
Kusast macca 1 roj., r 2018,14 2099,53
CpeHeCcy TOUHBIA TPHPOCT KUBOH MACCHI, T 52,16 54,30
CoxpaHHOCTb, %o 93,4 94,9
Konsepcwust kopma, KT 1,85 1,78
ITpousBeieHo Msica B )KMBOI Macce, T 58.0 61,4
ITpomsseneno msica B yOoiiHO# macce, T 42,1 44,9
Wnnekc NpoayKTUBHOCTH, €]1. 268,1 294.6
CebectonMocTh | KT Msca, pyo. 76,16 72,75
[ena peanmsanuu 1 xr Msica, pyo. 81,96 81,96
PenrabensHOCTE, % 7,6 12,7

DxoHOMHYecKass 3(D(GEKTHBHOCTD OT HCIIOIB30Ba-
Hust «bupunym-CXXK» na noronosse 30775 Opoitiepos
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3a OJIMH TEXHOJIOTHYCCKHUH MK BBIPAIIUBAHHS COCTAB-
nser  OGomee 153 TtrIc. pyO. Ilpm mpom3BOICTBEHHOM
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EKIIe 6,2 000POTOB B TOJ OIKHIAEMbIN SKOHOMHYECKHH
ekt coctaBUT 0K0I0 950 THIC. PyO.

BoiB OIbI U NIPEJIOKCHUHA

Taxum 00pa3om, IPOBEACHHBIE HCCIIEIOBAHMU I10-
KasaJii, 4TO HMCIIOJb30BaHue npoduoruka «budumym-
CXK» oka3bIBaeT MOJIOKHUTEIHLHOE BIIMSHHE Ha POCT,
COXPaHHOCTh OPOMJICPOB U CIIOCOOCTBYET COKPAIICHUIO
3aTpaT KOPMOB Ha | KT MpUpOCTA JKMBOM MacChl TITHIIBI,
YTO BEJET K CHIKEHHIO CeOECTOMMOCTH MPOJIYKIIHH,
TIOBBIIICHUIO €€ PEHTA0CTEHOCTH.

[IpoBeneHHBIE UCCIIEAOBAHUS TO3BOIAIH CHOopMy-
JUPOBATh TPEITIOKEHUS TPOU3BOJICTBY IO TIPHIMEHE-
Huro npobumotnka «budumym — CXOK». Lpmursatam c
MPOPUIAKTHICCKON IeNTbI0 IPUMEHSTh IpenapaT ¢ Mu-
THEBOU BOJION ¢ 1-TO JHS JKU3HU W IO OKOHYAHUS OT-
kopma B Kosimdecte 0,1 103bI Ha OJIHY TOJIOBY B CYTKH
OJIHOKPATHO, YTO COOTBETCTBYET | MJIH. KOJIOHHEOOpa-
syromux exuann oupumodaxrepuit (1x10° KOE). Bei-
HauBaHKUE OCYLIECTRISIETCS] YePe3 BaKyyMHbIE OUJIKH C
1-ro mo 4-ii Y XU3HA OBNLIAT. C 5-TO JHS KW3HU H
JI0 OKOHYAHMSI OTKOpMa MperapaT BHITaWBalOT depes3
CHCTEMY HHIMIEIHFHOTO MOCHHUS M MCIOJIB30BAHAEM Me-
JIUKATOPOB (J103aTOPOB)
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OLEHKA PE3YJIbTATOB UCITIOJIb30OBAHUS PASHBIX METOJ0B IIOJABOPA
C YYETOM HACJIEJOBAHUSI AHTUTEHHBIX MAPKEPOB Y1051
(Evaluation of the impact of different methods of selection,
taking into account the inheritance of antigenic markers milking)

B crathe mpoaHATM3MPOBAHBI PE3yJIbTATHI HUCIIOIb-
30BaHMs Pa3sHBIX METOIOB II000pa B CHMMCHTAIBCKOM
crage mieMeHHoro 3aBojga (306 rosoB). YCTaHOBIICHO,
YTO MOJIOYHAS IPOJYKTHBHOCTH IIOTOMCTBA, IIOJTyYCHHO-
rO TpH TPUMEHEHHWH DPA3INYHBIX METONOB moadopa, B
GoJbIneil CTeleHr 3aBUCHT OT CTPYKTYpBI MX TeHOTHIIA
10 AHTUTEHHBIM MapKepaM Y105l

KaioueBble coBa: MeTonsl 1M0a00pa, MOJOYHAS IIPO-
JyKTUBHOCTB, YJOH, TEHOTHI, AHTUTEHHbIE MapKepsbl
Y1051, PETIPECCOPBI, CTUMYJIITOPEL.

N3zydenunro 3¢(HeKTUBHOCTH pa3HbIX METOJOB HO/I-
00Opa ¥ TUIIOB CIIAPUBAHUS B HACTOSIIECE BPEMsI [IOCBSIIIIC-
HBI paboThl MHOTHX yueHbIX (M.M. boes, H.C. Komprmm-
kuna, 2001, B. Mempun 2006, E. Bopoununa, H. Ctpe-
ko30B, ®@. AOpammansckuii, J[. AObpukacemmon, 2007,
B.®. Kpacora, T.I'. JIxanapumze, H.M. Kocromaxuw,
2006, B.K. Yepymenko, 2009; A. WU. Hlennaxos C.IL
Knmvosa, T.W. Xanwnna, 2013).

I[To muenmio B.®. Kpacorsr, T.I'. JDxanmapumse,
H.M. Kocromaxuna (2006), Hammaue OOJBIIOTO KOJTHYe-
CTBa CIIEPMOOAHKOB, XPaHAIIHUX B TIyOOKO3aMOPOKCH-
HOM BHJIC CIIEPMY Pa3IMYHBIX TPOU3BOJUTENEH, OTKPHI-
BalOT BO3MOYKHOCTB JIJISI TIPOBEJICHHUS TIeJICHATIPABICHHOTO
modopa ISl OBBIMIEHUS ero 3 dekTrBHOCTH. OTHAKO
Ut 3((HEKTUBHOTO TMPOBEACHUS TON00pa U TPESABHUICHIS
pPe3yNIBTaTOB CHapUBaHUS HEOOXOIMMEI TIIyOOKHE U BCe-
CTOPOHHHE 3HAHWS OCOOCHHOCTEH OTAETHHBIX KUBOTHBIX,
CTaJl ¥ TOPO/] B IIEJIOM.

ITonbGopom ocymecTBIsieTCss «CHHTETHUECKasl ce-
JICKIWsI», COCIUHSIONIAS HACJICJACTBCHHbBIC 3aJaTKH pas3-
HBIX JKUBOTHBIX, JIMHUH, CEMEHUCTB, MOPOJ, M, TaKUM 00-
pa3zoM, (GOPMHUPYIOTCS HOBBIC T'CHOTHITHI, HOBBIC KOMOHU-
HaIlM{ TpHU3HAKOB. Hensz0ekHble MpH ATOM HU3MEHEHUS B
TEHOTHUIIC TIOTOMCTBA MOTYT OBITh PA3IWYHBEIMH B 3aBH-
CUMOCTH OT TEHETHYECKHX OCOOECHHOCTEH Ka)Jioro u3
poauTene, CTENeHH TeTepO3UTOTHOCTH, TIEMEHHOM TI0-
TEHIMH U COYETAEMOCTH MX HACIICICTBCHHBIX 3a1aTKOB.

YuuTeiBas BBIICH3I0KCHHOE, HAMH TTOCTABJICHA 3a-
Jlada W3Y4YUTh YPOBEHH MOJIOYHOW TPONYKTHBHOCTH Y
JKUBOTHBIX, TIOJYUYCHHBIX TIPH Pa3HBIX METOJAaX Moa0opa,
B 3aBHCHMOCTH OT COYETAEMOCTH WX HAacIeICTBEHHBIX
3aJ1aTKOB C y4&TOM HACJIC/IOBAHUSI IOTOMCTBOM AHTHICH-
HBIX MApPKEPOB yJI05I.

MaTtepuaJjibl H METOABI HCCIeTOBAHMIA.

DpUTpOIMTAPHAE AHTUTCHBI IEPENAIOTCS OT POJIH-
TeNnel MOTOMKaM KakK HacJeICTBEHHBIC equHAIbl. CHHTE3

(
{

17}

The article analyzes the result of the use of different
methods of selection in the Simmental herd breeding farm
(306 heads). Found that milk production of offspring ob-
tained by using various methods of selection depends
largely on structure of their genotype antigenic markers
milking.

Keywords: methods of selection, milk production, milk
yield, genotype, antigenic markers milking, repressors,
stimulants.

Ka)K/I0r0 aHTUreHa 00YCIIOBJICH JISHCTBHEM OJIHOTO I'eHa.
B cBsi3u ¢ 9TMM dpUTpOLMTAPHBIE AHTUICHBI U UX OlIpe-
JIeTICHHBIE KOMITIEKCHI TIPEJICTABIISIOT 3JIEMEHTHI TeHOTH-
1a, KOTOPBIMH OOYCIIOBIICHBI OCOOCHHOCTH OpTaHHM3Ma, B
TOM YHCIIe, CBSI3aHHBIC C €ro IMPOAYKTHBHBIMYM KadyecTBa-
MH. AHaJIU3 3PUTPONUTAPHBIX AHTUTCHOB II03BOJLIET Cy-
JITH O CTETIEHH y4YacTHsl HACIIeJICTBEHHOCTH OTIIA, MaTe-
pu u Gosiee TaNeKuX NMPEIKOB B (JOPMUPOBAHUH T'€HOTHIIA
HOTOMCTBA.

Ilpu oOmeM KOJIHMYECTBE aHTUTCHHBIX (PAaKTOPOB Y
KPYITHOTO poraTtoro ckota (okoso 100) MoxeT OBITh MUII-
THap]] pa3THYHBIX COYCTAHWH 3PUTPONHUTAPHBIX AHTHTE-
HOB [8]. DTHM OOBSCHSIOTCS WHAWBUIYATBHBIC Pa3IIUns
YKABOTHBIX OJTHOTO BHJIa IO THITY KPOBH, TaK KaK KasKTOH
0coOM CBOIMCTBEHHA CBOSI KOMOWHAITHSI KPOBSIHBIX (DaKTO-
pos [10].

[Ipn cucreMaTw3anuy pa3IMYHBIX COYETAHHH IIO
HACJIeJICTBCHHBIM 3aJ]aTKaM B OCHOBY HaMH OBLIO II0JIO-
JKEHO HaJIMUMe W COOTHOUICHHE B T'CHOTHIIE YKMBOTHBIX
AQHTUIEHHBIX MapKePOB yJI05: CTUMYJISITOPOB M PEIpecco-
pos (mo M.M. boesy, H.C. Konsunkunoit, M.M. Boesy
M., 2010) [4]. Beigeneno 6 rpynm >KUBOTHBIX Pa3HBIX
T€HOTHIIOB. B IIepByIo IpyIily BOILIN )KHBOTHBIE, B T€HO-
THIIE KOTOPBIX OTCYTCTBOBAJIA QHTUICHBI — MapKephl I10-
BBIIIEHHBIX (CTUMYJISITOPBI) W MOHIKEHHBIX (perpecco-
pol) ynoe (0-0), Bo BTOpyIO — >KMBOTHBIE, B T€HOTHIIE
KOTOPBIX ~ HMMEIHCH  TOJBKO  MapKEphI-CTEMYJISITOPHI
(100%). B cirenyroiiyro rpymnity OTHECEHbI KOPOBBI, KOTO-
pBIE coslepKaid B TEHOTHIIE TOJIBKO MapKephl penpecco-
psr (100%). U, naxoHen, chOpMHPOBAHBI TPU TPYIIIBI
KOPOB C Pa3IMIHBIM COOTHOIIEHHEM MapKepOB CTHMYJIsI-
TOPOB M PEHPECCOPOB.

OnpeniesieHre METOJIOB 110100pa y KOpOB cTajia
mwremeHHoro 3aBoga Kypckoro HUIM AIIIl (306 romos)
IIPOBOJIMIIM B COOTBETCTBUH C peKoMeHaarmsMu M.M.
boesa, D.M. bubuxoroit, H.C. Kompmukunoit (1987).




Buosozus 8 cesbckoM xo3siicmae (N23, 2015)

O1eHKy MOJIOYHOHN MPOJYKTHBHOCTH Y KOPOB, HOJIy4EH-
HBIX IIPH Pa3HBIX METOAX 110100pa, TPOBOMIN C yUETOM
HacJIeIOBaHUsl AaHTUTCHHBIX MapKepOB yA0sl, TO €CThb C
Y4ETOM CTPYKTYPhI FEHOTUIIOB KOPOB 110 HAJIUYHUIO U CO-
OTHOUIEHHIO CTUMYJIITOPOB U PEIIPECCOPOB.

OG6cyxneHne pe3yIbTaTOB HCCTeT0BAHMIT

AHanmm3 pe3yJIbTaTOB INPUMEHEHHS] OJIHOPOHOTO
nozxdopa ¢ yuéToM Hacjle[0BaHMS IeHeTHIECKHX MapKe-
POB yzosl MOKazall, 4TO yAOH y KOPOB 3HAYUTEIBHO KO-
ne0mroTest 0T 3796 KTy )KUBOTHBIX CO CTPYKTYpO# T€HO-

tuna 30%-70% mo 5255 xr mMoJioka co CTPyKTypO# reHo-
tuna 100% ctumynstopos (cM. Tadd. 1). HauGoree BEHI-
COKHE YZIOM OBUIH Y KOPOB, IOJYYEHHBIX IPH OJHOPOI-
HOM I10700pe, UMEIOMIUX B CTPYKType I'€HOTHIIA TOJIBKO
CTHMYJIATOPBI, @ TaK)Ke B CIydasX, KOTAa CTUMYJISTOPHI
npeoOranamy (4725 Kr) Wik HaXOJWIHCh B PABHOM COOT-
HOIIEHHH ¢ peripeccopamu (4651 xr). Hamvensmue yaon
OBUTH TIOJTyYeHBI OT J>KMBOTHBIX, B T€HOTHIIC KOTOPBIX
MMEJIMCh TOJIBKO perpeccopbl (ys0o KOpPOB B CpeiHEM
4244 xr) win penpeccopsl MpeodiIaiaid Hall CTHMYJISTO-
pamm.

Tabymma 1. CTpykTypa reHOTHIIa ¥ MOJIOYHASI TTPOyKTHBHOCTH KOPOB,
MOJTYYEHHBIX [TPU PA3HbIX METOAX MOA00pa

CTpyKTypa reHOTUMa HKUBOTHBIX
TI0 aHTUTECHHBIM Mapkepam yaost ( CTUMYJIATOPEI - PEIIPECCOPEIL, %)
Meron Toxasarenn 0-0 [ 100-0 | 0-100 | 70-30 | 50-50 | 30-70
noabopa
Mostounasi IpoLyKTHBHOCTH KOPOB

A M A [AM[ G [AM] U [AM] o [AM] A [IM

TOJIOB 14 36 10 32 17 8
Omopomsit yI0i, KT 4545 | +199 | 5255 | +733 | 4244 | -117 | 4725 | -120 | 4651 |-63,6 | 3796 | -889
% xupa 395 | -0,01 | 391 |-0,20 |[3,97 | -0,09 | 4,04 | +0,08 | 3,95 |-0,08 | 4,06 |+0,15
XKHP, K& 1795 | 47,7 [ 2043 | +17,7 | 1664 | -10,8 | 190,7 | -0.2 | 1842 | -5.6 | 153,3 |-36.1

TOJIOB 7 30 5 27 17 5
VMepenHo- yJI0i, KT 5189 [+1219 | 5058 |+1296 | 4389 | +740 | 4539 | +491 | 4849 | +754 | 3937 | -171
Ppa3sHOPOIHBIN % xupa 3,80 -0,11 3,90 | -0,14 | 3,91 | -0,13 4,06 +0,07 3,95 |[-0,02 | 4,18 |[+0,29
JKHP, KT 1964 | +38,0 | 1974 | +454 |169,1 | +21,7 | 1843 | +22,8 | 191,2 [+29.2 | 164,1 | +4.,7

TOJIOB 12 19 11 37 8 11
Pasnoposusiit YJ10i, Kr 4118 | +597 | 5095 |+1945 [ 3918 | +202 | 4503 | +1001 | 4470 [+1049 | 4134 | -470
% xupa 388 | -0,15 | 3,87 | -0,24 [3,85 | -0,10 | 4,05 | +0,12 | 3,87 |-0.18 | 3,96 |+0,08
XKHP, KT 160,2 | +20,6 | 196,6 | +68,0 [150,5 | +4,3 | 1824 | +44,7 | 173,5 |+35,0 | 163,2 |-10,6

[Ipu WCTIOTB30BaHUU OTHOPOIHOTO TOAOOpa OBLIO
JIOCTUTHYTO 3aKpPEIUICHIE MOBBIMICHHBIX yIOE€B B YETHIPEX
rpymnmnax KOpoB pa3HBIX TCHOTHIIOB. Y JKHBOTHBIX JKE€ Te-
votuma (100-0), 6marogaps HATUYIHIO TOJIBKO CTUMYJIS-
TOPOB, YJIOM 3HAYUTEILHO BO3poci (Ha 733 Kr), Torna
kak kopoBbl reHotuna (30-70) ¢ nmpeoOaianuem penpec-
copoB (70%) oxazamuch HAZKONIPOIYKTHBHBIMH (YIOH Y
nmouepeit morm3wmck Ha 889 xr). CnemoBarenbHO, TpO-
JYKTHBHBIE KadecTBa MOTOMCTBA, MOJYYSHHOTO TIPH OJI-
HOPOJTHOM TOJ00pe poauTeNeii, B OONBINel CTeTeH! 3a-
BUCSIT OT HAIMYWS U COOTHOIICHUS B WX T€HOTHUIIC aHTH-
TEHHBIX MapKepOB YI0S: CTUMYJISITOPOB U PEIIPECCOPOB.

[Tpu npyMeHEeHNH yMEPEeHHO-Pa3HOPOIHOTO 110,100-
pa Haubosiee 1pOAyKTUBHBIE JI04epH ObLIM 10JIyYEHbI OT
kopoB renotumna 0-0 (5189 kr), 100-0 (5058 xr) u  50-50
(4849 kr), a mpubaBKa ymosl y mouepeil COOTBETCTBCHHO
coctaBmwia 1219, 1296 u 754 xr monoka. Ciemyer oTMe-
THTb, YTO TIPH HMCHOJIb30BAHUH YMEPEHHO-PA3HOPOIHOTO
1107100pa y )KMBOTHBIX BCEX I'€HOTHIIOB, 328 UCKIIOUSHHEM
kopoB rerotumna 30-70%, TOCTUTHYTO MOBHIMICHUE YI0EB
y mouepeit Ha 491-1296 xr mosoka. Jlydmme pe3yabTaThl
OBUTH MOTYYCHBI Y KOPOB C HAMYKAEM B TE€HOTHIIC TOJIBKO
AQHTUTCHOB CTHMYJIATOPOB. Y KOPOB JAHHOTO T'€HOTHIIA
noJtyueHa HanboJibInas mpubaBKa 1o MOJIOYHOMY JKHPY, B
CpaBHEHHM C MaTrepsiMH, KOTopas cocTaBmwia 45,5 kr u
OBLTa BEIINIE, UeM Yy Jo4epell Ipyrux reHOTHNoB, Ha 7,4-
40,7 xr.

[Ipu pasHOpOIHOM TIOAOOPE, KAaK U TIPH JAPYTHX ME-
ToJaxX moadopa, JTYUIIHe Pe3ylbTaThl IMOJNyUeHBl OT XKH-
BOTHBIX, IMEIOIUX B cTpyKType reHotuna 100% ctumy-

(
{

18}

JgsitopoB. Hanbosiee HU3KKMe y104 PU 3TOM METOJIE TOJI-
60pa OBUTH Y KOPOB, B TCHOTHIIC KOTOPHIX UMEIHCH TOJIb-
KO perpeccopbl. Y0 ¥ KOPOB STOTO T€HOTHIIA COCTABH-
71 Bcero 3918 Kr u mpeBBIIaig y0u MaTepeil JINb Ha
201 xr. HeckompKko BbIme OBUIA YAOU Y KOPOB, B FEHOTH-
e KOTOPBIX npeodianamm pernpeccopsl (70%), HO yiou y
KOpOB JaHHOTO TeHoTuma Opun Hmke Ha 470 xr B
CpaBHEHHH C MaTePSMHU.

Takxum 0Opa3oM, IPOBEICHHBIC HCCIICIOBAHMUS TIOKA-
3a]Ti, 9TO YAOW y KOPOB MpPH BCEX METOJax IMoJoopa B
OOJBINel CTETICHN 3aBUCAT OT HAMYHS U COOTHOIICHUS B
TCHOTHUIIE TIOJIyYeHHOTO TTOTOMCTBA aHTHTEHHBIX MapKe-
POB yJI05I.

Boicokue pe3ybTarThl IPH KCHOJIB30BAHUH OJIHO-
POIHOTO, YMEPEHHO-PAa3HOPOIHOTO M pa3HOPOJHOTO MO I-
OOpPOB TOJIYYCHBI OT KOPOB, UMCIOIIUX B CTPYKTYPE TCHO-
tuna 100% aHTUTeHOB-MapKEpOB MOBBIIICHHBIX YJI0€B
(cTUMyYTSTOPOB). YIOM y KOPOB JAAHHOTO T€HOTHIIA CO-
cTaBwIM B cpeHeM oT 5058 kr mo 5255 kr u yBenuyu-
mmch Ha 733-1943 xr Moyioka B CpaBHEHHH C MaTEepSMIL.
Xynmme pe3ynbTaThl IPH BCeX METOIax IM0A00pa UMeNn
KOPOBBI, B TeHOTHIIE KOTOpBIX ObLTo 100% penpeccopos
wink ke oHu npeobnanamu (70%) Haj CTUMYJISATOpPAMHU.
You y KOpOB TaKoro reHoTHNa coctaBmim 3796-4389 kr.

OCHOBBIBasICh Ha TOJyYeHHBIX pe3ylibTaTax, MBI pe-
KOMEH/IyeM: B OJ00PE Ul 3HAYUTEIIBHOTO MOBBIIICHHUS
MOJIOYHOU TPOYKTHBHOCTH y KopoB (6omee 700 kxr mo-
JIoKa 3a JIAKTAITHIO ) WCTIOJIb30BAThH OBIKOB-
TIPOM3BOUTENICH C HaJWYHEeM B WX TEHOTHIE TOIBKO
MapKepoB CTUMYJIATOPOB (TOBBIIIEHHBIX ya0eB). Jlist
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peMoHTa craja oTOMparh TEJI0YeK, B '€HOTHIIE KOTOPBIX  HaXOJsTCs B PABEHCTBE C MapKepamy ITOHWKEHHBIX yJ10-
MUMEIOTCSI TOJIKO aHTUICHbI-MapKEPhl IIOBBIIICHHBIX YJI0-  €B (perpeccopamu), 1 TeJI0YeK ¢ OTCYTCTBUEM B MX I'€HO-
eB (CTUMYJIATOPHI), @ TAKXKE €CITM OHU MPeodNiaaloT Win  Tunax Mapkepos yaoes (0-0).
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PA3PABOTKA CITEMUAJIN3UPOBAHHOT O MTPOAYKTA
HA OCHOBE KOKTEMJISI BAKTEPUO®AT' OB JIJISI ®YHKIIMOHAJILHOT'O MUTAHUS YEJIOBEKA
(Development of specialized functional human nutrition products based on cocktail of bacteriophages)

Pa3paboTaHHbI Ha OCHOBE HAYYHBIX HCCIICJOBAHUN
KOKTEJIb, COCTOSIIUNA HX JBYX SHTEPOKOKKOBBIX OakTe-
puodaros EF — 2, EF — 8, oxnoro smepuxuno3uoro EC —
3, ogHOro Juctepuo3noro LM — 7, o mapamerpam, He-
0OXOJIMMBIM JUIsl MCITOJIb30BAHHS B KAUeCTBE COCTaBHBIX
HacTell crennann3upoBaHHOTO MPOAYKTa (BBICOKAs JIMTH-
Yyeckasi akTHBHOCTD, (PUKCHPOBAHHBINA JHana3oH JATHUE-
CKOW aKTHBHOCTH), COOTBETCTBYET OTJEJIBHBIM MOHO-
(araM. AHTaroHucTHUeckHi 3ddekT mpHm B3anMopei-
CTBHH (paroB OTCYTCTBYET.

KaloueBble cioBa: Gakteprodary, MpoayKThl THTaHHUS,
JIM3UC, TATHYECKAsT aKTHBHOCT.

Bgenenue

OnHa u3 kateropuii QyHKIIMOHAIBHBIX MTPOTYKTOB
— BTO IIPOJYKTHI JAJISI IUTAHUS CHIEIUAIBHOTO 03/10POBHU-
TesbHOTO ucnob30Banust (Food for Specific Health Use
— FOSHU). IIpogyKTbl, OTHOCHMBIE K KaTeTOpUHU
FOSHU, mpenctaBisitoT co00# MPpOAYKTHI IS THTAHAS
¢ noGaBrieHHEM BBICOKOI()(EKTUBHBIX HHIPEIUCHTOB,
KOTOpBIE JOJDKHBI 00eCIeurBaTh MMMYHOMOTYJIAPYIO-
LIyIO TIOJUIEPKKY OPraHU3MY, OKa3bIBaTh IIPOTHBOBOC-
manuTeNbHOe JieiicTBrHe, 00namaTh OW(pUIOTEHHONH W
MIPOTEOOMOTHIECKON aKTHBHOCTSIMH.

B kadecTBe aKTHBHOrO Ha4aja B coctaB paspada-
TBIBAEMOTO CIIETIHAN3NPOBAHHOTO TIPOIAYKTa BXOIST
crierudraeckne OGakreprodarn (IIporpaMma B pamKax
pemenust YueHoro Cosera PocnotpeOHamsopa ot 21
utonst 2011 rona).

Hannume crienpduvecknx OakreprodaroB B co-
CTaBe MPOYKTa 03/I0POBUTEIBHOIO ITUTAHMUSI TI03BOJISIET
pelmTh psijt 3a/1a4:

— Oakreprodaru CrenuaaIu3uPOBAHHOIO IPOTYK-
Ta, JU3UPYs OakTepUasbHble HH(EKIMOHHBIE AreHTHI
JKEITyIOYHO-KHUIIEYHOTO TpakTa, He MOJaBIIsI poCT
MPOOMOTHYECKHUX IMTaMMOB OH(pUIOOaKTEpHil, JTaKTO-
6anmnn, E.coli 1 HOpMaTBFHON MHUKPO(IOPHI YeTTOBEKa,
MIO3BOJISIT CHU3HUTH HArpy3Ky Ha HMMYHHYIO CHCTEMY
YeJIoBeKa, CBSI3aHHYIO ¢ yKa3aHHBIMU OPraHaMH;

— BKJIOYEHHWE B TIPOTpaMMy MEJHIIMHCKOHW pea-
Onsmtanny (aroBoro KOKTEHJIs MO3BOJIMT CHU3HUThH KO-
JMYECTBO MAIMEHTOB € JIMCOAKTEPHO30M KHINEUHHKa
BTOPOH W TpeThel creneHu, auO0 JOOUTHCS IMOJHON
HOpMaJM3alliy TToKa3aTeliel MUKpOOHoIleHo3a 3a CUeT
AIIMMAHAIIIH TaTOTEHHBIX MEKPOOPTAaHU3MOB;

— 1pu IpoPUIAKTHYECKOM PEIUME HCIIOJIB30Ba-
HUsI NPOJyKTa Ha OCHOBE KOKTeiisi Oakrepuodaron
mpoucxomut 100% caHanus MaTOTEHHBIX MHKpPOOpTa-
HHU3MOB, BBI3BIBAIOIINX BOCIAIUTEIBHBIC MIPOIECCH U

——
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Designed on the basis of scientific studies cocktail
consisting of two enterococcal bacteriophages EF - 2, EF
- 8, one escherichia phage EC - 3, one listeria phage LM -
7, the parameters necessary for use as components of
products (high lytic activity, fixed range of political activ-
ity), corresponds to a separate monophagy. The antago-
nistic effect of the interaction of phages is lacking.

Keywords: bacteriophages, food, lysis, lytic activity.

TIaTOJIOTHYECKNE M3MEHEHHS] Ha CIM3UCTBIX JKEeITyJKa W
KHIIEYHUKA.
Hean

Pa3zpaboTka crienuanu3npoBaHHOTO MPOIYKTA IS
(YHKIIMOHAIBHOTO TTHTaHUS Ye0BeKa HA OCHOBE BBIJe-
JICHHBIX ¥ U3YYEHHBIX Crielu(uueckux 6akrepuodaros.
3agaun

1. BeIaenuTh, U3yIHTHh OHOJIOTHYECKHE CBOWCTBA
n 0To0parh H30JITEl OakrepuodaroB sl CO3JAHHUS
CHEIHATTM3UPOBAHHOTO TIPOJYKTA HA OCHOBE KOKTEMHIIS
OakTepro(aros.

2. Usyuurs Oaxrepuodaru mo mokasareiisiM Xu-
MHUECKOH N MHKPOOHOIOTHUECKOH Ge30MacHOCTH.

3. Pazpabotath coctaB (paroBoro KOKTEHIIS U co-
OTHOIIIEHHE KOMIIOHEHTOB CIEIHATH3UPOBAHHOTO MPO-
JIyKTa.

MarepuaJjibl HCcIe10BAHUI

ITumamenvhvie cpedbi: MSICONENTOHHBIN OyJIBOH,
msiconienToHnbIH arap (I'HI] mpukitagroi MukpoOwoo-
rud, T. OG0JICHCK).

Jlabopamopnas nocyoa u 06opyoosanue: TEPMO-
crat TC-80M-2, aproxmaB ['K-100-3, mkad cymmibHO-
crepunuzanuonsbiil HICC-80n YXJI 42, xonoIuibHUK
OBITOBOM, TUCTHIUIATOP, TEPMOMETP PTYTHBIA, MEPHEIE
OUIAHAPEL, (rakoHbl, damkd lletpw, mpoOupku, mu-
MIETKW MEPHBIE, KOJIOBI, ITTaTHBBI, CIIUPTOBKH.

HImammer 6axkmepuii. 0OBEKTaMHU WCCIICIOBAHUS
SIBIISUTACEH pepepeHc-ITaMMBI OakTepuii BUmoB Entero-
coccus faecalis, Escherichia coli, Listeria monocyto-
genes 13 My3est Kaelpbl MUKPOOHOJIOIHH, BHPYCOJIO-
run, smu3ootosiorud 1 BCD YiesaoBcKko#t ['CXA wMm.
IT.A. CromnpImiHa.

LImammer bakmepuogazos: 0ObEKTaMH HCCIET0-
BaHUS SBJSUIHCH 2 mM30JiaTa OakTepuodaroB OakTepmii
Buza E.faecalis, 1 usomst 6akrepuodara 6akrepuii Buaa
E.colii 1 w3omsar Oaxrtepuodara Oakrepuii Buja

'
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L.monocytogenes, BBIIeNCHHBIE HaMU W3 OOBEKTOB
BHEIUIHEH cpejibl.

Metoamb! ucciieaoBanmii
Brienenne n m3ydenne OMOIOTHYECKHX CBOMCTB
Gakreprodaros MPOBOAMWINA 1O METOJaM, IIPEUI0KEeH-
M JI.A. Bacumseeiv, C.H. 3onoryxumsm [1], D.
Karrep, A. Cynaxsemumse [3], E.H. Kosanesoit [2, 4,
5]. M.R.J. Clokie, A.M. Kropinski [6].

IocnenoBaTeIbHOCTH HeCTeT0BAHMIT
H 00cy:KIeHHe UX pe3yJJbTaToB

Buioenenue, usyuenue 0UON02UYECKUX CEOUCME U
ceniekyus bakmepuoghazos

[TepBBIM 5TanmoM HAIIUX HCCIIEIOBAHHN CTalO BBI-
nenenune Oakrepuodaros Oakrepuii BuaoB E.faecalis,
E.coli, L.monocytogenes n3 00bEKTOB BHEIITHEU CpPE/IbL.
Bcero uccienosana 31 nmpoba 00bEKTOB BHEIIHEH cpe-
JIBL.

Hccnenyemsiit Mmatepuan oobéMom 10 miT 3aceBa-
T B KOJIOY C MSICOTIENTOHHBIM OyJIHOHOM B 00BEME 50
MJI, BHOCSI TIpH 3TOM 10 1 M 18-9acoBBIX OyIHOHHBIX
KyJIBTYp H3ydaeMbIX Oaktepuii. [ToceBsl nHKyOUpoBaIH
mpu Temreparype 37°C B teuenue 18-24 gacos. [locie
WHKYOary 13 Koiob! Opamm 10 MIT KHJIKOCTH M TTOMe-
IIAJTH B CTEPIITBHYIO TPOOUPKY.

3ateM, ¢ IeIbI0 HHAKTUBAIUH ITOCTOPOHHEH MUK-
poduiopsl, marepuan obpabartbiBayii  xJ0podopMom
(1:10) m nenTpudyrnposamu B Tedenue 30 mun mpu 700
g. [lomyuyenHbIil HajOCA0K HCCIIEOBAIM METOIOM ara-
POBBIX CJIOEB Ha NPUCYTCTBUE OakTeprodara, romoso-
THYHOTO YHTEPOKOKKAM / DIICPUXHSIM / JINCTCPHSIM.

Jliist aToro msiconentonsstit 1,5% arap pasnuBaiu
B yamku [letpu B kommaectse 25-30 Mt (TIepBBIi CIIOM).
[Tocite 3acThIBaHUS Cpellbl YaIlKU cTaBWwIH Ha 1,5-2,0
gaca JiyIsl 1oJickIXanus. B mpooupky ¢ 2,5 mur 0,7% pac-
IUTABJICHHOTO ¥ OCTY)KEHHOro 10 Temmeparypbl 45°C
arapa BHOcWIH | M1 rccnemyeMoro ¢uiabtpara u 0,2 Mt
18-yacoBoif OyIBOHHON KyJBTYpHl pedepeHc-ITaMmma
OaxTepuil m3yudaembix BuaoB. Conepikumoe mpoOupox
OBICTPO TIEPEMEIITMBAIN, YTOOBI HE TPOM3OILIO 3aCTHI-
BaHWS arapa, ¥ BHUIMBAIH B Ty K€ YaIIKy BTOPBIM CIIO-
em. [loce Toro, Kak arap MpUHEMAaI IUTOTHYIO KOHCH-
CTEHITHIO, TIOCEBBI CTaBUIIN B TepMmocTar npu 37°C.

KonTposem ciiyXuia WHIMKATOPHAS KyJbTypa
pedepenc-mtamma u3ydaembix OakrTepuid, 3acesiHHas
METOJIOM arapoBBIX CJIOEB ¢ | MJI CTEPHIIBHOTO MsICO-
MIENITOHHOTO OyJIbOHA.

Vu€T pe3ynbpTaToB MpoBOAMIN dYepe3 12-18 wacos
nHKyOupoBanus mpu temrneparype 37°C. IlpucyrcTrue
Oakteprogara onpenersUT MO HAIMYHIO HPO3padHbIX
IISITEH, XOPOIIO BHUMBIX Ha MAaTOBOM (poHE TTyOHHHO-
ro pocta 6akrepuii (cM. puc. 1, 2).

Puc. 1. HeraruBHbIle KOJIOHUH BBIJIEJIEHHOIO OaKTe-
puodara (MeTo 1 arapoBbIX CJIOCB)

B ciryuae 10J10KHATEIIEHOTO Pe3yJIbTaTa HEraTHBHBIC
KOJIOHHM HIIH YYACTOK ITH3KCA TEPECeBAH C TOMOIIBIO
6GaKTepUOIOTHUECKOHN TIETIIA B MSICOTIETITOHHBIH OYIIHOH C
HHJIUKATOPHOM KyIbTypoit. JIJist 3TOTO B JiBe MPOOHPKH ¢
4,5 M1 MSICOTIETITOHHOTO OyJIbOHA JTOOABIISITH CTEPHILHOM
nuneTko# 0,2 Mt 18-9acoBoit OyJILOHHON HHIUKATOPHOM

Puc. 2. 3ona nm3uca Ha (one pocrta GakTepHaIbLHON KyJIb-

TypHI (spot-TecT)

KyJIbTYPBI, B OZIHY W3 KOTOPBIX MEPECEBAIN HEraTHBHYIO
KOJIOHHIO, BTOpasi TpoOMpKa CITyKHIa KOHTPOJIEM.
[ToceBbr mHKYOHpoBamu mpu Temmeparype 37°C B
TedeHue 4-6 gacoB wim 11-12 WacoB mpW KOMHATHOU
Temieparype. OIpeaesiolAM MOMEHTOM  SBIBUIOCH
MIPOCBETICHHE OYJIhOHA B OIBITHOM MPOOHpPKE W BBIpa-
JKEHHOT'O TTIOMYTHEHUS Cpefibl B KOHTpoJIe (CM. puc. 3, 4).

Puc. 3. OnsiTHBIE IPOOHPKA
JI0 MHKYOMpOBaHMS

——
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Puc. 4. OmprTHBIC TPOOHPKH TTOCTE 6 YaCOB HHKY-
6uposanus npu temneparype 37°C
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[Tociie 3TOro ¢ LENBI0 MHAKTHBALMKU MHUKPOQIIOPHI
COJICP)KIMOE OTIBITHOW MPOOMPKH 00pabaThIBaIM XJIOPO-
¢dopmom (1:10) B reyerne 30 mun. [loayueHHBIN haronu-
3aT MCTOJIK30BAIH JIUISI TIPOBEJICHHS TTACCHPOBaHUSI (ara.

[ToBbiieHne TMTHYECKON aKTUBHOCTH (DAaroB IMpo-
BOJIMJIM IIACCUBUPOBAHUEM HA MHJIMKATOPHBIX KyJIBTypax
¢ MEePHOIMYECKHAM IIEPECEBOM THUIHYHBIX JUIS JTAHHOTO
U30JI51Ta HETaTUBHBIX KOJIOHHUI.

ITo sToli MeToJMKe BBIIEICHHBIC KIOHBI (hara mac-
cupoBasid 7-10 pa3 10 HOJIydeHHUs IOy U (Haros ¢
OJTHOPOJTHBIMU HETaTHBHBIME KOJOHUSIMH.

B pesynbrare mpoBeleHHBIX HCCIIEIOBAHHI BBIIE-
jgeHo 2 w3ossita  OakrepuodaroB  Oakrepuil  Buia
E.faecalis, 1 w3omat 6aktepuodara Gakrepuii Buna E.coli,
1 m3omar Oaxtepmodara Oakrepwii Buma L. monocyto-
genes.

Hccneoosanue 6axmepuohazoé no noxazameisim
XUMUYECKOU U MUKPOOUOTIOZUYECKOLl De3onacHocmu

W3 moaydeHHoro ooneMa (harosum3aTtoB OTOHpaIU
mpoly Kaxaoro ¢ara 1mo 5 Mir st olpesiesieHUs] YHCTO-
Thl (PU3HYCCKUX CBOMCTB, TUTpa (ara 110 OTHOIICHUIO K
3TaJIOHHOU KYyJIbTYypE.

Jliist ompejieNieHusl BHENIHETO BHJA, I[BETA, HAH-
YUl XJIOMbEB, IIEHOK, MEXaHUYECKUX TpPUMecel Kak-
Jblid uiakoH ¢ daroM MOpoCMATPUBAIN BU3YalIbHO B
mpoxojisiieM cBete. VHauKaTtopHbie (ard He cojepika-
M TOCTOPOHHHX IpuUMecel, Qaroiam3arsl ObUIM IPO-

3padHBIMH, CBETJIO-KEIITOTO IIBETA.

Jlns mpoBepKHW Ha KOHTAMUHAIIMIO KaKIBIi dar B
koimaectBe 0,2 MJI BBICEBAJIM B MPOOHPKH C S5 MIJI M BO
(utakonbl ¢ 50 MJI MSICONENITOHHOTO OyJIbOHA, CO CpeIo
Kurra-Tapommm, Cabypo. ITocersr npoBoamim B 2 mpo-
Oupku u 2 QuiakoHa ¢ KaxJ0H cpejoi U3 Kaxioro oo-
pasna. [IpoOupku ¢ 3acesHHO# cpenoit Cabypo KyIbTH-
BupoBaimuch npu 20-24°C. IToceBBl Ha JIPYrux cpeaax
KyapTUBHpOBaM npu temmeparype 37°C. Uepes nBoe
CYTOK U3 XHJKHX CPeJl MaTepHall IepeceBal Ha MICO-
NENTOHHBIA arap, B MSCONENTOHHBIN OyJIBOH, cpemy
Kwutra-Taponnu, mo 18e mpoOHPKH U BO (DITAKOHBI C Msi-
comnenToHHbIM OynboHOM, co cpenoit Kurra-Taporu.
[TepBruHBIE TIOCEBBI BBIACPKHBAIN B TepmoctaTe 10
CYTOK, a BTOpH4HBIe — 8 cyTok. Ha muraTenbHBIX cpe-
JlaX C MOCEBaMH POCT OaKTepHaTbHOW M TPHOHONW MHUK-
Ppo(ITOpBI OTCYTCTBOBAL.

JIuThueckyro  aKTHBHOCTh  M3ydaeMbIX  Oakre-
puodaros orpezessiiii MeTojamMu Ariesibmana (MeTol
CepHMHBIX pa3Be/ICHUH B KHUIKUX IHUTATEIbHBIX CpeIax)
n I'panma (MeTon arapoBBIX CJIOEB HA IUIOTHBIX INHTa-
TEJIBHBIX CpPeIax).

JInTiueckast akTHBHOCTH (aros coctassiza ot 107
o 10’0 MeToy ArmmeibMaHa U oT 4 X 108 o 2 X 10"
o mMeToxy I parma (cm. Tabm. 1).

Bce u3onsatel Oakteprodaros o0ragany THTHYECKON
AKTHBHOCTBIO, JTOCTaTOYHOM JUI MCIIOJIB30BAHHUS HX B
KadecTBe OMOJIOTHYECKHX IIPErapaToB.

Tabimna 1 — JIuTryeckasi aK THBHOCTb M3yUdaeMbIXx Oakrepruodaron

Jlutmyeckasi akTHBHOCTh
Bakrepnodarn 110 METOAy AlIebMaHa o metoxny I'panua
(cTenieHb pa3BeICHHS) (KOTIYeCcTBO KOPITYCKYJ B 1 M)
EF -2 10” 7x 10’
EF -8 10” 3x 10’
EC-3 107 2x10"
LM -7 10° 4x10°

Paspabomra ¢pazoeozo koxkmeiina u coomHowenus
KOMNOHEHIMOE CReyuanu3uposanio20 npooykmd.

JIist KOHCTpyHpoBaHMST OHOIperapara mpeiokeHa
cXeMa COBMECTHOTO TIPHMEHEHHsSI M3y4YeHHbIX (aros. He-
00XOJTIMBIM yCJIOBHEM HCHOJIB30BaHUS cMecH (aroB siB-
JISIETCSI OTCYTCTBHE aHTarOHUCTHYECKOro Addekra 1nmpu ux
B3aUMOJCHCTBUMU.

[Ipn uccaenoBaHUY TNTHYIECKONW aKTHBHOCTH OaKTe-
prodaroB U UX cMeCH B paBHOM 00BEMeE 10 MeTolaM AT-
nempbMaHa W ['panma BBISIBUIIM aKTHBHOCTH CMECH UETHI-
pex GakreprodaroB (cooTHomenne 1:1) Ha ypoBHe He
HI)KE aKTHBHOCTH WCXOIHBIX MOHO(AroB — 3x10° (cm.
Tadur. 2).

Ta6mmma 2 — JInTndeckast akTHBHOCTh H3yJaeMBIX 0akTeprHo(aroB M UX CMeCH

JIuTrueckast akTHBHOCTH
Bakrepuodaru o0 MeTO/1y ATmenbMaHa o Metoay I'panua
(cTeneHpb pa3BeIeHUS]) (KOJIMYeCcTBO KOPITYCKYJI B 1 M)
EF —2 107 8x10°
EF — 8 107 3x10°
EC-3 107 1x10"°
LM -7 10° 3x 10°
Cwmecs daros (1:1) 107 3x10°

Takum 00pa3oM, yCTaHOBIIEHO, YTO CKOHCTPYHPO-
BaHHBIA HAMU KOKTEHIIb, COCTOSIINN UX JIBYX IHTEPOKOK-
koBbix Oaktepuodaros EF — 2, EF — 8, oxHoro smepuxu-
o3Horo EC — 3, ognoro smcrepuosznoro LM — 7, mo mna-
paMeTpaM, HEOOXOAMMBIM Ui HCIONB30BAHMS B Kade-
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CTBE COCTABHBIX YacTel CICIHAIN3UPOBAHHOTO TIPOIYKTa
(BbICOKast JIMTHYECKasi aKTHBHOCTh, (DMKCHPOBAHHBIH
JMana3oH JIMTHYECKON aKTHBHOCTH) COOTBETCTBYET OT-
JieJIbHBIM MOHO(araMm. AHTaroHucTudeckui addekr npu
B3aHMOJEHCTBHU (DaroB OTCYTCTBYET.
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