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WNuctutyT Xumuu pacturensHbix BeuiectB AH PVY3

FOcymoBa ¥ 10., Pamazouos H.IIL, Cripos B.H., FOnpmamesa H.

SILENE TOMENTELLA ¥ CUMJIMTUJIAH AXKPATUB OJIMHTAH ®UTOSKIUCTEPOUIJIAP
VUFUHJUCUHUHT BUOJIOT MK ®AOJUIMTMHU YPTAHUIL

durosknucreponmnap: Tomerrectepor A (1), romentecrepon B (2), Butukoctepor E (3), 2-me30kcu-o-dKam-
30H (4), momumoguH B (5), 20-runpoxcmdkamson (6), naterpuctepor A (7), cuneneo3un D (8), 2,3,20,22-auaneTo-
HuA 20-runpokcmdkan3oH (9) Ba nuactepoH (10) map Silene tomentella nan axparunrad. PapMOKOIOTHK TaXprOa-
Jap IIyHA KYPCATOUKH, GUTOIKAUCTSPOUUIAPHUHT HIFUHINCH MabIyM THIOTTHKEMHUK TahCUPHU HAMOEH KIJIA/IH.
OUTOIKINCTEPOUTIAP TAbCUPUIA KOHIATH IIakap MUKIopH 17,6% ra kamairas.

Kanum cy3nap: durosxaucteponyiap, Silene tomentella, rumormukemMuk (paoyumik, MAaHHUHII, aJUTOKCAH

HOcymogra Y.1O., Pamazonos H.III., CeipoB B.H., FOngamesa H.

U3YUYEHUE BUOJIOTUYECKON AKTUBHOCTU CYMMBI ®UTOSIKIUCTEPOUJIOB,
BBIJAEJIEHHBIX 13 PACTEHUS SILENE TOMENTELLA

®urosknucteponasl: TomeHTecTepoH A (1), TomenTectepon B (2), sutukoctepoH E (3), 2-me30KkcH-0-9KIH30H
(4), momumonime B (5), 20-ruapokcmdkan3on (6), materpuctepod A (7), cuneneosun D (8), 2,3,20,22-muaneToHua
20-runpoxcndkam3oH (9) u mmactepos (10) BerneneHusle u3 Silene tomentella. TIpoBeneHHbIe (papMaKOIOTHICCKUE
SKCTIIEPUMEHTHI ITOKA3aJIH, YTO CyMMa (PUTOIKIAUCTEPOHIOB, IPHBOIUT K OMPENEICHHOMY THIIOTINKEMIYECKOMY (-
¢exry. [Ton neficTBreM GpUTOIKANCTEPOUIOB caxap KPOBU cHU3MICS Ha 17,6%.

Knroueswvie cnosa: hutodxaucreponnsl, Silene tomentella, THIIOTINKEeMIYeCKast aKTUBHOCTh, MAHHUHIJI, aJUIOK-
caH

Yusupova U.Yu., Ramazonov N.Sh., Syrov V.N., Yuldasheva N.

THE STUDY OF THE BIOLOGICAL ACTIVITY OF THE SUM OF PHYTOECDYSTEROIDS ISOLATED
FROM THE PLANT SILENE TOMENTELLA

Phytoecdysteroids tomentesterone A(1), tomentesterone B(2), viticosterone E(3), 2-deoxy-a-ecdysone(4), poly-
podine B(5), 20-hydroxyecdysone(6), integristerone A(7), sileneoside D(8), 2,3,20,22-diacetonide 20-hydroxyecdys-
one(9), and cyasterone(10) were isolated from Silene tomentella. The pharmacological experiments showed that the
SPE leads to a certain reliable hypoglycemic effect. Under the influence of phytoecdysteroids, blood sugar decreased
by 17.6%.

Key words: phytoecdysteroids, Silene tomentella, hypoglycemic activity, alloxan, manninil.

Introduction

Plants are used worldwide in medicine and agriculture. Novel drugs are develop through research of
plants [1]. Silene, a genus of Caryophyllaceae family, contains more than 700 species of annuals, biennials,
and perennials, which are mainly distributed in temperate zones of the Northern Hemisphere of Eurasia,
America, and Africa. Nowadays, more than 450 compounds have been isolated, mainly phytoecdysteroids
(PE). Caryophyllaceae revealed the largest number of ecdysteroid-containing species belonging to the
genera Silene [2]. The distribution of polypodine B, 20-hydroxyecdysone, integristerone A, rubrosterone,
subdecdysone C, 20-hydroxyecdysone 22-acetate, 2-deoxy-a-ecdysone, poststerone, sidisterone, tachis-
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terone, viticosterone in the aerial organs of the representatives of the Silene genus (Caryophyllaceae) was
investigated [3].

Phytoecdysteroids are currently considered as effective stimulants of protein synthesis in the body of
higher animals and humans, some of which are only slightly inferior to steroid drugs in their anabolic ef-
fects [4].

It has been found that ecdysteroids exhibit various types of biological activity. They have a tonic, an-
abolic, hypoglycemic, hepatoprotective, adaptogenic effects, increase appetite, and stimulate central ner-
vous system function (Slama and Lafont, 1995). Caryophyllaceae revealed the largest number of ecdys-
teroid-containing species belonging to the Silene genera [2]

Earlier, several ecdysteroids were isolated from the aerial part of S. fomentella: tomentesteroneA, to-
mentesterone B, integristerone A [5,6,7]. Considering the available data on the positive effect of PE on
carbohydrate metabolism [8], in the present work the possible hypoglycemic activities of the sum of phy-
toecdysteroids from S. tomentella were first analyzed. Besides, the chemical compound of butanol extract
was studied.

Materials and Methods

Plant material

Silene tomentella plant was collected in 2018 in the mountains of Kulzhuktau, Bukhara region of the
Republic of Uzbekistan during the growing season under the supervision of Dr. A.M. Nigmatullaev. An
authenticated voucher sample (Speech No. 1812) of this plant species is stored in a herbarium (Institute of
the Chemistry of Plants substances).

Experimental animals

This study was performed using male rats with body weight of 170-190 g. Rats were kept in one poly-
acrylic cage and all the rats were quarantined for 1 week before the experiments. All animals housed under
standard controlled conditions with temperature at 24 + 2°C, humidity of 50% + 5% and 12 h light/dark
cycle with free access to food (standard commercial rat chow) and water, and received care according to
European Convention for the Protection of Vertebrate Animals used for Experimental and Other Scientific
Purposes (Strasbourg, 1986).

Extraction and isolation

The dried and ground aerial part of S. fomentella (1.0 kg) was extracted four times with methanol
(MeOH) (4 x 6 L) at room temperature exhaustion (no considerable yield was further obtained), i.e. the
extraction was carried out four times, using 6 L of neat methanol each. The solvent was evaporated at 40°C
using a rotary vacuum evaporator (Heidolph Instruments GmbH & CO. KG, Germany). The extract was
concentrated and diluted with an equal volume of water. The aqueous portion was sequentially extracted
with chloroform and ethyl acetate. After evaporation of the solvents in vacuum, an ethyl acetate fraction
was obtained.

The ethyl acetate fraction was evaporated on a rotary evaporator. The residue was obtained as a thick
gummy mass (20 g). Ethyl acetate mass separation on individual components by chromatography on a silica
gel column (12: 1) eluted with chloroform-methanol systems (100: 1, 50: 1, 30: 1, 20: 1, 15:1,9: 1, 4: 1)
gave polypodine B(5) (18mg), 2,3,20,22-diacetonide 20-hydroxyecdysone(9) (8.8mg), and cyasterone(10)
(7.4mg).

Re-chromatography of a fraction representing a mixture of four ecdysteroids on a silica gel column
eluting with the chloroform-methanol system (20: 1, 15: 1, 10: 1, 9: 1, 4: 1) gave tomentesterone A(1)
(8mg) and tomentesterone B(2) (6.2mg), viticosterone E(3) (4.5mg), 2-deoxy-a-ecdysone (4) (6.5mg),
20-hydroxyecdysone (6) (20mg), integristerone A(7) (5.3mg), and sileneoside D(8) (7.1mg).

Results and discussion

Chemical composition of buthanol extracts

Investigation of S. tomentella plant allowed to isolate and identify its main ecdysteroids, such as tomen-
testerone A(1) (8mg), tomentesterone B(2) (6.2mg), viticosterone E(3) (4.5mg), 2-deoxy-a-ecdysone(4)
(6.5mg), 20-hydroxyecdysone(5) (20mg), integristerone A(6) (5.3mg), sileneoside D(7) (7.1mg) [5,6], cy-
asterone(8) (7.4mg), polypodine B(9) (18mg), and 2,3,20,22-diacetonide 20-hydroxyecdysone(10) (8.8mg)
[10]. The structures of phytoecdysteroids are shown below, i.e., their names (Figure 1).



. R1=R»2=R4=R;=H; R3=Rs=0H; Ry=0Ac; Rzg=0Bz

. R1=R3=R5=H: R2=R4=OH: RE,:OH: R7=OBZ

. R1=R2=R4=Rs=Rz=0H; R3=H; R;=0Ac

. R1=R2=R.¢=R5=H; R3=R5=R7=RS=OH

. R1=H: R2=R3=R4=R5=R5=R7=Rs=OH

. R1 =R4= H, R2=R3=R5=R5=R7=R8=OH

. R1=R>=R3;=R5=Rz=R7=R3=0H: Ry=H

. R-] =R4=H; R2=R5=R5=Ry=Rs=OH; R3=OG|C

0. Ry=H: Ry+Ry= C(CH3): R,=R;=Ry=OH: Rg+R;=C(CHz)

1-8, and 10 compounds

Fig. 1. Chemical structures of phytoecdysteroids isolated from S. tomentella.

The isolated individual compounds have been identified on the basis of the 'H, *C NMR and TLC, as
well as by comparison with reference compounds (see supplementary information). Table 1 provides the
physicochemical data for the individual substances and yield from S. tomentella. The NMR 'H and "“C
spectra were recorded by VN MRS-400 (Varian) NMR-spectrometer with an operating frequency of 400
MHz.

Physical and chemical properties of phytoecdysteroids isolated from S. tomentella fovle
Compound No. Compound name Composition M.P., °C. | Yield,% of plant’s mass
1 Tomentesterone A C,H, O, 139-140 0,0008
2 Tomentesterone B C,H,O, 145-147 0,00062
3 Viticosterone E C,H,0, 195-196 0,00045
4 2-Deoxy-a-ecdysone C,,H,,0; 234-235 0,00065
5 Polypodine B C,H,,0, 252-254 0,0018
6 20-Hydroxyecdysone C,H,0, 241-242 0,0020
7 Integristerone A C,H,,0, 246-248 0,00053
8 SilencosideD C,H,,0,, 240-242 0,00071
9 30313yod£3"§f£§§ﬁ?§e C,H,,0, 220-221 0.0088
10 Cyasterone C,H,,0, 162-163 0.0074

Biological activity

The ecdysteroid-containing preparation from S. tomentella was used in several biological experiments
where the hypoglycemic activity of investigated compounds was estimated. The experiments showed that
the SPE leads to a certain reliable hypoglycemic effect expressed in relation to the initial level in 3 hours af-
ter introduction (p<0.05). By this time, blood sugar decreased by 17.6% (initial - 5.1 £ 0.33, in 3 hours 4.2 +
0.20 mmol / L). In this case, manninil had a noticeably more pronounced effect (the hypoglycemic activity
was 26.9%, p <0.01). The average initial blood sugar level in this group was 5.2 £ 0.21, in 3 hours 3.8 £ 0.4
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mM / L. In intact rats, SPE from S. fomentella significantly reduced blood sugar level (in the control group
the blood sugar level did not change significantly). Manninil, however, had a more significant decrease in
blood sugar than the SPE on 3rd and 7th days (moreover, the differences were significant), then it begins
to have a weaker effect and on 14th and 2thl days, their effect did not differ significantly. The revealed
differences in the manifestation by the SPE and manninil of the hypoglycemic activity can be explained
by primarily increasing of tissue glucose consumption under the influence of phytoecdysteroids (Table 2).

Table 2
The effect of repeated administration of the SPE from S.tomentella
and manninil on blood sugar level in intact rats (M £+ m, n = 6)
Experiment The sugar content in the blood, mM/L

Conditions Initial level In 3 days In 7 days In 14 days In 21 days

Intact animals 4.9+0.22 (5.0£0.22)/ 0.2 (5.1£0.19)/4.1 (5.0+0.17)/0.2 4.9+0.21
(4.0£0.18)/ (3.8+0.17)/ (3.7+0.13)/ (3.6£0.13)/

SPE 4.9+0.28 -18.4% ** -22.5 * k¥ =24 5% ** -26.5% **
. (3.4+0.17)/ (3.1£0.10)/ (3.3£0.15)/ (3.9+0.22)/
Manninil 48028 -29.2% #1 -35.4 % w1 2313 % -18.8%

So, the introduction of SPE in 2.5 hours before the intraperitoneal administration of glucose signifi-
cantly impeded the increase in blood sugar. In this experiment, manninil also exerted a more pronounced
effect, however, the significant difference between the two experimental groups was only at the peak of the
hyperglycemic effect of glucose (30 minutes after its administration) (Table 3).

Table 3
The effect of the SPE from S.tomentella
and manninil on the blood sugar level under glucose load (M + m, n = 6)
Blood sugar level, mM/L
Experiment i i § §
conditions initial In 15 min 3] in 30 min 3] in 45 min S |in 60 min 5]
& & & &
G G G G
i) (i) i3 m
Control 5.1+0.22 6.9+0.24* +35.3 8.4+0.30* +64.7 6.8+£0.19%* +33.3 | 5.9+0.1*% | +15.7
SPE 5.1+0.19 | 6.1£0.24%** | +19.6 | 7.1£0.23*** | +39.2 | 5.9+0.20%** | +15.6 | 5.2+0.1** | +1.9
Glibenclamide 4.9+0.23 | 5.6£0.20%* | +14.3 | 6.4+0.21%**! | +3.6 5.540.18%* | +12.2 | 4.9£0.2%* 0

The hypoglycemic activity of the SPE from S. tomentella was also quite pronounced also in alloxan
hyperglycemia. At that, in the group of animals with the blood sugar level level of 8.0 mM/L the hypoglyce-
mic activity of the tested sum was less pronounced than in manninil, but in animals with blood sugar levels
up to 14 mM/L there were no reliable differences in hypoglycemic activity between both groups. In rats
of alloxan group with blood sugar level up to 20 mM/L after the introduction of the SPE there was even a
slight advantage over manninil in the hypoglycemic activity in 60 and 120 minutes after introduction, and
in 180 minutes this difference generally acquired a reliable character (Table 4).

In tables 1 and 3, the numerators show the true values of the indicated values, the denominator shows
the effect in% relative to the initial blood sugar level.

The SPE from S. tomentella having a certain hypoglycemic activity that is inferior to those of manninil
at a relatively low level of glycemia and short-term administration.



Table 4

The effect of the SPE from S.tomentella and manninil on blood sugar
in rats with alloxan hyperglycemia of varying degrees severity (M + m, n = 6)

Experiment The sugar content in the blood, mM/L

Conditions Initial level In 60min In 120min In 180min
Blood sugar in the range of 8§ mM/L

Control 7.9+0.19 (7.8+0.18)/-1.3 (7.7+0.16)/-2.5 (7.6+0.18)/-3.8

SPE 7.9+0.18 (6.8+0.22)/-13.9% ** (5.9+0.23)/-25.3% ** (5.2+0.18)/-34.2% **

Glibenclamide 8.1+0.15 (6.2+0.20)/-23.5% ** (5.1£0.19)/-37.1%,** 1 (4.5+0.19)/-44.5% ** 1
Blood sugar in the range of 14 mM/L

Control 12.34£0.56 12.3+£0.63 (12.1£0.42)/-1.6 (12.0+£0.17)/-2.4

SPE 12.240.31 | (10.2+0.53)/-16.4%* ** (9.2+0.39)/-24.6%* ** (8.7+0.38)/-28.7* **

Glibenclamide 12.1+0.53 | (10.1£0.42)/-16.5%* ** (9.0+0.37)/-25.6%* ** (8.6+0.42)/-28.9% **
Blood sugar in the range of 20 mM/L

Control 19.2+41.1 19.240.61 (19.0+0.64)/-1.1 (18.9+0.84)/-1.6

SPE 19.3+£0.75 | (16.3+0.70)/-15.6*,** (14.8+0.49)/-23.3% ** (13.6+0.67)/-29.5% **

Glibenclamide 19.5£0.92 | (17.2+£0.63)/-11.8* ** (16.3+0.73)/-16.4* ** (16.0+0.69)/-18.0* ** 1

Note. Here and in tables 2 and 3, one asterisk is reliable in relation to the initial level in each group, two are
in relation to the corresponding control, 1 is reliably between the two experimental groups (the confidence
level is accepted at p <0.05).

Conclusion

In summary, the phytoecdysteroids of S. fomentella growing in Uzbekistan were investigated.
Phytoecdysteroids cyasterone and 2,3,20,22-diacetonide 20-hydroxyecdysone were isolated for the first
time from the S. tomentella. Biological activity of the SPE isolated from S. tomentella was tested on rats for
hypoglycemic activity in compared to known drug Manninil. The SPE from S. tomentella makes possible
to manipulate hypoglycemic effect at a relatively low level of glycemia and short-term administration. In
prolonged administration and high blood sugar levels, when the effect of manninil weakens, the hypogly-
cemic effect of the SPE is more pronounced.
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AIIYPOBA JI., CACMAKOB C., AIIUPOB O., PAMA30OHOB H., ASUMOBA III.

CAIIOHUHBI PACTEHUA SAPONARIA OF FICINALIS
N UX TIPOTUBOMUKPOBHASI AKTUBHOCTD

lola.ashurova.1983@gmail.com

WHucTutyT XuMuK pacTuTenbHbIX Bemects AH PY3

Ashurova L., Sasmakov S., Ashirov O., Ramazonov N., Azimova Sh

SAPONARIA OFFICINALIS O’SIMLIGINING SAPONINLARI VA ULARNING MIKROBLARGA
QARSHI FAOLLIGI

Saponaria officinalis o’simligining yer ustki gismidan salsolozid C, D, E moddalari ajratib olinib, ular YuQX, 1Q
va UB usullari orqali o’rganildi. Shu bilan birgalikda Saponaria officinalis 0’simligi biologik faolligi ham aniqlandi.
Xloroformli ekstrakt bilan suvli ekstrakt solishtirilganda suvli ekstraktda saponinlarning mavjudligi va suvli ekstrakt
mikroblarga qarshi faollikni namoyon qilishi isbotlandi.

Kalit so’zlar: saponinlar, saponaria officinalis, bakteriya va zambrug’larga qarshi faollik.

Amryposa JI., Cacmaxos C., Ampos O., Pamazonos H., Azumosa I1I.
CAIIOHUHBI PACTEHUSA SAPONARIA OFFICINALIS U UX TIPOTUBOMUKPOBHA I AKTUBHOCTb

W3 HanzemHoOlN yactu pactenus Saponaria officinalis Ovinm BeigencHsl canconosunsl: C, /1 u E u unentuduim-
posansl ¢ nomortibsio TCX, UK u Y® metonamu. beiio onpeneneno 6nonornyeckast akTHBHOCT PacTeHUH Saponaria
officinalis. CpaBHEHHE BOIHOTO SKCTPAKTa C XJIOPOPOPMHBIM HKCTPAKTOM BBISIBHIIO PUCYTCTBHE CAIIOHWHOB B BOA-
HOM 9KCTPaKTe M BOAHBIN SKCTPAKT MPOSIBIISIET aHTUMUKPOOHYIO aKTHBHOCTD.

Kntouegvie cnosa: canonunsl, saponaria officinalis, anTndéakTepragbHas 1 IPOTHBOTPUOKOBAS AKTUBHOCTb.

Ashurova L., Sasmakov S., Ashirov O., Ramazonov N., Azimova Sh.
SAPONINS OF THE SAPONARIA OFFICINALIS PLANT AND THEIR ANTIMICROBIAL ACTIVITY

Salsolosides: C, D and E were isolated from the aerial part of the plant Saponaria officinalis and identified using
TLC, IR and UV methods. Also was determined the biological activity of the plant Saponaria officinalis. Comparison
of the aqueous extract with the chloroform extract revealed the presence of saponins in the aqueous extract and the
aqueous extract exhibits antimicrobial activity.

Keywords: saponins, saponaria officinalis, antibacterial and antifungal activity.

BBenenue. CoBpeMEeHHBIC HayUHBIC HCCIICIOBAHUS B 00JIACTH XMMHUU MPUPOJTHBIX BENIECTB U (hapMaKo-
JIOTHH BCe OOJIBIIIE aKIICHTUPYIOT BHUMAaHUE HA BBIJICIICHUE U XapaKTEPUCTHKE aKTUBHOTO JICHCTBYIOIIETO
Hayvalla B paCTUTENbHBIX dKCTpakTax [1].

CanoHuHbI — crienu(pUIecKuil KJIacC MUPOKO PACIPOCTPaHEHHBIX B PACTUTEIHLHOM MUPE BTOPHYHBIX
METa0OJIUTOB, MOJICKYJIbI KOTOPBIX COJIEPIKAT MIEHTA IUKIUYCCKUI TPUTSPIICHOUTHBIN WITH CTEPOUIHBIN ar-
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JINKOH, HA3BaHHBIW CAIOTCHUHOM, U OJIHY WK O0Jiee CaXxapHbBIX IENel, CBsI3aHHBIX (O-TITUKO3UTHOU CBSI3bI0
¢ ruApOPOOHBIM MONUIUKINYESCKUM SJPOM B Pa3HBIX MO3UIHAX. TPUTCPIICHOUHBIC CAIOHUHBI OTIHYa-
10TCS1 OOJBIIUM Pa3HOOOpa3ueM CTPYKTYP U JAEMOHCTPUPYIOT HIMPOKUH CIIEKTP OMOIOTHYECKUX U (ap-
MaKOJIOTHUECKUX aKTUBHOCTEH, TAKUX KaK TeMOJIMTUYECKAs, IMTOTOKCUYECKAsl, TPOTUBOBOCHAIUTEIbHAS,
AHTHUMHUKPOOHAs ¥ TUIIOJHIUAeMIUecKas [2, 3].

Pacrenue Saponaria officinalis (Caryophyllaceae) mmpoxo pactipoctpanéH B Lientpansaoit A3uu. Ha
TEPPUTOPHH Y30EKUCTaHe BcTpedaeTcs: 6 BUIOB JaHHOTO POa.

B HaponHoil MeAMIIMHE HACTOM, MPUTOTOBICHHBIN HA OCHOBE KOPHEH M JIMCTHEB 3TOTO PACTCHUS, HC-
OJIL3YETCS TIPU BOCIIAJICHHUH JISTKUX, YIIOPHOM Kalllie, aHTUHE, OPOHXUTAX, JTApUHTUTAX, HACMOPKE, XOJIe-
LUCTUTAX, BOISHKE, IOIarpe, 3amope, PeBMaTU3Me U pa3IMYHbIX KETYI0YHO KUIICUHBIX 3a00neBanusX [4].

ComitacHO JHTEpaTypHBIM JaHHBIM, Saponaria officinalis OTIVYaeTCs OT BCEX M3BECTHBIX CANlOHUH
COJICPIKAIIUX PACTEHUN CaMBIM BBICOKHM cojepxkaHueM canoHuHoB-20-35% wmaccel kopHs [5]. Kopuu
MBUTbHSIHKY JICKAPCTBEHHON COAEPIKAT YIIICBOBI, TPUTEPIICHOBBIE TIMKO3UbI (2,5-20%): carmoHapo3u,
caronaposuzipl A, D, canopyOuH u ap. B nHCTBsIX HaliieHBI ankajIouabl, aCKOpOMHOBAsI KUCIIOTA, (aBo-
HOUJBL: BUTEKCHUH, CallOHAPWH, CallOHapeTuH [6,7].

B nanHOI#1 ccnenoBarenbCcKoi paboTe Mbl U3y4wIn pacTenue Saponaria officinalis, TpoU3pacTaroIIero
B TamkeHTckol 001acTH, peciyonuku Y30ekucran. M3 Hag3zeMHol yactu pactenus Saponaria officinalis
ObUTH BBIICICHBI TPH TPUTEPIICHOBBIX camoHuHa, cancono3uasl: C, 1 u E. Canconosun E Obln BeIgCnCH
W3 3TOTO pacTeHus B nepBbie. [IpoBeaéH in vitro CKpUHHUHT HA aHTHOAKTEPHATIBHYIO M TPOTUBOTPUOKOBYIO
AKTUBHOCTD OTJICIIbHBIX 3KCTPAKTOB, MOJIYYCHHBIX U3 JIAHHOTO PACTEHUS.

Marepuaasnl. B pabore ucnosp30Baiu HaJI3eMHYIO 4acTh pacTeHus, Saponaria officinalis, koTopoe
obu10 cobpano B utosie 2019 roma B KOHycabanckom patione, T. TamikeHT, B pa3y MacCOBOTO IBETEHUSI.
LenpHoE pacTeHrEe MPOCYIINIIN 10 BO3AYIIHO-CYXOTO COCTOSTHHS, YIIAKOBBIBAIHM B OyMaKHbIC TAKETUKU U
XPaHWIH B TIPOXJIaTHOM, TCMHOM MECTE.

IMoaroroBKka pacTUTENBLHOIO IKCTPAKTA. | K BO3AYIIHO CcyXoro pacteHus S.officinalis sxkcTparu-
pOBaM 5 pa3 METaHOJIOM. DKCTPAKT KOHLEHTPUPOBAIHN M Pa30aBIsuIM POBHBIM 00bEMOM BoJbI. BomHyto
4acTh MOCJIEA0BATENFHO IKCTPArupoBain Xjaopopopmom (445mi) n H-0yranonom (120 mi) dpaxuun.

Pe3yabTaThl 1 X 00CYyKIEHHS.

Byranonbnyro Gpakiyro u3 S.officinalis ynapunm gocyxa, ¥ OJyYHIId CYMMY CallOHWHOB B KOJTMYECTBE
15 . Cyxoli 9KCTpaKT pa3aeuiii Ha KOJIOHKE C CHITMKaresieM, dII0MPYs CUCTEMaMH XJI0pOpOpM-METaHOI |
xJiopodopM-MeTanoi-posa (76:27:6, 35:15:3,35:15:1). [lonyueHHbIC WHAMBH Ty aTbHBIC KOMIIOHCHTHI MTPH-
Bezenbl B Tabnuie 1. Canconosuast C(1), [(2) u E(3) 6bun unenTuduimposans ¢ nomortpio TCX, UK n
YO criekTpodoTOMETprN B CPAaBHEHUH C 3aBEAOMO M3BECTHBIMU 00pa3uamu u3 pactenus Salsola micran-
thera, BeineneHHbIX AunaeB Y. u ap. corpynaukamu [8,9].

Tabmuna 1
DuU3UKO-XMMHUYECKHE CBOICTBA CATIOHMHOB, BbIeJIeHHbIX U3 Saponaria officinalis
HazBanue coequnenus DJIeMEHTHBIN COCTaB T.an.,Ce [a] 2 Breixon Ha B.c.c.%
Cainconosng C C,H, O, 210-215 +16,0 0,0009%
Cancomnosnn /] C,H, O, 224-228 +18,0 0.0008%
Cancono3un E C,H,,0,, 220-222 +19,0 0,0011%

HO  OH HO  OH



OH

0 HO  OH

3
Puc. 1. Crpyxrypusie popmynsr Canconozunos C, /] u E.

Onpeesienne aHTUMHUKPOOHOI AKTHBHOCTH.

TecT MUKPOOPTaHU3MBI: TPAMIIOJIOKUTENbHBIE OakTepuii — Staphylococcus aureus (ATCC 25923),
Bacillus subtilis (RKMUz -5); rpamotpuniarensibie — Escherichia coli (RKMUz - 221), Pseudomonas
aeruginosa (ATCC 27879), ycnoBHo-narorenubiii rpubd Candida albicans (RKMUz - 247) u npoxoxu
Pichia anomala (RKMUz ). llItammel RKMUZ nonyvenst u3 koyutekuun MacTuTyTa MUKpoduonorun AH
PVs.

HUcnone3oBancs MmoaudumpoBaHublii arap-nuddysnonnsii Meton [10-12]. Cycrniensuio 6akrepuaib-
HBIX KJICTOK MOATOTABIMBAINA M3 CyTOYHOU CYOKYJIBTYPbI COOTBETCTBYIOIETO mTamma, ¢ 1x10° koisoHuit
B M. CrepunbHbIid utatenbHbiil arap (LB Agar, Invitrogen, USA, 25 r arap/n nucct. Boja) HHOKYIHPO-
BajiM OakTepuanbHbiMK KieTkamu (200 i 6akrepuaiibHbix KieTok B 2 miut 0.9 % NaCl cycnensuu u 20
MJI Cpefla) W BBUIMBAIM B 4ainku IleTpu ais moaydenust TBepaoi dasel. Candida albicans (1x10° KOE/
MIT) ObUTa HHOKYIHpOBaHa B crepuibHblii Mueller-Hinton-agar B coorBerctBuu ¢ CLSI u DIN E 58940-3
Juist arap quck-nuddy3uonHbix MetooB [10-11]. 40 MK TeCTOBBIX MaTepHaJIOB (IKBUBAJCHTHO KOHII. 2
MT/ITUCK DKCTPAKTa B COOTBETCTBYIOIIUX PACTBOPHUTEINAX ) HAHOCWIIM HA CTEPUIIbHBIE OyMaXKHbIe TUCKH (6
MM nuamerp, Whatman No.1). AMnuwnius, nedrpuakcon u ¢uykonaszon (Himedia Laboratories Pvt.
Limited) ObuIM MCTIONB30BaHbI KaK MOJOKUTEIBHBIH KOHTPOJIb, @ PACTBOPUTENN - KaK OTPHILATEIBHBIMH.
PacTBopuTenu ucnapsuii B TIOTOKE BO3/AyXa NMPH KOMHATHOM Temneparype. Jucku ObLIM JEemOHUPOBaHBI
Ha TMOBEPXHOCTH MHOKYJIMPOBAHHBIX arapoBbIX YallleK. 3aTeM YalllKd BBIICPKHUBAIH 2 9 B XOJIOAUIbHUKE
(+4°C) nnst npennddysnu BemiecTs B arape. Yamku ¢ 6akrepusimu nHKyOupoBanu npu 37 °C 24 4, a ¢ rpu-

Tabmnuna 2
AHTUMHKPOOHAS AKTUBHOCTH IKCTPAKTOB Saponaria officinalis
Juamerp 30HbI HHrHOMpoBaHus (mm, = SD, P<0.05)
O0pa3susl I'pam-nio3uTHBHBIE OaKTEpPUU I'pam-HeraTuBHbIE OaKTEpHN I'pud Hpoxoxu
B. subtilis S. aureus E. coli P aeruginosa | C. albicans | P. anomala
S.officinalis 12.04£0.10 | 13.0840.12 | 18.08+0.12 | 14.12+0.13 NA NA
(H,0 skcrpaxT)
S-officinalis 7.04+0.10 6.08+0.12 6.08+0.12 7.12+0.13 NA NA
(CHCI, skctpakT)
Ampicillin 28.04+0.10 | 27.08+0.12 NT NT NT NT
(10 pg/disc)
Ceftriaxone NT NT 26.08+0.12 | 28.12+0.13 NT NT
(30 pg/disc)
Flucanazole
+

(25 ug/disc) NT NT NT NT 30.04+0.10 NT

*NA — ne aktuBHbIi; NT — He TecTupoBan
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Oamu 48 1 ipu 26 °C. 30Ha HHrHOMpOBaHUs (BKIIIOUAs TUAMETP JTUCKA) ObLIa M3MEPEHA U 3aPETUCTPUPOBA-
Ha [ocJie BpeMeH uHKyOaruu. CpeiHre 3HaYCHHUSI HHTUOUPOBaHUS ObLITM BRIYUCIICHBI ITOCIE 3-X KPaTHOTO
MIOBTOPEHUSL.

OKcTpakTel Saponaria officinalis mOABEpTraaIy CKpUHUHTY Ha UX aHTHOAKTEPUATIBHYIO U IPOTUBOTPHO-
KOBYIO aKTHBHOCTh C UCIOJIB30BaHUEM MOIUPUIIMPOBAaHHOTO MeTona arap-nuddys3uu [10]. Pesynsrars
MIPUBEJICHBI B TA0IHIIE 2.

BuiBoa. Pesynbrarhl ucClieOBaHUWI TOKa3alid, YTO HMCCICIOBAaHHBIC O0Opa3Ibl MHTHOUPYIOT POCT
TOJILKO TPAMITOJIOKUTEIIBHBIX M TPaMOTPHIIATEIBHBIX TECT MTaMMOB Oakrepuid. [Ipu 3ToM HauOOIBIIYIO
aHTHOAKTEPUATbHYI0 aKTUBHOCTH MPOSBISICT BOJHBIN 3KCTPAaKT B oTHOMECHUU Bacillus subtilis (12 Mm),
Staphylococcus aureus (13 mm), Escherichia coli (18 mm) u Pseudomonas aeruginosa (14 mm) (Taoun.
2). BeIsiBIIeHHas! aKTUBHOCTh JIAHHOTO 00pasiia 1o CPaBHEHUIO C MEHEE aKTHBHBIM XJIOPO(GOPMHBIM 3KC-
TPaAKTOM M3 HaJ[3€MHBIX YaCTeH pACTCHUS MOXKET ObITh O0YCIIOBJICHA HAJIMYUEM U BHICOKAM COZCPKAHUEM
CarlOHMHOB B BOAHOM DKCTPAKTE.
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IMEPUTOHEAJI MAKPO®ATJIAP IINTASMAJIEMMACHUIAT Y XAXMTI'A BOFJIMK AHUOH
KAHAJIMTA AHMOH TOKHU BJIOKATOPJIAPUHWHI TABCUPHU

[epuronean Makpodariapuiard OCMOTHK IIUIIHUII JKapaiHua (aouiailyByd MakKpOCKOIIMK TOK (JIOPETHH, Ta-
Mokcuden Ba DCPIB kabu xaxmra OOFIHK aHHOH KaHAJH OJIOKaTOpIapu TabCHPHIa MHTHONPIAHUIIN KYpCaTHITaH.
Kanum cy3znap: xaxxmra O0FIIMK aHHOH KaHAIW, TIEpUTOHean Makpodariap, ¢propetuH, Tamokcupern, DCPIB

Hudepona, H.A. Paxmarynmaes N.K., Mepsnsk I1.I., Cabupos P.3..

JIEMCTBUE BJIOKATOPOB AHMOHHOI'O TOKA HA AKTUBHOCTH OFbEM-3ABUCHUMOT'O
AHMOHHOI'O KAHAJIA B IINTASMAJIEMME ITEPUTOHEAJIBHBIX MAKPO®AT' OB MbIIIN

[TokazaHo, YTO MaKPOCKOITMYECKUI aHMOHHBIN TOK, aKTUBUPYEMBbIi B IIEPUTOHEATBHBIX MaKpo(arax MbIIIH IPU
X OCMOTHYECKOM HaOyXaHUH, MOAABISACTCS TAKUMH OloKatopamMu 00beM-3aBUCHMOTO aHHOHHOTO KaHaja, Kak (io-
petuH, Tamokcuden u DCPIB.

Kniouesvie cnosa: 00beM-3aBUCUMbII aHHOHHBIN KaHAJ HAPY)KHOTO BBINPSIMIICHHSI, TIEPUTOHEaIbHbIE Makpo(a-
ru, prnopetun, ramokcuden, DCPIB

Tsiferova N.A., Rakhmatullaev [.K., Merzlyak P.G., Sabirov R.Z.

EFFECT OF ANION CHANNELS BLOCKERS ON THE VOLUME-SENSITIVE OUTWARDLY
RECTIFYING ANION CHANNEL ACTIVITY IN MOUSE PERITONEAL MACROPHAGES
PLASMALEMMA

It was shown that the macroscopic currents activated in mouse peritoneal macrophages was inhibited by anion
channel blockers, such as phloretin, tamoxifen and DCPIB.

Key words: volume-sensitive outwardly rectifying anion channel, peritoneal macrophages, phloretin, tamoxifen,
DCPIB

Maxpodaru — MOHOHYKII€apHbIe (paronrThl, IIMPOKO PACTIPOCTPaHEHHBIE IO BCEMY OpTaHu3MYy, 00ia-
JTAIOT CITIOCOOHOCTHIO K aKTHBHOMY 3aXBaTy YY)KEPOIHBIX MJIM TOKCUYHBIX JUIA OpraHW3Ma 4yacTuil. Pomb
Makpo(haroB B IMMYHHUTETE HCKIIOYHTEIHFHO Ba)XKHA — OHHM 00ECIeUMBaIOT (haroIuTo3, mepepaboTKy H
MIpe/ICTaBIeHNE aHTUTeHa T-KJIeTkaM, IPOIyIUPYIOT aKTHBHBIE (POPMBI KUCIIOPO/a, & TAKXKE IPOU3BOTHBIC
apaxmuI0HOBOM KMCIOTHI (TIPOCTArIaHANHBI ), IUTOKWHBI H KOMITOHEHTHI CHCTEMBI KOMIIIeMeHTa. M3BecTHO,
YTO B TPOIECCE PETYISAIUHN KIETOYHOTO 00beMa MpH TMIIOOCMOTHYECKOM CTPEecCe TUMOIUTOB, KOTOPHIE
OTHOCSITCS K CHCTEME TIPHOOPETEeHHOTO MMMYHHUTETA, TAK)KEe M3BECTHOTO KaK CTIe(UIECKUIl UMMYHHTET,
OITHUM M3 KITIOUEBBIX COOBITHH SBIISETCS aKTHUBAIUsA 00beM-3aBHCHUMOTo aHuoHHOTO KaHama (O3AK) (1).
CaoiicTBa 1 (hyHKIIMH 00bEM-aKTHBHUPYEMOTO aHHOHHOTO TPAHCIIOPTa B KJIETKaX, YIaCTBYIOIINX B ITPOIIeC-
caxX BPOXJIEHHOTO UMMYHHUTETA B HACTOSIIIEE BPeMsI TPAKTHUECKH HE H3YUIEHBI.

OpHYM 13 TITaBHBIX BOIIPOCOB MIPH HCCIIEI0OBAHNH STOTO KaHala B Makpo(darax sBIsSeTCsl yCTaHOBIEHHE
ero (pyHKITMOHAIBHON POJiH B CHeNH(PUUECKNX KIETOYHBIX (PYHKIUAX, TAaKUX, Kak aronutapHast akTHB-
HOCTbH ¥ TPOU3BOJICTBO AKTHBHBIX (JOPM KHCIOpOoa. MOKHO TIPEIONI0KNTE, UTO BEMIECTBA, KaK-TH00 BIIH-
srorre Ha O3AK, cmocoOHBI peacTaTh KaHAuIaTaMu Ha POJTb IMMYHOMOTY/IITOPOB HOBOTO TTOKOJICHHUS,
JEHCTBYIOMMX KaK Ha YPOBHE JTUMQOIUTOB (TIPHOOPETEHHBI MMMYHHUTET), TaK M Ha YPOBHE (ParoIuToB
(BpO’KIEHHBIIT UMMYHHUTET), @ CaM KaHaJI, SKCIPEeCCHPYEeMbIii B IMMYHHBIX KJIETKaX, MOXKET SIBUTHCS TIep-
CIIEKTUBHON MUIIIEHBIO JUIA UX JEHCTBU.
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B namem uccienoBaHuM IEpUTOHEANbHBIE Makpo(daru moayyany u3 6ecnopoaHbIX Mbliiel (macca 15-
20 1, Bo3pact 1,5-2 mecsna) cortacHo (2). st mpoBeneHHst AIEKTPOPHU3HOIOTHUECKUX IKCTIEPUMEHTOB
BbIJIeJIEHHBIE MaKpodaru HHKyOUpOBaJIHCh Ha JIbIY U HCIONb30BAIUCH B TEYCHUE 3-5 4acoB.

CrannapThblii pactBop Punrepa comepsxan (MM): 135 NaCl, 5 KCI, 2 CaCl,, 1 MgCl,, 11 HEPES, 5
rmoko3bl (290 mOcwm/kr H O, pH-7,4 nosenennsiii NaOH). Iunerounslii pactBop comepxkan (MM): 125
CsCl, 2 CaCl,, 1 MgCl,, 3 Na ATP, 5 HEPES, 10 EGTA, 50 mannutona (pCa 7,65, 320 mOcm/kr H,O, pH-
7,4 noBenennsiit CsOH). Hamu ObL10 MiccneoBaHo AeHCTBHE TPEX MHTHOMTOPOB aHMOHHOTO TOKa — (JIo-
peruna (50 MxM), ramokcudena (10 mM) u DCPIB (3 MxM). PazBenenue uCXOIHBIX PACTBOPOB HHTUOH-
topoB B IMCO mnpoBoiniIM HEMOCPEICTBEHHO Mepes SKCIEPUMEHTOM, KoHeuHas: KoHueHTpaus JIMCO
He npesbimana 0,1 %. Bce peakTuBbl UMeNU KBATUPHUKALUIO «X.4.» WIH «4.1.a.». [Ipu mpuroroBaeHnn
pPacTBOPOB MCTOJIb30BaAIACH OMIUCTUITMPOBAHHAS BOAA.

[Tpu nzyyennu aercTBus hapMaKoIOrHUECKUX BEIIECTB Ha 00beM-3aBUCHUMBIN aHHOHHBIH KaHat O3AK
MBI UCIIOJIB30BAIIA METOJI MUKPOJIOKAIBHOTO OTBEIeH s TOKOB (patch-clamp) B koHpurypanuu whole-cell.
[MuneTky rOTOBHIIMCH W3 OOPOCHIIMKATHBIX CTEKJISTHHBIX KanmuuIsipoB Ha MUKpoky3Huie PP-830 (Narishige,
Snonwus). J{ns sSxciepuMeHTOB MCIIOIB30BAINCH TTUIIETKH, COMPOTHBICHNE KOTOPHIX TP 3aIIOTHEHUH TTH-
METOYHBIM pacTBOpoM cocTasisiio ~2 MIL. ConpoTtuBnenue noctyna He npesbimano 4 MIL, u 6bu10 ckoM-
neHcupoBano Ha 80%, eMKOCTHBIE OTOPOCHI TaKKe KOMIIEHCHPOBAIUCH. Perucrpanns MeMOpaHHBIX TOKOB
1 ux 00paboTKa MPOBOAMINCE NpH oMoy mTY-kinamn cuctemsl EPC-9 (Heka-Electronics, Lambrehct/
Pfalz, I'epmannst) u makeroB nporpamm Pulse u PulseFit (Heka-Electronics). HenpepsiBHast 3amuch Toka
MPOM3BOAMIACH C TIOMOIIBIO aHaioro-mudposoro npeodpazosarenst GO!Link u mporpammer Logger Lite
1.3.2 (Vernier Software & Technology, CIIIA). Bce skcniepuMeHTBI IPOBOAMINCH TIPH KOMHATHOW TEMITe-
patype 23-25 °C.

Panee namu 6611 3apeructpuposan O3AK B nepuToHeanbHBIX Makpodarax MbIIIN, Mbl TOAPOOHO OTIH-
caim ero Ono(usnvecKkue CBONCTBA U CENEKTUBHOCTS (3, 4). bpl1o mokazaHo, 4To MIOTHOCTh 00BEM-3aBHU-
cumoro Toka npu +100 MB cocraBuna oxono 800 nA/nd, Tok 001axan BeIpaKeHHBIM HAPYKHBIM BBITTPSIM-
JICHWEM, ¥ MHAKTHBUPOBAJICS MIPU BBICOKUX JETOSPU3YIONNX MoTeHnranax (3), kaHal AeMOHCTPUPOBAI
AQHHMOH-CEJICKTUBHBIC CBOWCTBA M OBUI MPOHUIIAEM I MOHOB rimyTamara (4). nst ycranosnenus: gpapma-
KOJIOTMYECKOW MICHTUYHOCTH KaHajla HaMU OBLIO MCCIEAOBAHO JACHCTBHE OJIOKaTOPOB aHWOHHOTO TOKA
pa3HO# CTENeHn CeHUPUIHOCTH.

DKCIEPUMEHTBI TPOBOAMIH CIIETYIOIIMM 00pa3oM: MOCIie MOTHOHM aKTHBAMH 00bEeM-3aBUCUMOTO aHH-
OHHOTO KaHaja MoAaBajHd TECTOBbIC MMITYJILCHI B KOHTPOJBHBIX YCIOBHSIX M, MyTeM Nepdy3un, 3aMeHs-
JIU CTaHJApTHBIM OMBIBAIOLINM pacTBOp PuHrepa Ha aHanoruuHslid pactBop, coaepxkamuii 3 mxM DCPIB
(puc. 1A). 13 pucynka 1A BugHO, yTO mocie Havana anmiukanun DCPIB Habmonanock nocreneHHoe mo-
JaBJICHHE TOKOBOTO OTBETA JI0 YPOBHSI, IPEALICCTBYIONICTO Haualy akKTUBAllMU 00beM-3aBUCHMOTO aHUOH-
HOTO KaHaJja — MoJIHoe nojasieHue. [locne BpIxo/1a TOKa Ha MJIaTo, BHOBb I0/1aBal TECTOBBIE UMITYILCHI,
TOKOBBIC OTBETHI Ha KOTOpbIE MpejcTaBicHbl Ha pucyHke 1b. [Ipu atoMm minotHOCTh ToKa mpu +100 MB B
koHTposie coctapisuia 783+70 nA/nd (n=20) (puc. 2A), Toraa Kak Mocie 3aMeHbl OMBIBAIOLIETO pacTBOpa
IUIOTHOCTh TOKa COCTaBIsUia ToJbko 137462 nA/n®d (n=5) (puc. 2A). briokupoBaHue TOKa POUCXOIUIO
HE3aBUCHMO OT MOTCHIIMAA, HHTHOUPOBAINCH KaK BBIXOSIINHI, TaK ¥ BXOJSIINI TOKH.

AHaNoru4HbIe YKCIIEPUMEHTHI OBUTM MPOBEACHBI U U1 HHTUOWTOPa aHMOHHOTO TOKa TaMOKcH(eHa.
Mgl HCIIONB30BaN KOHEYHYIO KOHIEHTpamuio BemectBa 10 MxM. TlomyueHnble qanHbie I OJ0KaTopa
TaMOKcH{(eHa nokasbiBatoT dpdexkrnBHoe nHrnoupoBanne O3AK ¢ miorHocThio Toka mpu +100 MB pas-
Hoii 49+8 mA/n® (n=5) (puc. 2). U3 pucynka 2b BuaHO, 4T0 OJIOKMPOBAHHE MPOUCXOAMIIO HE3ABHCUMO OT
MOTEHIHANA.

Taxoke Ha pUCyHKe 2 TIPEICTaBICHO MHIMOUPOBaHKHE 00BEM-3aBUCHMOTO aHHOHHOTO TOKa (DIIOPETHHOM
B koHLeHTpamu 50 MkM. KnHeTnka mHruOMpoBaHust Obliia Takas e, Kak H U IPeIbIAYIINX OJIOKaToOpoB,
U MI0THOCTH ToKa nipu +100 MB coctaBuina 128+19 nA/n®d (n=5), 3¢ dexT ObUT MoTeHIMAT-HE3aBUCHMBIM.

®OnopeTHH U TaAMOKCU(EH SIBISIOTCSI OTHOCHTENBHO cenekTUBHbIME Oiokaropamu O3AK. Tak, ¢iope-
TUH — ()JIABOHOM]I, U3BECTCH KaK MHTMOMTOP HATPUI-HE3aBUCUMOTO TpaHCIIopTepa NItOKO03HI (5), obnagaer
AQHTUOKCHUAAHTHOH aKTHBHOCTBIO (6); OH HE JACHWCTBYET HA MaKCH-aHUOHHBINA KaHal U KalbLUU-aKTHBHPY-
eMbIil aHMOHHBIN KaHaJ, HO B KOHLEHTpaIMsX, npesblmatomux 300 MkM, MOKeT 3HaUUTEIbHO yTrHETaTh
uAM® 3aBucumsrii Cl™ kanan CFTR (7, 8). [lony4ueHHble HaMu JaHHBIE [T IEPUTOHEATBHBIX MaKpo(daros
COOTBETCTBYIOT paHee OMHCAaHHBIM B JIUTEparype, AJsi HeWpoHOB W acTpouuToB (7). Tamokcuden — an-
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THUACTPOTEH, IPUMEHSIETCS B JICUCHUU paKka MOJIOYHOM jkene3bl. M3BecTHO, 4TO TaMOKCH(EH HHTHOUpYeT
MOTEHIMANI-3aBUCUMBI HATPUEBBIN TOK M HEKOTOpBIE KaJIMEBble KaHAJBI B aCTPOLIUTAX, HO MPH ITOM aK-
tuBupyet KCal.l — kanpiuii-akTHBHpYEMBbIi KaJIEBbIM KaHaN B INIQAKOMBIIIEYHBIX KieTkax (7). Bmecte ¢
TeM, HHTHOMpOBaHNE 00bEM-3aBUCHMOTO MaKPOCKOITUYECKOTO TOKa TAMOKCU()EHOM MTPOUCXOUT B pa3HON
CTETICHH B 3aBUCHMOCTH OT THIIA KJIETOK, HarpuMep B HeripoHax L{HC, TamokcudeHn He nMeeT HUKaKoro
a¢dekra, Toraa Kak B acTpoIruTax Tok omokupyercs Ha 90% (9). Tem He MeHee, TOyYCHHbBIC HAMHU JIAHHBIC
JUIsl IEPUTOHEANBHBIX MaKpo(aroB COMNACYIOTCS € TUTEPATYPHBIMU JIJIsl SHIOTEIMAIBHBIX KJIETOK YeloBe-
ka (10), knetok ageHokapuuHOMBI YenoBeka HeLa n menanombr M KMJT (11).

Haub6omnee cenexruBabiM nHTHONTOpOM O3AK Ha ceropusiauii aeHs siBisietcss DCPIB. M3BecTHO, uTo
JaHHBIA UHTUOUTOP HE BIUSAET Ha OOJBITMHCTBO aHMOHHBIX KaHAJIOB, OTCHIIMA-3aBICUMBbIC HATPUEBBIC,
KaJlueBbIC U KanbIlueBble KaHausl (7, 12). [Ipu 3Tom HenaBHue uccaenoBanus mokasanu, uro DCPIB nesa-
Bucumo ot O3AK crnocoOeH nmogaBisiTh KOMILIEKCHI AbIXaTeIbHOW Lenu MUTOXOHApui (13), nHrndupyer
BBIOpOC ITyTamara 4epe3 KOHHEKCHHOBBIE Moaynopsl Cx43 u crnenu(uyHoro riMaisHOro TpaHCIopTepa
mrytamara GLT-1 (14), Taxoke 6J0KUpyeT TPOBOIAUMOCTh KaJIMEBBIX KAHAIOB BHYTPEHHETO BBIPSIMIICHUS
(15), u Bnusier Ha mpotoHHyto oMy (H/K"™-ATda3za) (16). [Tpu Bcem npu Tom DCPIB nonasnser O3AK
BHE 3aBUCHMOCTH OT THIMa KJIETOK M MPU HU3KUX KOHIEHTpauusx. [IpencraBieHHble HAMM JaHHBIE 11O
MEpUTOHEATBHBIM MakpogdaraMm MBIILN CPAaBHUMBI C TIONYYEHHBIMH IJIsl KApAXMOMUOLUTOB M JIMHUU KIle-
tok CPAE (12), xnetok ageHokapuuHombl yenoBeka HelLa u memanomsr Mpitu KMUJI (11), u acTporiutoB
MbIH (9).

Takum o6pa3om, 00beM-3aBHCUMBIN aHUOHHBIN KaHall TIEPUTOHEANBHBIX Makpogaros MbIu 3ddex-
TUBHO MHTHOMPOBAJICSI BCEMU TPEMs UCCIIEJOBAHHBIMH BELIECTBAMH, UX JEHCTBUE OBIJIO 3HAYUTEIHHO 110
CpPaBHEHUIO C KOHTposieM U mpessimano 80% (puc. 2b). B 3akimtoueHIN BaXKHO OTMETUTH, YTO B HACTOSIIICE
BpeMs JI0 CHX TIOp He BBISBIICH celeKTUBHBIN Onokatop O3AK, n o0HapyxeHue cnenupuueckux HHruou-
TOPOB TIO3BOJIUT YCTAHOBUTH POJIb KaHAA B TAKUX (PU3UOJIOTHIECKUX MPOIeccax Kak IMMYHHBIH OTBET U
(baroruros.

Kontpons

+100 MB
~—
Nl -

e —

300 mcex

DCPIB

0w 7_‘—

-100 MB

Puc. 1. Bimusane 61okatopa DCPIB Ha 00beM-3aBUCHMBIN aHHOHHBIN TOK
B MIEPUTOHEATTFHBIX MaKpoQarax MbIIIH.

(A) AxTuBanust 00beM-3aBICHMOTO XJIOPHOTO TOKa MPH MoJjade TECTOBOTO UMITyabca +25 MB (kaxpie
5 ¢) B yCIOBHUSAX OCMOTHYECKOTo HaOyxanus kieTok. (b) Knnernka nHaktuBanmuu 00heM-3aBUCHMOTO
AHMOHHOTO TOKa B 3aBUCHMOCTH OT MEMOPAHHOTO MOTeHIInata. MOMEHTHI 10/1auy TECTOBBIX HMITYJIBCOB
B quarnazone oT —100 MB 1o +100 MB oTmeuens! crpenkamu Ha puc. (A). [lorenman ¢pukcamum cocTas-
nsu1 0 MB. MoHHBIHN TOK MaKCHMaIbHO aKTHBHPOBAJICS C TIOMOIIBIO Tpe-uMityiabca —100 MB B Teuenun
500 mc; 3aTeM Ha MeMOpaHy MOIaBaJIUCh TECTOBBIC UMITYILCHI OT ¢ —100 MB 10 +100 MB ¢ marom 20 mB
u ipotskeHHOCTRI0 1000 Mc.
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Puc. 2. Iarn6bupoBanne 00beM-3aBUCHMOTO aHHOHHOTO TOKa B TIEPUTOHEANBHBIX MaKkpodarax MbIIIH

B KOHTPOJIE U TIOCJIE anmuInKaIuy nHruontopo O3AK.

(A) BenmunHa MeMOpaHHOTO TOKA U3MEPSIIACh B HAYaJIbHBIH MOMEHT BPEMEHH IOCIIE TIOa9H TECTOBBIX
AMITYJTECOB B DKCIIEPUMEHTAX, aHAJOTHIHBIX IMOKa3aHHBIM Ha puc. 1b. (b) M3MeHneHnne TOKOBOTO OTBe-
Ta OTHOCHTEIHHO KOHTPOJISA B OTBET HA JIEHCTBHE HHTHOMTOPOB 00HEM-3aBUCUMOTO aHHOHHOTO TOKA,
TIPH TI0ja4ue TECTOBOTO UMITyiIhca £25 MB B ycmoBHsIX ocMoTHdeckoro HaOyxaHus kieTok. [TokazaHo,
HHTHOMpOBaHUe poBoauMocTH diopetrHOM 50 MKM, Tamokcudenom 10 mxM, DCPIB 3 mMxM. * —
CraTHCTHYEeCKH 3HAYMMOE OTIINYHE MTapaMeTPOB OTHOCUTEIHFHO KOHTPOJIS MTPH YPOBHE TOBEPUTEITHHON
BepositHOCTH P < 0,05.
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BJIUAHUE D9KCTPAKTOB OBIIIUX ®JIABOHOUJOB KAIIEPCOB
CAPPARIS SPINOSE L HA PEI'YJIAIIUIO OBFBEMA TUMOIIUTOB
N NEJOCTHOCTbB PUTPOLIUTOB

otkirjon@mail.ru

Wuctutyt Onodusnku u omoxumuun npu HY Y3 um. Mupzo Yiyroeka

Huoramos Y.K., Pycramosa C.U., Xamunosa O.)K., ®aiizues JI./1., Lludeposa H.A., Kypbanunaszaposa P. I11.,
Mep3ansik 1T, Cabupos P.3.

CAPPARIS SPINOSE L. YCUMJIUTY YMYMUU ®JIABOHOUIJIAP SKCTPAKTUHHUHI TUMOLIUT
XAXM BOILIKAPUJIMILINTA BA KU3UJI KOH XYKANPAJIAPU BY TYHJIMTUTA TABCUPU

Y6y maxonaga CAPPARIS SPINOSE L Hr Typiau KACMIIapHuJaH aXpaTHiraH yMyMuil (uiaBoOHOWI SKCTpaKT-
JapUHU KM3WI KOH XyXKalpajapy TeMOJIM3Ura Ba THMOLMTIIAP XXM OOIIKAPHIIMII CHCTEMacHra TabCUPHUHU CKPH-
HUHT HaTWXajapy kentupuirad. Harmkana onu6 6opwiran Tagkukotiaap Capparis spinosa yCUMIMTHHUHT MEBa Ba
YPYFIIaH OJIMHTaH YMyMHUI (pJIaBOHOM]] DKCTPAKTIApH XyXkKalpa Xa)XMU OOIIKAPMIINII XyCyCHUSITHHY TTaCAaHTUPHIN Ba
SPUTPOLUTIAPHU JIU3HCTa YUPATUILN aHUKJIAH]H.

Kanum cyznap: Capparis spinose L., sxcrpaknusi, ¢praBoHONI, KM3WI KOH Xy’KalpaliapH, reMojn3, XyxKaipa
XXM OOIIKAPMIINIIN.

Huoramos Y.K., Pycramosa C.U., Xamunosa O.)K., ®aiizues J1./1., Ludeposa H.A., Kypbanunaszaposa P. I11.,
Mep3ansik 1T, Cabupos P.3.

BJIIMAHUE SKCTPAKTOB OBIINX ®JTABOHON OB KATIEPCOB CAPPARIS SPINOSE L HA
PETVJIALNIO OBBEMA TUMOILIMTOB N HEJIOCTHOCTBb SPUTPOLIUTOB

B 9T0if cTaThe MPUBEACHBI JaHBIC 10 BIMSIHUAIO 3KCTPAKTOB OOIMIMX (NIABOHOMJIOB, BBIJICIICHHBIX M3 Pa3JIMYHBIX
yacrelt pacrennit Capparis spinosa L. Ha peryisiui0 KISTOYHOTO 00beMa THMOIIMTOB U Ha BBIXOJ TEMOIIIOONHA W3
SPUTPOIUTOB. YCTaHOBIICHO, YTO SKCTPAKTHI U3 TUIOJIOB U CEMsH KarepcoB () (HEKTUBHO TOAABIISIFOT PETrYIISAIIUIO KITe-
TOYHOTO 00BhEMa M CIIOCOOHBI BBI3BIBATH JIM3HC YEJIOBEUCCKUX IPUTPOITUTOR.

Knroueswie cnosa: Capparis spinose L., skcTpakims, (pIaBOHOUIBI, JPUTPOIUTHI, TEMOIIU3, PETYIISALUS KICTOU-
HOTO 0Obema.
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Inogamov U.K., Rustamova S.I., Khamidova O.J., Fayziev D.D., Tsiferova N.A., Kurbannazarova R.S., Merzlyak
P.G., Sabirov R.Z.

EFFECT OF TOTAL FLAVONOIDS EXTRACTS FROM CAPPARIS SPINOSE L. ON THE THYMOCYTES
VOLUME REGULATION AND INTEGRITY OF ERYTHROCYTES

This article presents data on the effects of extracts of total flavonoids, isolated from various parts of caper Capparis
spinosa on the regulation of thymocytes cell volume and release of hemoglobin from erythrocytes. It has been estab-
lished, that extracts from fruits and seeds of caper effectively inhibit the regulation of cell volume and can cause the
lysis of human red blood cells.

Key words: Capparis spinose L., extraction, flavonoids, erythrocytes, hemolysis, regulation of cell volume

B HacTosiee Bpemst OM0JI0rHIeCcKH aKTUBHBIE BEIIECTBA, BBIJICIICHHBIEC 3 PACTCHUI, HAXOAST IUPOKOE
MIPUMEHEHUE B METUIIMHCKOH MpakTuke U papmaneBTuke. Gnopa LlenTpanbHoit A3nu Oorara JieKapCTBEH-
HBIMU PACTCHUSIMH, OJHUM U3 MPEACTaBUTENCH KOTOPBIX sIBIIsIeTCs Kanepe komtounit Capparis Spinose L.,
OTHOCAIIUCS K poxy pactenuit Capparis (cemeiictBo Capparidaceae). DTOT pon comepxkut domnee 250
BHJIOB, KOTOPBIE PacPOCTPAaHEHBI OT CYOTPOMUYECKUX A0 TPOITUYECKUX 30H [1].

C npesHux BpeMmeH C. spinosa IIMPOKO HCTIONB3YyeTCs B HApOAHON METUIMHE Ul JICYSHHs pa3iind-
HbIX 3a00JieBaHuit dyeioBeka [2]. [ToaTomy, B mocieaHue To/sl 0OJIbIIIOE BHUMAHUE YACISUIOCh N3YyUCHUIO
(dapmaxonoruueckux cBocTB C. spinosa n3-3a cofepKaHusi B HeM OOJIBIIOr0 KOJIMYecTBa OMOJIOTHYECKH
AKTUBHBIX KOMIOHEHTOB [3]. K HacTosiieMy BpeMEeHH MOJIyIeHO MHOTO HAYYHBIX JI0KA3aTEIbCTB TOTO, YTO
npernaparsl, NOTy4YeHHBIE U3 KallepcoB, 00J1a1al0T MHOKECTBOM (papMakoIoTHIeckux 3 PEeKToB, BKIIOUAs
AQHTHOKCHJAHTHBIC, AaHTUMUKPOOHBIE, IPOTHBOOITYXOJIEBBIC M TeMaTONPOTEKTOpHBIE CBOMCTBA [4]. OnHaKo
HCCIICIOBAHUSI aKTMBHOCTH STHX KOMIIOHCHTOB B OTHOIIECHHH CHUCTEMBI PETYJISIUU KIETOYHOTO oObeMa
W MX BIUSHHS Ha BBIXOJ TEMONIOOWHA M3 SPUTPOLUTOB HE MPOBOAMINCE. B CBSA3M 3TUM, LENBIO0 HALIHX
HCCIIEIOBAHUH SIBUJIOCH: TTOJyUYeHHE OOIIETO HKCTPaKTa (JIaBOHOWIOB U3 PA3IMYHBIX YacTeH KarmepcoB U
M3y4eHUEe BIUSHUS ATUX SKCTPAKTOB Ha BBIXOJ] TEMOTIIOONHA U3 APUTPOIIUTOB U Ha PETYIIALINIO KJIETOUHOTO
00beMa TUMOIMTOB ITPHU TUIIOOCMOTHYECKOM CTpECCE.

OObeKkTOM HccneoBaHus ObLUTH JTUKOPACTYIIME Kalepchl KOMOUNe, KOTOpble COOMPAIIUCh B aBTycCTe
Mecsie B I. Tamkente. [IpuHamiesxxHocTs pactenuii k Buny Capparis spinosa ONpeneNsuia mo Mopgo-
JIOTHH JINCTHEB, IIBETKOB M I1010B. COOpaHHBIM pacTUTENbHBIN MaTepuan JAeauiu Ha 4 yactu: 1) cte-
0enb, 2) okl 3) KopeHb U 4) cemeHa. DaBOHOUIBI OBUIH 3KCTParupoBaHbl ¢ moMolbio 80% BOAHOTO
pacTBOpa 3TUJIOBOTO CIHMPTa U 00pabOTKOM YIBTPa3ByKOM IO OOIIenpuHsITON Metonuke [S]. 0,5 T cyxoro
M3MEJIBYEHHOTO PacTUTEIBHOTO ChIphs 3anuBaiu 10 mi 80% sTaHoia, BCTpAXUBAIU 1 MUH B KPYTJIOJIOH-
HOM Ko0JI0€ ¥ 3aTeM IMOMEeNIall B YIbTpa3BykoByto OaHto Ha 30 muH. B3Bech oT(hunbTpoBHIBaIN Yepe3 Oy-
MakHBIH GUIBTp. OnpeneseHne o00IIero copep:KaHus CyX0oro 0CTaTKa B KCTPAKTax MPOBOJMIN COTTIACHO
OdC.1.4.1.0021.15 dapmakonen PD ¢ HekoToppiMu MomUbHUKAIUIME: 5,0 MIT KHIKOTO SKCTPaKTa MoMe-
LIaJK B CTEKIISTHHBIN COCYJl C IUIOCKUM JHOM, 3aMOPaKMBAJIM U BBICYIIMBAIH JIMO(QUIBHO B TedeHHE 4 .
[Tomy4yeHHBIN CyX0i O0CTAaTOK BHICYIIMBAIU B TeueHue 3 4 npu 102,5 + 2,5°C, oxnakaaiu 70 KOMHATHOM
TeMIepaTypbl U B3BEIINBAJIH J0 MOCTOSHHON Macchl. CojiepkaHHe CyXOTro BEIECTBa BIpaKalli B MI' Ha MJT
skcTpakrta. OnpeneneHue 00IIero coep:kanus (pIaBOHOMIOB B IKCTPAKTAX ObLIO MPOBEICHO MO KOMILICK-
CO00Pa30BAHMIO C TPEXXJIOPUCTHIM ATFOMUHUEM 110 [6] ¢ Mopudukanusmu: 100 MK SKCTpaKTa BHOCHIIU B
CTCKJISIHHYI0 TIPOOUpKY, copeprkarryto 400 Mk Bojbl. 3atem j1o0asisum 30 Mk 5%-ro pacTBOpa HUTPUTA
Harpust. Yepes 5 munyt nodasinsum 30 mxn 10%-ro pactBopa Tpexxiopuctoro amromunus. Crycts 6 Mu-
HyT nobasisutu 200 mxa 1 M NaOH, noBogwiu oOmiuii 00beM 10 1 MIT BOJIOW U TIIATEIBHO MIEpeMeIInBa-
. KoHueHTpamnuo (raBoHOUIOB Onpeaessuii GoroMeTpuiyeckuM MeTogoM Ipu 510 HM U BBIpaXkaid B
KBEpPLETHHOBOM SKBHBAJICHTE.

B Hammmx skcriepuMeHTax ObLUT UCIIOIB30BaH CTaHIaPTHBIN pacTBOp Punrepa, koTophlii copepxan (MM):
135 NaCl, 5 KCl, 2 CaCl,, 1 MgCl,, 10 HEPES, 5 rmroko3sl, pH 7,4 (290 MOcwm/kr H,O). I'mnotonnyeckuii
pactBop (147+2 MOcwm/kr H,O) rotoBunu myTeM pasBeieHust pacTBopa Punrepa B cooTHomenuu 3:4
H-G6ydpepom cremyromero cocrasa (MM): 5 KCI, 10 HEPES, 2 CaCl,, 1 MgCl,, 5 rmoko3ssl, pH 7,4 (40+2
MOcm/kr-H,0). Bee peakTuBbl MMENH KBATM(UKALUIO «X.9.» UIH «9.71.8.5.

B pabore ucnonb3oBagu METOJ PETHCTPALMU KIETOYHOTO 00beMa 10 BEIMYMHE CBETOIPOIYCKaHHUS
[7]. 3MeHeHne 00beMa THMOIIMTOB PETHCTPUPOBAIIN B ITPOXO/ISIIEM CBETE C TOMOIIBIO MUKPOKOJIOpUME-
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Tpa MKM®-1. Hcnions30Banu cBETOGUIBTP ¢ MAKCUMYMOM MPOIyCcKaHust mpu 610 HM.

Briaenenne TUMOIIMTOB MPOBOJAMIIN, Kak onucaHo paHee [8]. KoHIleHTpallioHHbIE 3aBUCUMOCTH BIIH-
SIHUSI MCTIBITYEMBIX BEIIECTB Ha PETyIALUI0 00beMa TUMOIIMTOB alllPOKCHMHUPOBAJIH C TIOMOIIBIO ypaBHE-
HUs XWJUla CJIEYIOIIEro BUAA:

RVD=RVD,  + (RVD, —RVD, )/(1+(C/C,)") (1)

3nece: RVD v RVD — MUHMMaNbHAas ¥ MAKUMAJIbHASL BEJIMYUHA PETYIATOPOrO YMEHBIIEHHUS 00b-
ema TuMouToB (%), C — koHeHTpaius Beuectsa (MKM), €, —KOHIEHTpAIUsl BEIIECTBA, OKa3bIBAKOLIast
noJyMakcuManbHbIi 3G dexT (MKr/Mi), # — koadduuuent Xumna.

J17151 OLIEHKH TeMOTUTHYECKOM aKTUBHOCTHU HKCTPAKTa 0OLIMX (JIaBOHOUIOB U3 KallepCOB ITPH H300CMO-
THYECKUX YCIOBHSIX, KPOBb Opajii y 10OpOBOJIBLEB 1O OOIICIPUHSITON METOAMKE C HCIIOIb30BAHUEM rera-
puYHa B KauecTBe aHTUKoaryisiHTa [9]. LlenpHyo KpoBs pa3Boauwiu B cooTHoteHuu 1:10 pactBopom Punrepa
u uenTpudyruposanu npu 3000 06/MuH B TeueHue 10 MUH, 3aT€M SPUTPOIUTHI OTMBIBAIA aHATOTHYHBIM
obpazoM 3 pasa B pactBope Punrepa m rotoBwin 8%-cycrneH3uio. B JIyHKM TuiaTbl MHKpOTHTparopa
noMemann 200 MK yMcTOro pactBopa PuHrepa (KoHTposib), MM pacTBopa PuHrepa, comepikariero skc-
TPaKThI B YKa3aHHBIX KOHIIEHTPAIMsIX. B IyHKY K purotoBieHHoOMY pacTBopy mobasisaun 200 Mk 8%-i
CYCIICH3MHU SPUTPOLUTOB, MHKYOHpOBau cMech pu 37°C B TeueHne 60 MUH U ONpEesuid coepKaHue
reMOrIo0MHa B CylepHATaHTe Mo cBeTonomriomeHuio npu 540 uM. [IponeHT remosn3a pacCUUTHIBAIH 110
hopmye:

T'emonus = (OI1/OI1,,) * 100% 2)
rae OI1 — onruveckas IOTHOCTh CynepHaranta B onbite; O, — cpeiHss ONTHYECKas MIOTHOCTH Cy-
NepHaTaHTa B 3-X JIyHKax ¢ jerepreHToM TpuToH X-100. ['emonu3, paccuuTaHHbIN A7 3-X KOHTPOJIBHBIX
JIYHOK, TTOKa3bIBa€T yPOBEHb CIOHTAHHOTO T'€MOJIN3a MPU JaHHBIX 3KCIIEPUMEHTAIbHBIX YCIOBHIX.

JlaHHBIE aHATTM3UPOBAIHCH C UCIIOIB30BaHKeM porpammbl Origin, Bepcuu § (OriginLab, Northampton,
MA, CHIA). Bce manHble mpuBeACHBI KaK CpeAHEE + CTaHAapTHas OMMOKa IS 7 SKCIEPUMEHTOB.
Craructudeckyto 00paboTKy MOJYYCHHBIX JaHHBIX MPOBOIAMIIH C UCIIOIb30BaHHEM f-TecTa CThIONEHTA.

Pesynbrars! onpeneneHus Cyxoro ocTaTka ¥ o0Lero copep:kanus (IaBOHOMIOB MPUBEACHBI B TaOJH-
e 1.

Tabmuna 1
Conep:xaHne cyxoro BemecTsa u 001ux (pJIaBOHOUI0B
B JKCTPAKTAX PAa3JMYHBIX YaCTel KanepcoB

Copepxanue Conepxanue Hons ¢pnaBoHOMIOB

Ne | Yacrtu pacTeHuss | Cyxoro BemiecTBa n (h1aBOHOUIOB n B CyXOM BeIECTBE
(Mr/mi) (mMr/™moT) (%)
1 Crebensn 3,74+ 0,26 4 0,59 +£ 0,09 3 15,8
2 ITnonwr 15,3+0,4 5 0,44 £ 0,09 4 2,88
3 Kopenn 13,9+0,35 4 0,12+0,03 3 0,87
4 CeMmena 3,7+0,2 5 0,18 0,02 4 4,86

W3 Tabmunpl 1 BUAHO, 9TO HAaUOOMbIIEE KOJTMYECTBO IKCTPArHPYEMOTO MaTepralia COIEPIKUTCS B TIIO-
JlaX ¥ KOpHE KarepcoB, U3 KOTOPHIX MOXKHO OBLIO MONydnTh A0 14-15 mr/ma BemectBa. Ctebnm u cemMeHa
CoZlepIKay MpuUMepHo B 4 pasza MeHbIe MaTepuana. [lo comepkanuio oOmmx (GIaBOHOWIOB M UX J0JC B
CYXOM OCTaTKe 3KCTPaKTOB Hamboliee OOraThbIM OKa3ayiCsi SKCTPAKT M3 CTEONs, B KOTOPOM (DIaBOHOUIBI
cocrasisum A0 16% oT cyxoit maccel. Hanbomnee OenHbIM 10 cofepaHuio (p1aBOHOHUIOB OKa3ajcs KOpEHb
pacTeHus1, B KOTOPOM cojiepkanne (hraBoHOUIOB He gocturaio u 1%. [Tockonbky cemeHa comepxkar 00ib-
10€ KOJIMYECTBO HeﬁTpaHLHBIX TPUTTIULCPUI0B, U3MCIIBYCHHBIC CCMCHA CHa4daJia O6e3)KI/IpI/IBa.HI/ICI) nyTeM
3-X KpaTHOTO OTMBIBaHHUS AKCTPAKIIMOHHBIM OEH3WHOM M TOJIBKO 3aTe€M MOABepraiuch skctpakiuuu 80%
9TAHOJIOM. JTa MPOIeAypa MOTIIa B ONPE/ICICHHON Mepe MOBIUATh Ha 00IIee ColepKaHnue dKCTparupye-
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MOTO MaTepHaja B ceMeHax KanepcoB. Jlanee momydeHHbIe SKCTPAKTHI UCIIOIB30BAIHCH [T TECTUPOBAHUS
[0 W3YyYCHHIO WX BIIHMSHUS Ha PETYISLIUI0 00beMa TUMOLMTOB MPH OCMOTHYECKOM CTPECCE M Ha BBIXOJ
reMorIo0nHa 13 3pUTPOLUTOB. KoHIIEHTpams 100aBIseMbIX SKCTPAKTOB BBIpaXkajach B IepecyeTe Ha
CYXyI0 Maccy COIIacHO JaHHBIM TaOMUIbI 1.

B m3oToHMueckoii cpene (HopManbHBIN pacTBOp PuHrepa) 00beM TUMOIIMTOB OCTaBaJICsl Ha MOCTOSH-
HOM ypoBHe B TeueHue 20 muH. [Ipy nonaganuy B TAIIOOCMOTHYECKYIO CPEAY, TAMOIMTHI CHayaa ObICTPO
HaOyxaJii, HO 3aTeM BOCCTAHABIMBAJIN CBOW 00BEM 10 YPOBHS, OJIM3KOTO K UCXOTHOMY, B TeueHue 20-30
muH (Puc. 1). [Ipu 15-MuHyTHON HHKYOAIMK KJIETOK B THIIOOCMOTHYECKON CpeJie PEeryasITOpHOE YMEHBIIIe-
HUe o0beMa JIs KOHTPOJIS B cpeaneM Obiio RVD = 75,8 +3,1% (n=12).

DKCTpakT cTeOns MPaKTHUECKU HEe OKa3bIBaJl HUKAKOTO BIUSHUS Ha PETYJISTOPHOE YMEHbIIEHHE 00be-
Ma KJIETOK BILIOTH 10 KoHIeHTpauuu 100 mxr/mi. [Ipu aToM cpenHue BennuuHbl napamerpa RVD He oTnu-
YaJluch CTATUCTUYECKH 3HAYMMO OT KOHTPOJIbHBIX BEIMUMH (JaHHBIC HE TIOKA3aHbI).

BonHO-criipTOBBI SKCTPAKT IJIOAOB KaepcoB MPH KOHIIEHTPAMK 36 MKI/MIT HAIOJIOBHUHY MOJAABIISIT
PETYIALUIO KJIETOYHOTO 00beMa, a MPH KOHIEHTPAMK 72,6 MKI/MIT TIOJTHOCTBIO OCTaHaBIMBAI 3TOT HPO-
uecc (Puc. 1). KpuBast 10303aBUCHMOCTH CpelHUX BEIMYMH MapaMeTpa RVD X0opoIo onuchBalach ypas-
nenreM Xuna (1) ¢ nomymakcumanbhbiM dddexrom npu C,, = 37,5 £ 1.2 Mxr/min u koddppuiuentom
Xwina paBHbM 7,6 £ 4,2. [lpu ganpHelinieM yBenuueHUH 1036l penapara 10 150 Mkr/mi Habaromaercst
HEKOTOPOE BOCCTAHOBJICHUE CIIOCOOHOCTH KJIETOK PEryJHpOBaTh CBOM 00BbEM, UTO MOXKET OBITH CBSI3aHO C
HecTienn(pUUECKUM MepMeadIn3upyIOIIeM BIUSIHUEM 3KCTPaKTa Ha IUIa3MajeMMy H CBSI3aHHBIA C 3TUM
BBIOPOC BHYTPUKJIETOYHBIX OCMOJIMTOB BO BHEKJICTOUHYIO CPELY.

A b

1004

72,6 MET/MA
804 n=3
e
145,2 mKr/ma = 604
n *
*
36,3 Mr/ma - -
2 =~
in 7.3 mKr/ma )
J 0,73 mKr/ma 204 ol
: KOHTPOJIb * 42D
_— H3oToHnueckuii 0- . . . " ' ' ‘
5 muu pacTBop 0 25 50 75 100 125 150

KonuenTpauusa (MKr/mui)

Puc. 1. BiausiHue sKCTpakTa U3 TIOA0B KarepcoB Ha PETYISLIUI0 00beMa THMOLIUTOB
B TMIIOOCMOTHUYECKON CpEIE.
A — Iloka3zaHbl OpUTHHAIIBI 3aMIUCEN perucTpaluyi U3MEHEHHsI CBETOIIPOITYCKaHUs CYCIIeH3UH KJIEeToK. b —
3aBUCUMOCTH NMapameTpa RVD OT KOHIIEHTpaluy 3KCTPaKTa U3 II0JJ0B KallepcoB. 3/1ech U Jajiee 3Be3704-
kamu (*) OTMEUYCHBI 3HAUCHHUSI, CTATUCTUYCCKH 3HAYMMO OTJIMYAROIIUECS OT KOHTpouis ipu P<0,05.

DKCTpaKT KOpHEH KarepcoB, MPaKTHYECKH HE JEHCTBOBAI Ha TUMOLMUTHI BIUIOTH JIO KOHLEHTPALUU
150 mxr/min. XoTst Ha KpUBOH 10303aBUCHMOCTH M MOKHO OBUIO OTMETHUTBH HEOOIBIIYIO aKTUBALUIO MPH
MaJIbIX KOHIICHTPALUIX, KOTOpasi CMEHsJIach MajeHueM MpH OOJBIINX, OJHAKO BCE ATH HEOONIbIINE Bapu-
anyy ObUIM B TIpeleNiaXx 3KCIEPUMEHTANBHONW OIIMOKH M3MEPEHHUS] U CTaTUCTUYECKH HE OTIMYalCh OT
KOHTPOJIBHBIX BEJIMYMH TPH YPOBHE JI0BEPUTEIBbHOM BepositHOocTH 0,05 (1aHHBIE HE MTOKa3aHbl).

B 10 ke BpeMsi SKCTPaKT ceMsiH KarepcoB OKa3bIBall IPKO BBIPAKEHHOE MHTHOMpYIOLIee NeiCTBUE Ha
perynsiuio oobema TUMOIUTOB (Puc. 2). DddexT ObuT 3aMeTeH yxe HauyuHas ¢ 710361 3,7 mr/vi. [lpu 74
MKI/MJI, CIIOCOOHOCTh THMOLIUTOB PEryIUpOBaTh CBOH 00BbeM Oblia MOMHOCTBHIO MOAaBieHa. B ornuune
ot twionoB (Puc. 1), naxe mpu KOHLEHTpAIMU SKCTpaKTa ceMsH 150 MKr/mi He HaOIIOAAaNOCh 0OpPaTHOTO
a¢eKTa BOCCTaHOBJICHUS PETYIISINU 00beMa KieToK. KpuBas 103a-0TBET XOPOILIO OMHCHIBATIACh ypaBHE-
nuem Xuiia (1) ¢ nonmymakcumanbibiM dddexrom npu C,, = 39,7 + 4,3 mxr/min. Kospdurment Xumna npu
3toM cocTtaBuia 3,5 £ 0,8.
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147,5 Mmxr/ma

73,8 MKr/™Ma

n=3

36,9 mxr/ma
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3,7 Mer/ma
0,37 mgr/ma
KOHTPOJIb

AT=5%

Hzotonnueckmnii
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Puc. 2. Biiusiaue skcTpakTa U3 CeMsH KalepcoB Ha PETYIANNi0 00beMa THMOIIMTOB
B TMIIOOCMOTHYECKON Cpefie.
A — TlokazaHbl OpUTHHAIBI 3aITUCEN PETUCTPAllMd U3MEHEHUS CBETOIIPOITYCKaHUs CyCIIEH3UH KIIeTOK. b —
3aBrcUMOCTh TTapameTpa RVD OT KOHIIEHTPAITUH KCTPAKTA U3 CEMSIH KarlepCcoB.

B skcniepumenTax 1mo n3ydeHHUIo BBIXOJA TeMOIIOOMHA M3 YEIIOBEUYECKUX IPUTPOLUTOB B H30TOHUYE-
CKHX YCIIOBHUAX caM dKcTpareHT (80% »TuioBO# cimpT, KBaaparsl Ha Puc. 3), Tak ke Kak M 9KCTPAKTHI
cTeONs 1 KOpHS KalepcoB, He OKA3bIBAIN 3aMETHOTO BIMSHUSA. YPOBEHb TeMOJN3a, OTPE/ICTICHHBIN B TPH-
CYTCTBHH ITHX BEIIECTB, B KOHIEHTparwsx BIUIOTh A0 1000 mMxr/min we mpessiman 2,1% (Puc. 3). Ota
BEIMYMHA CTATUCTHYECKH 3HAYMMO HE OTIIMYAETCS OT YPOBHS CIIOHTAHHOTO T€MOJIN3a, OTMPEAETICHOTO B
KOHTPOJIBHBIX YCIIOBHUSX B OTCTYTCTBHUHM DKCTPAKTOB.

B 10 %€ Bpems1, SKCTPaKTHI TUIOJIOB M CEMSIH KarlepcoB 00Iagan yMepeHHOH TeMOTMTHIECKOW aKTHB-
HOCTHIO. KpHBBIE 10303aBUCHMOCTH T€MOUTHIECKOTO IEHCTBHUS ATHX AKCTPAKTOB XOPOIIO OMHCHIBAINCH
CUTMOMIHOM pyHKIMEHN. [omyMakCHMaIbHBIA FEMOJTM3 YETOBEYECKUX SPUTPOLMTOB Habmonancs npu C)
=281 + 2,4 Mxr/mit uist skcTpakTa mionos u npu C;) = 581 & 9,8 MKI/MII 1711 9KCTpaKTa CEMSH.

Mnoawi
100 A\
80 — Lz CemeHa
>
s
e 60 —
E R e &
g 40 — 00 3rtaHon 80%
L4 4 O Crebenb
- 7 KopeHs
20 —
0

0 200 400 600 800 1000
KoHueHTpauusa (Mkr/mn)

Puc. 3. 3aBucUMOCTh YPOBHSI TeMOJIA3a YEIOBEYECKUX IPUTPOIUTOB OT KOHIIEHTPALINU SKCTPAKTOB
W3 Pa3UYHBIX YacTel KarepcoB. N — YHUCIIO TTOBTOPOB.

Taxum 06pa3oM, HEaKTHBHBIE HA TECTE PETYIISINHA 00beMa IKCTPAKTHI CTEONI U KOPHS KalepcoB ObLITH
TaK)K€ HEaKTUBHBI U B TECTE HA TEMOJIUTUYECKYIO aKTUBHOCTh. BMecTe ¢ TeM, SKCTPaKTHI TIIOJIOB U CEMSH,
3 (PEeKTUBHO MTONATIABIINE PETYISIITHIO KJICTOYHOTO 00beMa, OBUIN TaKKe CIIOCOOHBI JTU3UPOBATH YEIIOBE-
yeckre 3puTponnThl. CpaBHUBAS BETMYUHBI KOHIICHTPAIIHA, TIPY KOTOPBIX HAOIIOAATUCH MTOTyMaKCHMaITb-
HbIe 9(h(HEKThI, MOKHO 3aKITIOYUTH, YTO ITUTOJIN3 HAOMIOAAETCS TP KOHIIEHTPAIUAX IKCTPAKTOB IJIOAOB U
ceMsH, B 6-10 pa3 MpeBBIIAOMNX 1036, TPH KOTOPBIX OHU TOAABIISIOT PETYISINI0 00beMa THMOIIUTOB.
DTO MOXKET 03Ha4YaTh, 4TO 3a ATH J1Ba 3(PPeKTa OTBEHAIOT pa3IuIHbIe KOMIIOHEHTHI SKCTPAKTOB.
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TalKeHTCKUI rOCyIapCTBEHHBIN arpapHblil YHUBEPCUTET

Xasanov B.A., Sherimbetov A.G.

FUSARIUM TURKUMINING TAKSONOMIYASI
VA UNING TURLARINI ANIQLASHNING ZAMONAVIY USULLARI (TAXJIWNJI)

Fusarium katta, muammoli turkum bo’lib, qishloq xo’jalik fitopatologiyasi, mikotoksikologiya va tibbiyot soha-
larida katta ahamiyatga ega. Shu sababdan ushbu turkum turlarini identifikasiya qilishning ishonchli usullari mavjud
bo’lishi talab etiladi. Ushbu turkum mavjud bo’lgan davr — 85 yil — davomida uning taksonomiyasi ko’p marta o’zga-
rib turgan. Ilgari turkum turlarini identifikasiya qilishda faqat morfologik belgilar qo’llanilgan, keyinroq esa biologik
konsepsiya usullari ishlab chiqilgan va amaliyotga kiritilgan. Hozirgi davrda DNK ketma-ketliklari tahlili asosidagi
filogenetik usul dominant metod hisoblanadi. Bu obzorda ushbu uchta konsepsiyaning afzalliklari va kamchiliklari
hamda Fusarium turkumining tanilgan ekspert olimlari o’tkazgan tajribalarining natijalari, jumladan turkum tarkibida
22 ta “turlar komplekslari” o’rnatilishi va uning turlarini muayyan genlar ketma-ketliklarini aniqlash asosida identifi-
kasiya qilish usullari muhokama qilinadi.

Kalit so’zlar: Fusarium, turkum, turlar, identifikasiya, morfologik, biologik, filogenetik konsepsiya, “turlar kom-
plekslari”, genlarning sikvenslari.

Xacanos b.A., HlepumbetoB A.T.

TAKCOHOMMS POJIA FUSARIUM I COBPEMEHHBIE METO/IbI UIEHTUOUKALIMN ETO BUIOB
(OB30P)

Pon Fusarium siBisiercst OONBIIUM, MPOOJIEMHBIM M UMEET OOJIbIIOE 3HAUYCHUE B CEIbCKOXO3IHCTBEHHOM (HUTO-
[aTOJIOTUH, MUKOTOKCUKOJIOTHH U MEIUIIMHE, TI03TOMY HEOOXOMMbI HaIEKHbBIE METObI MACHTU(UKALIUH €r0 BH/IOB.
3a Bpemsi UCCIIEA0BAHUI ITOr0 pojia TeUeHUe 85 JeT ero TAKCOHOMHUsSI MEHsUIaCh MHOTOKPATHO. PaHblie [uis u/eH-
TUQUKAIMY BUIOB 3TOTO POJIA UCIIOIH30BAIUCH TOIBKO MOP(OIOrnvecKre NpU3Haku, o3xke Oblin pa3paboTaHbl U
BOIIUTH B [TPAKTHKY METO/(bl HA OCHOBE OMOJIOTHUYECKOM KOHIICHIIMK. B HacTosIee BpeMs JOMHUHUPYIOLIMMH METO/1a-
MU SBJISICTCS (PUIIOTEHETHYECKHE METOIBI, OCHOBAaHHEIE Ha aHanm3e nocienosarenbrocTeit JJHK. B manrOM 00630pe
00CYKIAI0TCS IPEUMYIIIECTBA U HEIOCTATKU ATHX TPEX KOHIICTIIHMHI, a TAKIKE PE3yJIbTaThl HCCIIEI0BAHUI TPU3HAHHBIX
9KCIIEPTOB pojia Fusarium, B TOM YHCII€ YCTAHOBJICHHE 3THMHU YUEHBIMU 22-X «KOMIUIEKCOB BHJIOB» B COCTaBE poja U
METO/Ibl HICHTH()UKAIIMU €r0 BUJIOB HA OCHOBE CEKBCHUPOBAHHSI OIIPEACIEHHBIX TCHOB.

Knroueswvie cnoea: Fusarium, poo, éuovl, uoenmugurayus, mopgonozuveckas, obuonroeuieckas, guiocenemuye-
CKasl KOHYenyuu, «KOMIJLEKCbl 8UO08Y», CUKBCHCHI 2CHOE.

Khasanov B.A., Sherimbetov A.G.,

TAXONOMY OF THE GENUS FUSARIUM
AND MODERN METHODS OF IDENTIFICATION ITS SPECIES (REVIEW)

Fusarium is a large and problem genus having a huge importance in plant pathology, mycotoxicology and medi-
cine. This necessitates an availability of reliable methods for identification of Fusarium species. During 85 years after
its foundation by Link, a taxonomy of this genus has been changed many times. Identification of Fusarium species for
many years has been based only on its morphological characters, but later methods of the biological species concept
have been developed and introduced into practice. Currently the phylogenetic method based on DNA sequencing
dominates and it has become the most important one. This paper reviews advantages and disadvantages of these three
species concepts, as well as results of investigations of recognized Fusarium experts are discussed, including devel-
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opment of 22 “species complexes” in the Fusarium genus and development of sequence-based species identification
approaches of several specific genes by these scientists.

Key words: Fusarium, genus, species, identification, morphologic, biologic, phylogenetic concepts, “species
complexes”, gene sequencing.

Beenenue. B pon Fusarium BXOAST MHOTOYHCIIEHHBIC YKOHOMHYECKH OYE€Hb BaXKHbIC (PUTONATOTCHHBIC
rpulBbl, pAa TpeACcTaBUTENEeH KOTOPBIX SIBISIOTCS MPOMYLIEHTaMH MHKOTOKCHHOB [1-3]. DT Be3aecymue
IIeCeHU 00pa3yIoT OOJBIIOE KOINYECTBO TOKCHUHBIX BTOPUYHBIX META0O0IUTOB, TAKUX KaK TPUXOTCIIUHBI,
3eapajieHOHbI, ()YMOHU3UHBI U SHHUATHHBI, CO3/JAIOIINE 3HAYUTEIBHBIC YIPO3bl O€30IaCHOCTH CEIbCKOTO
XO35ICTBA, MUILEBBIX MPOIYKTOB, JUISl 3J0POBbsl PACTEHUH, JIFOJEH, CEIbCKOXO3SIICTBEHHBIX U JPYIUX KU-
BOTHBIX [4, 5]. OnpenenéHHbIM BUIOM p. Fusarium nopaxaercs: GaKTHISCKH Kax bl BUJI SKOHOMHYECKH
BaKHBIX KYJIBTYPHBIX pacTECHHI, U (y3apHO3bl €KETOHO HAHOCST CENIbCKOXO3HCTBEHHOMY TIPOU3BOJICTBY
y1epO, OLleHUBaeMbIii BO MHOTHE MUJUTHAP/BI €Bpo [6].

Bonee toro, pazHsle, B TOM 4rcie GpuTONaroreHHbIe, BUIBI P. Fusarium, BbI3BIBAIOT OOJIC3HU Y JHOACH
[7-12]. Yarme Bcero oHM MopakaroT pOroByr 000JIOUKY TJ1a3 U HOI'TH. B TO e BpeMsi B CBSI3U C HAJIMYUEM
YCTOWYMBOCTH Y 3TUX TPHOOB K IIUPOKOMY CIEKTPY MMEIOIIMXCSI B HACTOSIIEE BPEMsI IPOTUBOIPUOHBIX
JIEKapCTB, OHH M3 04aroB WH(EKIMU PaCIpOCTPAHSIOTCS 10 BCEMY OpraHU3My OOJBHBIX Jtoed (darie
BCETO C 0CJIa0JCHHBIM HMMYHUTETOM), BBI3bIBasl Y HUX CHCTEMHYIO HH(EKINIO, CHIbHYIO HEUTPOIICHHUIO,
YTO 0OBIYHO MTPUBOJUT K JIeTabHOMY Ucxoay npaktuuecku y 100% maunenTos [13-15]. YeranosneHo, uTo
HCTOYHHKOM BHYTPHOOJBHUYHBIX (Dy3apHO30B MOXET OBITh BOAONPOBOJHAS CUCTEMA, B KOTOPOW MOTYT
COXPaHAThCS Hanbosiee OOBIUHBIC OMIMOPTYHUCTHUUECKHE? aToreHbl u3 p. Fusarium [9, 16]. AkkyparHas
HUACHTHU(HUKAIUS STHOJIOTHYECKOTO WIH MH(EKIIMOHHOTO areHTa SIBIISIETCSI OCHOBHBIM yCIIOBUEM OOPBOBI C
(by3apuo3amu pacTeHui wiu Jirozaei [17].

TAKCOHOMMUA POAA FUSARIUM

OCHOBBI TAKCOHOMHUU ITOTO poaa oOcyxkaanuck Hamu paHee [18, 19]. B coctaB pona Fusarium B pas-
HBIC TIEPHOJIBI BKITFOYATHN pa3Hoe urciio BuaoB — ooee 1000 B Hauane 1900-x, 9 B 1950-1960-x, ot 100 mo0
500 B 2006-2008 rr. [2]. [IpuuuHol yBearueHus koauuectsa BUI0B 10 1000 ObUIO TO, YTO KaXIbIi U30JISAT
13 HOBOTO BUJIA PACTCHUSA-X03IMHA HEOOOCHOBAHHO OMMCHIBATIHN Kak HOBBIHM Buj [1]. Takoe cocTosHmE MMy-
TaHUIIBI JTIIOCH J0 TIOSIBIICHUS PaOOThl HEMEIIKUX MUKOI0ToB BomnenBebepa u Peitnkunra [20], KoTophie
paspaboTanu HanboJee KOHCONUANPOBAHHYIO MOP(OIOTHIECKYIO TAKCOHOMUIO pona Fusarium. OHU 3a-
HOBO c(hopMYJIMPOBAM KOHLEMIIUIO BUJIA B 9TOM pOJie, pa3padoTair PyKOBOACTBO Uil HACHTU(DHUKALINT
€ro BHUJIOB, KOTOpasi Obljla HE3aBHCHMA OT PAaCTEHUH-X0351eB U OCHOBaHA HA MHUKOJOTHYECKUX MPU3HAKAX
n3ydaeMbIx mramMmMoB. OOBEM MpoOAETaHHOW WMHU THTAHTCKOM PaOOThHl MOXKHO YBHICTH W3 CIIETYIOLIHX
MIPUMEPOB: M3YyYWB U MpoaHaan3upoBaB okoio 1000 omyOnMKOBaHHBIX B TIEYAaTHBIX M3AaHUSIX Ha3BaHUN
rpuboB poxa Fusarium, 77 Ha3BaHWW OHU CAENAIM CHHOHMMaMH €IMHCTBEHHOTO Buia F. avenaceum, n
emé 133 HasBanus — ciHOHUMaMu F. lateritium u ero Tenieomopdsl. Beero B cocras pona Fusarium oHu
BIUTIOUMITH 16 cekruii u 142 TakcoHa, B TOM uucie 65 BHIOB, 55 pasHOBUIHOCTEH U 22 CIeIUaTN3UPOBAH-
HbIe opmbr [20].

B nanbHelinem pasHble MCCIEIOBaTeIN W3 Pa3jIMYHBIX CTPaH BKIIOYAIM B COCTaB poaa Fusarium
pa3HOE KOJIMYECTBO BUAOB (CM. Tabi. 1), oqHaKO 32 HEOOJBIIMMU M3MEHEHUSMHU, OCHOBBI TAaKCOHOMUU
BomenBebepa u PeifHKHHTa COXpaHWIINCH BO MHOTHX M3 OTHX, TOJTHOCTHIO WIIM B OCHOBHOM, MOP(OJIOTH-
YECKUX TAKCOHOMHYECKHUX CHCTEM.

Takconomust p. Fusarium cTabWInM3upoBaiach B 3HaYUTENbHON creneHn ¢ 1980-x rogos, Korma
ObUTH OMyOJIMKOBAHBI ONPEETUTEN HEMEIIKMX MUKooros [epiaxa, Hupenbepra [31] u amepukaHckoro
Mukojiora Hemnbcona ¢ coaBropamu [32], koTopblie pa3paborain MOp(hOJIOrHIeCKy 0 KOHISIIIMIO BUa. JTa
KOHIIETIIIUS TIPUHATA UCCIIE0BATEIIMI BCET0 MUpPa U JI0 CHX MOP YCHENIHO NMpUMeHsieTcs B npakTuke. Co
BpPEMEHH IOSIBJICHUS 3TUX MyOJIMKALIUI MOSBUBLIMECS METObI Ononorudeckoit [33] u GpuioreHeTHYeCKOM
[34] xoHIIeIIIIMI BH/IA TOKA3aJIH, YTO MHOTHE U3 paHee ONMCAHHBIX BUJIOB p. Fusarium HEOOX0UMO pas/ie-
JIUTH HA HOBBIE BHUJIbI, TAK KAK OHHM OKA3aJINCh HE CAMOCTOSATEIbHBIMU BUAAMHU, @ KOMIIEKCAaMH (TPYIIIaMu)
BUJIOB
! He#iTponeHust — CHHXKEHHE KOJIMUECTBa JICHKOIIUTOB-HEUTPOPHIIOB B KPOBH.
2 ONMOPTYHUCTHYIECKHUIA TTATOTEH — MUKPOOPTaHN3M, BBI3BIBAIOIIHI GOJIC3HB ¥ 0CITa0IEHHBIX OPraHu3MOB (YeIOBEKa,
JKUBOTHBIX, PACTCHHUH ), B TOM YHCJI€ ¥ CTAPEIOIIIX OPTaHOB PACTCHHH.
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Tabmuma 1
Hctopus pa3Butusa Mop¢oJIoruieckoil TAKCOHOMHUHU poaa Fusarium

ABTOpBI KJIaCCU(PUKAIIMOHHBIX CUCTEM Kon-Bo BH10B
Wollenweber, Reinking, 1935 [20]; ['epmanus 65
Snyder, Hansen, 1940-e, 1954 [21, 22]; CLIA 9
Paiinno, 1950 [23]; 6pBIuit CCCP — Poccust 55
Gordon, 1952 [24]; Kanaga 26
bBunaii, 1955 [25]; osBmmit CCCP — Ykpauna 26
bunaii, 1977 [26]; 6sBmmit CCCP — Ykpauna 31
Messiaen, Cassini, 1968 [27]; ®pannus 9
Booth, 1971 [28]; Anrus 44
Matuo, 1972 [29]; Anonus 10
Jofte, 1974 [30]; ob1Bmic CCCP — Poccwust, Uzpanib 33
Gerlach, Nirenberg, 1982 [31]; ['epmanus 78
Nelson, Toussoun, Marasas, 1983 [32]; CILIA, FOAP 30
Leslie, Summerell, 2006 [1]; CLLIA, ABctpanus 70

Mopdgonoecuueckan konyenyus BUIa OCHOBBIBAETCS HA MOP(OIOTHUECKHUX MPU3HAKAX (Pa3Mephl,
OYepTaHUsl, CEITHPOBAHHOCTD CIIOP U T.A.). buonosuueckas konyenyus OAPA3yMEBAET, UTO TIPU CKPEIIHU-
BaHUSAX TETEPOTAIUTMYHBIC M30JIATHI OJHOTO M TOTO XK€ BUAA Fusarium ¢ pa3HBIMHU TOJOBBIMU 3HAKaMU
SIBIISTIOTCSL TIEPEKPECTHO COBMECTUMBIMH W TTOTOMCTBO OT MX CKPEIIMBaHUS SBISAETCS JKU3HECIIOCOOHBIM
1 QepTHIbHBIM. Duiiocenemuyeckas KOHYyenyus MPeayCMaTpUBAET OIpeJleIeHne MOCIIe0BaTeIbHOCTE!
JHK (00BIYHO OTHOTO MM HECKOJIBKUX «3aKOHCEPBUPOBAHHBIX MOIXOISAIINM 00pa30M» TEHOB) M aHAIIN3
MTOJTyYeHHBIX JaHHBIX COTIACHO KIIAJUCTUKE® Tt (JOPMHUPOBAHUS (PUIIOTEHETHYECKUX CXEM, T.€. OTIpeene-
HUS TPYIIT U30JISTOB, OTHOCAIINXCS K OTHOMY W TOMY JKe KJIa/Ty, M U30JISAThI Ha OTIPEIeIEHHOM YPOBHE 3TON
CXEMBbI CUMTAIOTCS MPUHAIJICKAIIMMH K OJHOMY U ToMy ke Buny [1, 35, 36, 38].

Kaxxmast n3 aTuX TpEX KOHIIETINI NMEeT CBOM IPEUMYIIECTBA U HeloCTaTku (orpanudenus) [1, 2,
6, 35, 37], KOTOpbIE CYMMUPOBAHbI HIKE.

Mopdomnorudeckas KOHIIEIITUS

IHpeumywecmea: Knaccnaeckne MUKOIOTHIECKHE METONIBI H3YYSHUS MOP(OIIOTHIECKUX TTPU3HA-
KOB MHUKPOCKOTIMYECKUX TPUOOB, B TOM YWCIIE€ BUJIOB poaa Fusarium, XOpOIIO N3BECTHBI IIMPOKOM Macce
WccieioBaTenel, n31aBHa U IMIMPOKO TPUMEHSIOTCS B IPAKTHUKE I UACHTU(HUKAIIMK BUAOB TPUOOB B Te-
yenne yxe 6onee 200 ner.

Heoocmamxu: KonmaecTBo MOp(HOIIOTHYECKUX TIPU3HAKOB, OTHOCUTEIHFHO JIETKO M HAAEKHO (-
(hepeHIIMpYIOMMX BUIBI y TPHOOB pona Fusarium, HAMHOTO MEHBIIE, YeM KOJIHYECTBO BHJIOB, KOTOPHIE
HY)XKHO TU(PEpeHITUpOBaTh; B pe3yJbTaTe 3TOT0 MHOTHE BHBI TI0 ATHM NpHU3HAKaM AUQQepeHITpoBaTh
HEBO3MOXKHO.

Buonornyeckue KOHIEIIIUN

Ipeumywecmea: * MeTonpl OMOITOTHYECKON KOHIIETIINHN (CKPEITHBAHUE N3yYaeMBbIX H30JISATOB He-
W3BECTHOTO BHJIa C TECTEPHBIMHU H30JSTAMH OMpPENENEHHBIX BUIOB pona Fusarium) mo3BonstoT audde-
PEHIIMPOBATh CAMOCTOSTENBHBIE BU/BI B COCTABaX KOMIUIEKCOB BHJIOB, HAIIPUMEP, ITOT METOJ MTO3BOJIHII
BBIJIETIUTH HECKOIBKO BUAOB (F. verticillioides, F. thapsinum v 1ip.) B cOcTaBe OBIBIIIETO KOMIIEKCHOTO BH/IA
«F. moniliforme» (Teriepsb KOMITIEKca BUIOB Fusarium fujikuroi). * OOBIMHO pe3yabTaThl OMOIOTHIECKUX U
(bMITOTeHEeTHYECKIX aHAITN30B COBITAIAFOT.

Heoocmamxu: » MHOTHE W30JIATHI U BUIIBI pofia Fusarium aceKCyalbHBI U HE UMEIOT W3BECTHOM

* Kimagnctrika — (UIIOTeHeTHYEeCKAs CHCTEMATHKa; KIIal — MOHO(DHIETHYEeCKas TPYTINa POACTBECHHBIX H30JISATOB, MPO-
M30IIEAIINX OT OOIIETo MpeaKa.
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MIOJIOBOM CTa UM, IO3TOMY 3TOT METO/I HEBO3MO)KHO MTPUMEHUTH K HUM. * Kpome Toro, MHOTHE BUIBI 3TOTO
pona maxe ¢ M3BECTHBIMH TesieoMopdaMy B MPpHUpoAe (MM Aaxke B J1aOOpaTOpWH) NPH CKPEIIMBAHUN HE
JaroT (GePTHIBHBIX TIEPUTELHUEB WK 00Pa3yoT UX PEIKO U ¢ OONIBIINM TpynoM. ¢ MimeroTest ciydau, Korna
pe3ysbTaThl OMOJIOTUYECKUX aHAIN30B HE COBMAJAIOT C pe3ylibTaTaMi (PHIOTCHETHYECKUX aHaIH30B, XOTs
COBIIA/IAIOT C pe3yibTaraMi MOP(OIOTHISCKUX aHAIN30B (HArp., B CIy4ae ¢ TOMOTaNTUYHBIM BHIOM £
graminearum).

duoreHeTUYECKNe KOHIENIINN

Ipeumywecmesa: * MeToas! QUITOTEHETHIECKUX KOHIICTILHH SBIISIOTCS «PEBOJTIOIIMOHHBIMIY B MH-
KOJIOTHH U TO3BOJIAIOT MPOSICHATh MHOTHE TAKCOHOMHUUYECKHE TpyAHOCTH. DusoreHeTnyeckue KOHIENIUN
HCTIONIB3YIOT pa3IniHble MapKephl, yalle Bcero paznuuus B cukBeHcax JJHK BbIOpaHHBIX TeHOB; € TIOMO-
L[bIO TAKOTO MCCIIEIOBAHNS MOKHO KOJTMYECTBEHHO OIPEIENIUTh T€HETUYECKOE POJICTBO MEXKIY H30JIATaMU
Pa3NuYHBIX rPUOOB, B TOM YHUCIIE BUIOB poaa Fusarium.

Heoocmamiu: * 1151 pUIOTeHETHUECKUX aHAIM30B TpeOyeTcs: OpaTh KaKk MOYKHO OOJbIIE H30JIsI-
TOB KaXJOT0 BUAa Fusarium, Tak KaKk Majoe YHCIO M30JIATOB HEe OyleT penpe3eHTaTHBHBIM H3-3a 00JIb-
IOH BHYTPUBHJIOBOM M3MEHUYMBOCTH. * HempaBumibHOE NpUMEHEHHE (UIOTEHETHYECKUX METOJ0B HIIU
HeTpaBWJIbHAsE HHTEpIPETaNus pe3yabTaToB UCCIe0BaHU MOXKET NPUBOANTE K myTaHune. Hepenko Obl-
BaeT TPYIHO ONPEAETUTh I'PAaHUIIbI MPU3HAKOB BUIA, IPOBECTH JTMHHUIO MEXIY «BHUAAMHU» U OTBETHTH Ha
Bonpoc «Hackonbko pa3nuuHbIMU (OTIIMYAIOIIMMUCS APYT OT JIPyTa) AOJDKHBI OBITH IITAMMBI, YTOOBI HX
MOXHO OBUIO CUMTATh CAMOCTOSITEILHBIMHA TaKCOHaMU?» B pesyibrare 3TOro MHOTIA HEKOTOpPhIe aBTOPHI
HECKOJIBKO TPYTIIT U30JISITOB OJJHOTO U TOTO K€ BUAA HAYMHAIOT HEOOOCHOBAHHO CUUTATh CAMOCTOSATEIILHBI-
MU BuaMu. [ToaToMy puoreHeTHUECKUE aHATH3bI BCET/Ia JOIKHBI COITPOBOXKIATHCS MOP(POIOTHIECKUMHU
aHanu3amu. * MHorue XpaHsimecs B 6a3ax gaHHbIX (Harp., B NCBI*) cukBeHCH HICHTHOUIIMPOBAHBI He-
MPaBWILHO. * BO3MOXXHOCTH HCIIONIb30BAHUS OT/ICNIEHBIX TEHOB, B TOM uucie oonactu ITS simeproit p/IHK
(BBIOpaHHOIT B KauecTBE O(hUIIMATBHOTO OapKoA-I0Kyca Jyis rapcTa [ puost (em. [39, 40]), 60mb10# CyOh-
enuannbl pJJHK 1 B-TyOynrHa okazanuch OrpaHMYEHHBIMU 110 Pa3HbIM MPUYUHAM, H UX HE PEKOMEHAYIOT
CaMOCTOSITEIIBHO UCIIONB30BaTh ISl MACHTH(QHUKAUK BUIOB pona Fusarium. © 3arps3HeHUE aMIIIMKOHOB
MOXET MPHUBECTH K MOTYUYCHHUIO JIOKHBIX TOJIOKHUTENbHBIX pe3ynsraToB [ILP (u3-3a Toro, uyto mpu I1LIP
ammmndukanus JJTHK MoxkeT MpouCXOmuT U U3 aKTHBHBIX, M U3 HEAKTUBHBIX MIIM MEPTBBIX KIIETOK/CIIOP
MaTroreHa), a HAIWYHE WHTHOMPYIOMINX KOMIIOHEHTOB B 00pasliaX SKCTPAKTOB — K TOIYYCHHIO JIOXKHBIX
HEeraTUBHBIX pe3yibTaroB [37]. « Takue metoabl, kak JJHK-6apkoaunr, ne moryTt auddepennuposars mna-
TOT€HHBIE W HETIAaTOT€HHbIE U30JISITHI OJJHOTO U TOTO K€ BUAA Fusarium (Haup., U3OIATHL F. oXysporum Ui
F solani). B Takux ciyyasix eIMHCTBEHHBIH MyTh TUPPEPESHINPOBATH UX — MPOBEACHUE UCKYCCTBEHHOTO
3apakeHUsl pacTEeHU-X0391HA 3THUMHU U30JISATaMH.

B Tpéx Hanbonee momyssipHBIX KIaCCH(QHUKAUOHHBIX CHCTeMax pon Fusarium He ObUT MOHO(U-
netrnueckuM U Brirodain ot 30 [32] mo 70 [1] wim 78 Bugos [31]. [Tocne nosiBiaeHus u Bc€ Ooliee MIUPO-
KOTO MPUMEHEHHUSI TeHETUYECKUX U MOJIEKYJISIPHBIX METOJI0B COBMECTHO C YCOBEPIIEHCTBOBAHHBIMU MOP-
(hoJOrMYeCKMMU METOIaMH OBUTH OTKPBITHI U OMIMCaHbl MHOYKECTBO HOBBIX BHJIOB B COCTaBE 3TOTO POJA.
MornekynapHo-pHIOreHeTUIECKHE HCCIIE0BaHNUS, TPOBEACHHBIC B TEUCHHUE TTOCICAHUX 25 JIET, TO3BOJIUIN
c/enaTh poll MOHO(QHUICTHYECKIM; B HACTOSIILIEE BPEMsi B €ro cOCTaB BXOIAT mo MeHbliei Mepe 300 ¢u-
JIOTEHETUYECKN CaMOCTOSTENbHBIX BUAOB, 20 KJIaJ0B (KOTOPBIX YaCTO HA3BIBAIOT «KOMILIEKCAMH BUI0BY)
U JeBATh MOHO(MIETHYCCKUX THHUIT [6]. BMecTe ¢ AByMs paHee yCTaHOBJICHHBIMH, OOIEe KOJTHYESCTBO
KOMILIEKCOB BHJIOB ceiiyac cocTtaBmiio 22 (Tadm. 2).

Heo06xonnmo Takke ynoMsiHyTh KOHIENIuo «OnuH rpud — ONUH BH», KOTOpasi 03Ha4aeT «KKOHUHHY
JIBOMHOM HOMEHKJATyphl (MPaKTUKU MPHUCBOEHUS ABYX Pa3IWYHbIX HAa3BaHMH OJHOMY U TOMY € BUIY
IeOMOP(HBIX IPUOOB, HAMP., IS CTAANU TeIeoMOP(BI U aHaMOP(BI Yy ACKOMULIETOB), HAYMHAs ¢ | STHBapst
2013 r. [41], uTo Mo3*Ke OBLIO OTPaKEHO B HOBOM MeXTyHapOIHOM KOJIeKCe HOMEHKIIATyphl BOJOPOCIIEH,
rpuboB u pactenuii [42]. CornacuHo storo pemenust ¢ 1.01.2013 1. BaquIHBIM SBISIETCS TOJIBKO POIOBOE
Ha3BaHue Fusarium, KOTOpoe WMeEET NMPHOPUTET HaJl Ha3BaHUSAMH CTaguu TeaeoMopdel — Albonectria,
Gibberella w Haematonectria [6, 43 u np.].

* NCBI — Harmonanssiii mieatp CIIA 6notexHomornaeckoii napopmarmu u Harmonansuas 6ubmorexa CIIA me-
munrHcKo# nmuteparypsl (National Center for Biotechnology Information, U.S. National Library of Medicine).
° JIunus (¢ anmuiickoro lineage) — B reHeTHKe U (QUIIOTeHNH — MOTOMOK HJIM TPYIINa ITOTOMKOB OT OOILEro Mpe/Ka.
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Tabnuma 2
Komiuiexkcnl Bu10B poaa Fusarium (6, 44-50 u ap.|

Kowmmutekcrr BunoB poma Fusarium jprz(ey [
BHJIOB
1. Fusarium albidum species complex 2
2. Fusarium babinda species complex 2
3. Fusarium bucharicum species complex 8
4. Fusarium burgessii species complex (FBSC) 3
5. Fusarium buxicola species complex 2
6.  Fusarium chlamydosporum species complex (FCSC) 5
7. Fusarium concolor species complex (FCOSP win FCSP) 4
8. Fusarium decemcellularum species complex 10
9. Fusarium dimerum species complex (FDSC) 12
10.  Fusarium fujikuroi species complex (FFSC), cunouum Gibberella fujikuroi 50
species complex — GFSC
11.  Fusarium graminearum species complex (FGSC), cunonum Gibberella zeae 20
species complex — GZSC

12.  Fusarium heterosporum species complex (FHSC) 5
13.  Fusarium incarnatum / equiseti species complex (FIESC) 40
14.  Fusarium lateritium species complex (FLSC) 11
15.  Fusarium nisikadoi species complex (FNSP) 5
16.  Fusarium oxysporum species complex (FOSC) 5
17.  Fusarium redolens species complex (FRSC) 2
18.  Fusarium sambucinum species complex (FSAMSC mu FSASC) 50
19.  Fusarium solani species complex (FSSC) 60
20. Fusarium staphylae species complex 2
21.  Fusarium tricinctum species complex (FTSC) 20
22, Fusarium ventricosum species complex 3

Bcero 321

Kak 0b1110 cka3aHo BblIIlIE, B OCHOBHOM C IOMOILbIO METO/A «PacIO3HaBaHus [T.e., uaeHTHGUKauu | Gpu-
JIOTEHETHYECKUX BUAOB Ha OCHOBE reneanornieckoro coorserctsus (GCPSR — genealogical concordance
phylogenetic species recognition) k 2015 1. B coctaBe pona Fusarium ObUTH HASHTH(PHUIIUPOBAHBI IO MEHbB-
meid mepe 300 ¢unoreHeTHUECKH pasHbBIX BHUIOB; 3TU PE3YyNbTaThl ObUIM MOJYYECHBI B MCCICIOBAHHIX
penpe3eHTaTUBHBIX KYIBTYp, XpaHsammxcs B Tpéx komtekmusx — NRRL (Agricultural Research Service
[ARS] Culture Collection, USDA, CIIA), CBS-KNAW Fungal Biodiversity Centre (Centraalbureau
voor Schimmelcultures, Hunepnanner) u FRC (Fusarium Research Center, Pennsylvania State University,
CIIA). Omnako 6ompmmHCTBO U3 3THX 300 prumoreHeTHYECKUX BUIOB HE MMEOT €II€ CBOETO Ha3BaHUS
(BMIIOBOTO 3MIMTETA) U y MHOTHX U3 HUX HE UCCIIEJ0BAaHbI MOP(OIOrHUECKUE TPU3HAKH [6].

OtkpeiTue BcE OoJjblle HOBBIX BUIOB poAa Fusarium B TEUEHUE IMOCICAHUX 25 JET MpOU30LLIo (U
MIPOMCXOJUT 0 CUX IOP) C NOMOLIBIO HUCIIOJIB30BAHUS, [IABHBIM 00pa3oM, YETHIPEX KOMIUIEMEHTAPHBIX,
HO Pa3IMYHbIX, TEXHOJIOTHYECKU U TEOPETUIECKH IPOABUHYTHIX MOAXOI0B. DTH ITOJXO/bI — a) COBMECTHOE
ucnonp3oBanue [P + aBromarndeckoro cexBenupoBanus [IHK B navane 1990-x rr.; 6) nmpuHsaTue oc-
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HoBaHHbIX Ha GCPSR nccnenoBannii B kadecTBe 30J10TOTO CTAHAApTa JJIsl paclio3HaBaHMs BUI0B BHYTpU
pona Fusarium; B) HaIW4ME U TOCTYNMHOCTh OOJBIIOTO KoiuyecTBa (~40 THIC.) M30JIATOB, XPAHSIIIUXCS B
koeknusix (Hamp., B CBS, FRC u NRRL); r) Hanuumne ¢puromaTonornueckux oOIIECTB, COTPYAHNYAIO-
IIUX TI00ALHO U C BRICOKOM ILJI0JIOTBOPHOCTHRIO [6].

CornacHo moncuéraM y4€HBIX, HCCIEAYIONMX OHOJIOTHYECKOe pa3HooOpaszue TpuOOB, KOJIMYECTBO
OINMKCAHHBIX JIO HACTOAIIETO BpeMeHU ~100 ThIC. MX BaJUAHBIX® BUJOB COCTABISIOT Jumib 1/10 [51] wmu
1/50 gactp [52] oT o0miero koJaMyecTBa BCEX CYHIECTBYIOIIMX B MPHUPOAE BHAOB IpubOoB. B wactHOCTH,
OOJILIIMHCTBO U30JISTOB BUIOB p. Fusarium 10 cero BpeMeHH BBIICICHBI TOJBKO U3 SKOHOMHYECKHU BasKHBIX
KYJBTYD, T.€. U3 MeHee 4eM 1% oT o01ero uncna cocyaucToix pacteHuit [53]. Oxkumaercs, 4To BeAyIInuecs
B MHpE HCCIEA0BaHUs OMOpa3Ho00pas3us [2], a TakiKe HOBBIX DKOCHCTEM, YCOBEPLICHCTBOBAHHE MOJIEKY-
JISIPHBIX METO/IOB, OCOOCHHO MPUMEHEHHE TEXHOJOTWH CEKBEHHUPOBaHHUs ciieayromiero mnokonenus (NGS
— next-generation sequencing) [54] u 3aBepiieHNEe HACHTUPHUKALUN «CKPBITBIX BUAOBY’ [6] HECOMHEHHO
MPUBEAET K OTKPBITHIO MHOTUX HOBBIX BUIOB, POCT KOJIMYECTBA BUAOB B 3TOM poje OyJeT IpOoA0IKaThCS U
B Oyzy1em, 1 UX 00IIee YHNCII0 3HAUUTEIBHO MPEBBICUT yKa3zaHHOe BbIlIe 4nciio B 300 guiaoreHeTHIecKux
TakcoHOB. [lo coOpanHOI HaMK MHPOPMAIMK KOIUYECTBO (PUIOTEHETHYECKHX BUAOB B pone Fusarium
yke cerogust npesbimaet 300 (cm. Tadm. 2).

NAEHTUOUKALIA HA OCHOBE CEKBEHUPOBAHUSI [6, 38]

TonbKO TpU MapKEpHBIX JIOKYCa OTBEYAIOT TPEM BaXKHBIM KPUTEPHSIM JUIsl pacrio3HaBaHus QuiioreHe-
THUYECKUX BUJIOB. DTH KpUTEpUH: 1) BOZMOKHOCTH MPUMEHEHUS 110 BCEH (PHIOTCHETHYECKOH MUpPHUHE posia
Fusarium; 2) nHhopMaTHBHOCTb Ha YPOBHE BHU/IA; 3) BBISBICHUE OPTOJIOTHIT® BO BCEM pojie. DTH MapKephl
— ¢axrop 1-6 snonranun tpancisauuu (TEF 1), 6onbiuas (RPB1) u Bropas Oonblias cyosenunnna (RPB2)
JHK-3aBucumoit PHK-nonmumepasst 11. B npotusononoxuocts TEF 1, BBICOKO U3MEHUYUBBIE HHTPOHBI KO-
TOPOTO MOTYT HaJEKHO BBICTPAUBATHCS M0 WICHAM KOMILJIEKCOB BUOB MJIH HECKOIBKHUX OU3KOPOJICTBEH-
HBIX BUJIOB, CEKBEHUpOBaHHbIE YacT RPB I nu RPB2 MOTYT JIETKO BBICTpanBaThCs M0 BCeMY poay Fusarium
[38] HeoOxomnmbl JaHHBIE CEKBEHUPOBAHUS JIMIIb OJHOTO M3 ATHUX JIOKYCOB JUIS JOCTaTOYHO aKKypaTHO-
rO MOMEIICHUs] HEM3BECTHOM JIMHUK B COCTaBe KOMIUIEKCA BUAOB (B KJaJe) MO 3ampocy HYKICOTHIHOTO
BLAST y FUSARIUM-ID w/unu Fusarium MLST, unu sxe nocie NpoBeAeHus] GUIOTeHETHUECKOTO aHa-
Ju3a.

O’ Hounem ¢ coaropami [6] Toxxe naBanu BLAST-3anpocs! B ['enbank (GenBank), u onn npenymnpe-
KJIAIOT, YTO TIPU 3TOM TpeOyeTcsl TiaTeNbHasi MPOBEpKa MPAaBUIIBHOCTH «TOIM-XUTOBY, TaK Kak: 1) MHOTHE
cukBeHchl B NCBI naenTuuunpoBansl HenmpaBuibHO [55, 56]; 2) y cHKBEeHCOB, AenoHnpoBaHHbIX B NCBI
JUIs1 OOJIBIIMHCTBA OTKPBITHIX ¢ oMo bio GCPSR HOBBIX BUIOB p. Fusarium, OTCyTCTBYIOT OMHOMHAIIBI;
3) TaKCOHOMUSI MHOTHX 3aPETHCTPUPOBAHHBIX 3aMUCEH SBISIETCS] CUIIBHO ycTapeBiiei [6].

Coobmaror [57], reH B-TyOynuHa ObIT IEPBBIM MTPOTEHH-KOAUPYIOMIMM T€HOM, UCIIOIH30BaHHBIM TIPU
W3yYCHUH MOJICKYNSIpHOW (uioreHeTnku poaa Fusarium [45, 58]. OqHaxo BBISBICHO, YTO BO3MOKHOCTH
€ro UCIIOJIb30BaHMUS OTPAHUYCHBI B CBS3U C MPUCYTCTBUEM JTUBEPIEHTHBIX MTaPajoroB’ BHYTPH KOMILICKCOB
BUJIOB F. solani, F. incarnatum-equiseti u F. chlamydosporum. Xorst oonacts ITS snepuoii p/IHK BriOpana
B KayecTBe O(UIMAIBHOTO OapKOA-TIOKyca (IITpUX-Koa-okyca) ajst uapctsa [pudsr [39, 40], eé€ mones-
HOCTb B Fusarium 1 MHOTUX JPYTHX TPyMNIax TpuOOB orpaHudeHa TeM (akToM, 4TO OHa 4acTo HermHpop-
MaTHBHA Ha ypoBHE B, 1, 1ogo0H0 TEF 1, ona MokeT ObITh Ha/IEXKHO MCIIOIB30BaHA TOJIBKO ISl aHAITN3a
YJICHOB KOMIUIEKCOB BHJIOB MJIM HECKOJIBKHX OJIM3KOPOJCTBEHHBIX BUIOB. Y TaKMX HEABHO yCTaHOBJICH-
HBIX (PUTOTIATOJIOTUYCCKU BAYKHBIX JIMHHIA, KaK KOMIUIEKCHI BUJIOB F. graminearum [49, 59], F. oxysporum
[47] u F. fujikuroi [45], MHOTHE BUIBI UMEIOT UACHTUYHBIC WIH MOYTH UieHTUYHbIe amtenu [TS2 rDNA.
Haiee, ucnionbzoBanue ITS rDNA aist uaeHTHUKAIUY BUIOB U (MIIOTCHETHYSCKHUX 3aKITIOYCHUN B poJIe
Fusarium ycnoxHsieTcs IPUCYTCTBUEM B BBICOKON CTENEHH AMBEPIEHTHBIX MapajioroB MIJIM KCEHOJIOTOB'”

¢ BanuaHblit — 30ech: 0UIMAIBLHO TPUHATHIN; 3aKOHHBINA (HAIpUMep, METO/], TAKCOH). BalUaalMs (C aHINHCKOTO
validation) — opunHaIbHOE MPHUATHE METOA WA TAKCOHA.

7 CkpbIThiil BU («cryptic species») — BHJ, KOTOPbIi B (PUIOTCHETHYECKUX HUCCIICIOBAHUSIX BBIICISETCS B KA4eCTBE
OTIEIBHOTO CAMOCTOATENBHOTO TAKCOHA HCKITIOYUTENILHO Ha OCHOBE TeHETHYECKHUX Pa3IINIHi.

8 OpTosorust — TOMOJIOTHS, BOSHUKAFOIIASI BCIICACTBUE HEMTOCPEACTBEHHOM SBOIIOLIMH JAHHOM [TOCIISI0BATEIbHOCTH B
mporecce Buaoo0pa3oBanmst. OpToNOTd OOBIYHO BHIONHAIOT HICHTHYHBIE HITH CXOIHbIE (DyHKIIUN.

? Tlapasor (reHeTnKa, (HHIOreHOMHKA) — OJIMH U3 ABYX F€HOB, BOHHKIIHX B PE3yJIbTaTe AYIUTMKALUN HCXOIHOTO TeHa
OpraHu3Ma Py XPOMOCOMHOM MyTalLMH, BBITOIHSIOIIMX Pa3Hble (DYHKLIUH.

10 Kcenoror (rererunka, (HHIOr€HOMHKA) — TUII OPTOJIOTa, KOT/A W3-3a TOPH30HTAIBHOTO [IEPEHOCa, TOMOIOTHICCKIE
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ITS2 rDNA BHYTpH Ka)IOTO HCCIECAOBAaHHOTO IITaMMa IIECTH OJM3KOPOJICTBEHHBIX KOMIICKCOB BHJIOB
[45]. D10 sBNICHUE OOHApPYKEHO TAKXKE B KOMIUIEKCE BUAOB F. buharicum; 3T0 TOKa3bIBACT, YTO CIIy4an
JTYTIIMKAMK WIK TOPU30HTAJIBHOTO TIepeHoca FeHa MPOU301IEN o MeHblIel Mepe 49 MITH JIeT ToMy Ha3aj
[38].

[IpoBoaumoe B mocnennee Bpemsi B CLLIA cexkBeHHpOBaHHE TeHOMa ¢ HU3KUM OXBaToM JUid 93-Xx ¢y-
3apHeB, BMECTE C APYTMMHU JaHHBIMUA O CHKBEHCAX BCEro TeHoMa, OyayT KpUTHYECKHMU IS pa3pabOTKU
NGS-cxeMm TundUKauy, HeOOXOAUMBIX AJIS1 OIMCAHUS MHOKECTBA HOBBIX BUIOB, KOTOpPBIE OYIyT OTKpHI-
TBI B OyAyIIMX (PUTONATOIOTHYECKHX, OMoreorpaduuecKrux UCCIIeTOBAHUIX U UCCIICJOBAaHHAX 110 MeTare-
HOMUKe [6, 38].

B crarbe amepukaHckux uccienonateneit [6] qaérest moapoOHasi HHCTPYKLMS M WIUTIOCTPALIUH O MTPaK-
THKE MOJa4YH B OHY U3 TpExX 6a3 nanueix BLASTn-3anpocoB 10 MOIy4YeHHBIM B HCCIEIOBAHUAX CHKBEH-
caMm ompeaeNEHHbIX TeHOB M OMMCAHbl METOBI Pa0OTHI ¢ TIOyUYEeHHBIMH OT 0a3 oTBeTaMH. AJpeca HTHX
Tpéx ba3 JaHHBIX, K KOTOPBIM MOKHO UMeTh joctyn 1o uHtepHery: FUSARIUM-ID (http://isolate.fusar-
iumdb.org/; [600 61]; Fusarium MLST (http://www.cbs.knaw.nl/fusarium/; [8]; NCBI GenBank (http://
www.ncbi.nlm.nih.gov./) [6].

WccnenoarensM, jxenaromuM 1aTh 3anpoc B [eHbaHk peKoMeHIyI0T UCTIONb3BaTh CUKBEHCHl TEF/,
RPBI w/wmu RPB2, a ne cukBencs! ITS wiu LSU rDNA, u uckars cukBeHCbI, moiay4yeHHbie u3 NRRL cpenu
«top hits». [Ipuuuna Toro, moueMy He PEKOMEHIYIOT UCTONB30BaTh CUKBEHCH TS rDNA n/umu 1oMeHsl
D1+D2 LSU rDNA u3yuyaemoro HeM3BECTHOTO BHa JUId Iojayu 3amnpoca B ['enbank B Tom, uto 50% wmin
Ooublre CUKBEHCOB Fusarium u3 3Tux jgokycoB B NCBI nmepenyransl. Kpome Toro, cuksencsr [TS+LSU
rDNA caumkoM 3akoHCepBUpOBaHbI 1t AuddepeHanni BUJOBBIX JIUMHUTOB Y OOJBIIUHCTBA (y3apueB
[6].

ABTOpHI [6] MPOMIIITIOCTPUPOBAIH BO3MOXKHOCTD JIOMYIIEHUST OOBIYHBIX OMIMOOK MPH MCIOIb30BAaHUN
nporpamMMbel BLASTn 1t BHIOBO#M HACHTU(UKALINN U CLIOCOOBI HX TIPEOAONICHHS, HA TPUMEpE UcCcie10Ba-
Huit Cytxapa u bxarra [62]. [locnennue nenonuposanu B ['enbanke 100 cuxsencos ITS rDNA u3 ogxoro
3aperucTpUPOBAHHOTO HOMEpa rpuda Mo mpeAnoaaraeMbIM HazBaHueM F. equiseti, kak BLASTn 3ampoc;
OJIHAKO TIPH ATOM OBLIO 00HApYKEHO, UTO 48 CHKBEHCOB, ICIOHUPOBAHHBIX C OMHOMHAIaMH, ObUIN Helpa-
BIWJIBHO MJICHTU(HUIMPOBAHBI Ha BHI0BOM ypoBHe. O’ JlonHemnn u np. [6] Taxke pa3paboTain peKoMeHa-
LUK JUIS YBEIMYCHUSI CTAaTHCTHUECKON BEPOSITHOCTH aKKypaTHOW MIEHTH(UKAIMN M3Y4aeMbIX HU30JSTOB
pona Fusarium 10 ypOBHS BUJIa HITH «KOMILIEKCa BUIOBY», cocTosume 3 10 aTanoB («1arosy), moapoOHO
WX OMHCAIHN ¥ 00CYANIIH, TOKa3aB TaKkKe IMyTH H30eTaHus OMINOOK, C WILTFOCTPALUSIMH 1 IPUMEPaMU; HIKE
MBI IPUBOAMM CIUCOK 3THX 10 3Tamnos:

HcnpaseTe XpoMaTrorpaMMbl CHKBEHCOB TIOJTHOCTBIO M aKKYPaTHO.

Ucnonesyiite TEF1, RPBI n/unu RPB2, ne ucnonesyiite I[ITS+LSU rDNA.

[Tepen maueii 3ampoca B I'enbank gaitte 3anpoc B Fusarium MLST nniu FUSARIUM-ID.

[IepenpoBepsTe XpoMaTorpaMmsl B MecTax, rie B psjuax BLASTn nmerorcs npoMexyTKH (TyCTbIe Me-
cTa).

TmiarenbHO MpoBepbTE BUOBHIE Ha3BaHUS, acCOLUUpYomuecs ¢ «ron-xutamm» BLASTn.

[To Bo3amokHOCTH NoyunTe cukBeHchl JIHK 13 1Byx caMocTOATENbHBIX JTOKYCOB.

JlanHbIe OMyOJIMKOBAaHHBIX PE3YJBTATOB HccieoBaHuii ¢ mpuMeHeHneM Metoga GCPSR moryT nmomoub
OILIEHHUTh, KOT/Ia POLIEHT CXOCTBA YKA3bIBAET HA KOHCIIEIU(PUUHOCTE' !,

Osnapeiite ad hoc (T.e., BpeMEHHO#H ) HOMEHKJIATypOH BHIOB-TaIUIOTUIIOB'?, KOTOPBIE UCIIOIB3YIOTCS B
HEKOTOPBIX KJIaJax.

[Homyuute n3 Komnexknuu kyastyp (CBS-KNAW, FRC n NRLL) cnipaBku o mtammax.

OueHb yacTo HeMpaBHIbHBIE WACHTH(QHUKAIUN 00HAPYKUBAIOT M UCTIPABIISIIOT B JIyUIINX KypHAIaX.

[Ipenensl M3MEHYMBOCTH BHJOB W DBOJNIOLMOHHBIC B3aUMOOTHOIICHUS] B HEKOTOPBIX HanboJee Bak-
HBIX (DUTOMATOTEHHBIX JIMHUSIX (HAmp., B KOMIUIEKcax BUAOB F. fujikuroi, F. oxysporum, F. solani n F.
sambucinum) ené He pelIeHbl TOJTHOCTBIO; 3TO KacaeTcs 0COOCHHO HEJaBHO BBISBICHHBIX KJIAJOB [6].
Kak ymomuHanoch Bbllle, OTHOW M3 TJIaBHBIX eNieil TeHepUpOBaHHS JaHHBIX B MaciuTabe TeHOMOB IS

MIOCTIEZIOBATEILHOCTH NMEIOTCS Y PA3HBIX BUJIOB.

! KoHCcneu(puaHOCTh — IPUHAICKHOCTD K OAHOMY M TOMY K€ BHIY.

12 Taruotun — rpynmna crenudrIecKux aweliell B KIacTepe KOMIAKTHO CLEIUICHHBIX T€HOB B XPOMOCOME; KIAacTep
OOBIYHO HACIIEAYETCS LIETUKOM.
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Bcero poaa Fusarium SBISETCS UX UCTIOJIB30BAHUE TSI HAXOXKICHUS JOTIOIHUTEIbHBIX (PUIIOTCHETHUECKU
WH(POPMATHUBHBIX JIOKYCOB C LIEJIBIO MPOBEICHHS MCCIIEAOBAHUN Ha ypoBHE BHIa ¢ mpuMmeHeHneM NGS
(cexBeHMpOBaHM cleayrouero mnokoyienus). Llenpio uccrnenopareneil ABaseTcs B HEAAIEKOM OyaylieM
UICHTU(DUIUPOBATH JIOTIOJIHUTEIIbHBIC TeHBI, TaKUe ke UHpopMmaTuBHbie Kak TEF1, RPBI v RPB2, nus
JanbHeHINX UaeHTU(UKAIMKA BUAOB pona Fusarium, MONEKYISIPHON AMArHOCTUKU U MOJTyYeHUs HaaEx-
HBIX (PUJIOTEHETHUUECKHX JIAHHBIX [6].

Ipumeuanue. B mocneqnee BpeMs B TUTEPAType MOSIBUIUCH HOBbIE COOOIIEHUS 00 yIpa3THEHUH KOM-
mekca BunoB F. graminearum (FGSC) u BKIIIOYEHNH BCEX €TO BUIOB B COCTaB KOMILIEKCA BUAOB F. sam-
bucinum (FSAMSC) [63-65].
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PACIIPOCTPAHEHME UCYE3AIOIINX PACTEHUI B KAXCKOM PAMOHE (A3EPBAMJIXKAH):
BJIMATOHIUE 5KOJIOTMYECKUE ®AKTOPHI 1 [TPOI'HO3MPOBAHUE ITOTEHILIMAJIBHOTO
PACITPOCTPAHEHN A

@DIIOpUCTHYECKUE HCCIIEOBAHUS HEOOXOAMMBI U OLEHKH TEKYIIEro COCTOSIHUSI M COXPAaHEHMs OHOpa3HO-
o0pa3ust B MI00aJbHOM M HAIlMOHAJIBHOM Maciitabe. B mocnennee Bpems IPOBOASATCS MCCIEIOBAHHS OMOpa3HOO-
Opasus ¢ UCTOJIB30BAHUEM PA3IMYHBIX MEKANCIUIUIMHAPHBIX METOI0B M M3MepeHuid. Kaxckuii pailoH pacrtosioxeH
B CEBEpO-3amafgHoi yacTh AsepOaii/pkaHa W JEMOHCTPHPYET Pa3sHOOOpa3HyIo JIOKAIbHYIO (h1opy W mpencTasiser
oxoro 25% Bcex BuAOB pacTeHuil KaBkasza. B HacTosIeM mccieqoBaHUM MBI BIIEPBBIC COCTABMIIA KOHTPOJIBHBIH
CIHMCOK PACTEHWH HaXOASAIINXCS IO YIpO30i MCUE3HOBEHUS B paiiOHE MCCIIEOBAHMS, TPOAHAIN3NPOBAIN HX pac-
MIPOCTPAHEHHE B 3aBUCHMOCTH OT BBICOTHOTO T'paJHEHTa, ONPEIESIIMIN MecTa ¢ OorarbiM OHOpa3HOOOpa3nem u 3H-
nemu3MoM. Kpome Toro, 15 penxux n HaXomsImuxcst O YyTpo30i NCUE3HOBEHUS BUAOB U UX apeajbl ObUIN Hccie-
noBaHBI Ha ocHOBe MHOTOMepHOTO Cratnctndeckoro Anamnza (MCA), ocHOBaHHOTO Ha 6 (haKTOpax OKpYKaroIeit
cpernsl (TeMreparypa, KOJIMIeCTBO OCAIKOB, AMOKCH]] YIJIEPOAA, BIAXHOCTh, BEICOTA HAJl YPOBHEM MOpS U YKIIOH).
BrmiepBrie MBI nHcmoNb30BaNH moaxox MakcumansHOH OHTpormu (MakceHT, Ha aHDL.: Maxent) MopeaupoBaHUs
Pacnpenenernns Bunos (MPB, Ha anr.: SDM) ans Kaxckoro paiioHa, 9To0BI IpeacKa3aTs MOTCHIHATIBHOE pacmpe-
nenenue Platanthera chlorantha (Custer) Rchb. (Orchidaceae), Ophrys oestrifera M. Bieb. (Orchidaceae) u Castanea
sativa Mill. (Fagaceae). OCHOBHBIC BBIBOIBI MCCIICIOBAHMUS 3aKIIFOYAJIIICh B TOM, YTO CEBEPHAsl U CEBEPO-BOCTOUHAS
YacTH B pailoHe HCCeI0BaHMS ObUIN ONPEAEIICHBI B KAUeCTBE OCHOBHBIX OOTATHIX IIEHTPOB OMOPa3HO00pasns 1 HHJE-
Mu3Ma. B pesysnbrare cTaTHCTHYECKOTO aHaIN3a BBISBIEHO, YTO C YBEIMYCHHUEM BBICOTHI OOTaTCTBO SHAEMH3MA TaKKe
BO3pacTaet. J{JIst MHOTUX PAacTEHHH TeMIeparypa 1 BIa)KHOCTh ObIIM OIPE/IEJICHbI B KAYECTBE OCHOBHBIX BIUSIOIINX
9KOJIOTHYECKHX (PAKTOPOB Ha YHCICHHOCTh BH/IOB.

Knroueswie cnosa: sanemMu3M, BugoBoe 6orarctBo, MCA, pacTeHUI HAXOMAIINXCS IO YTPO30H, MOAETHPOBAHUE
pacIpocTpaHeHHs] BHJIOB, COXpaHEHHE.

Ibrahimova A. G.

DISTRIBUTION PATTERN OF THREATENED PLANTS IN QAKH DISTRICT (AZERBAIJAN):
ENVIRONMENTAL FACTORS AFFECTING AND PREDICTION OF THE POTENTIAL DISTRIBUTION

Floristic investigations are necessary for the assessment of the current diversity status and conservation of
biodiversity on a global and national scale. Recently, biodiversity studies are taken up on different multidisciplinary
methods and measurements. Qakh district, which is located in the northwestern part of Azerbaijan demonstrates an
extremely diverse local flora, and it presents about 25 percent of all plant species of the Caucasus. In the present study
for the first time, we compiled a checklist of threatened plants diversity of the study area, the patterns of species range
depending on the altitudinal gradient, to determine concentration areas with rich biodiversity and endemism. Besides,
selected 15 threatened species were investigated based on multivariate statistical analysis (CCA) based on six envi-
ronmental factors (temperature, prediction, carbon dioxide, humidity, altitude, and slope). For the first time, we used
the Maximum Entropy Modeling (Maxent) approach of the Species Distribution Modelling (SDM) for Qakh district,
to predict the potential distribution of Platanthera chlorantha (Custer) Rchb. (Orchidaceae), Ophrys oestrifera M.
Bieb. (Orchidaceae) and Castanea sativa Mill. (Fagaceae). The key findings of the study were that the north and north-
eastern parts were identified as main rich centers of biodiversity and endemism in the study area. As a result of the
statistical analysis, it became clear that as the elevation increases the richness of endemism is also raising. For many
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plants, the temperature and the humidity were indicated as the significant environmental variables that influenced the
species abundance.
Key words: endemism, species richness, CCA, red list species, Species distribution modeling, conservation.

Introduction.

Biodiversity is changing by the day over the world and the impacts are mostly not positive. Each natural
flora is not only a random composition of species; also it has a unique structure based on its internal com-
pliance. Species diversity of the bioregion, ecoregion, local areas reflects the current state of vegetation and
may have some changes and variations within over time. Comparing and assessment of vegetation cover
based on differently diversity indexes, mathematical and statistical measures are one of the most widely ac-
cepted metrics on biological, ecological and biogeographic researches [Couto, 2005, Hofmann et al., 2017,
Raimundo et al., 2017]. Diversity measures provide more information about similarity or dissimilarity of
species composition of the areas, species richness, evenness, abundance or dominance of various species.
These allow comparing different regions, areas, populations, taxa and etc. One of the main indications of
the ecosystem services is diversity, and it directly affects the protection of the biodiversity of the ecosystem
[Ricklefs, 1990].

Species distribution modelling is presently the main tool for predicting potential distribution of plant species
under climate change [Guisan, Thuiller, 2005]. The maximum entropy modeling technique (Maxent) is one of the
most often used [Kariyawasam et al., 2019; Sarskaya, I{rech, 2019] a machine-learning algorithm of the SDM
methods. Numerous studies have demonstrated the reliability of Maxent [ Wosz et al., 2008; Pearson et al., 2007].

Azerbaijan demonstrates an extremely diverse native flora, consisting of more than 4500 species of
vascular plants that represent approximately 69% of the total species of the Caucasus region (6,400 plant
species) [Flora of Azerbaijan, 1950-1961; Asgarov, 2011, Alizade et al., 2019]. 200 of them are endemic
species of Azerbaijan, 900 endemics of the Caucasus [Red book of Azerbaijan, 2013; Solomon et al., 2013].
Relict species of the Tertiary period can be found in all the areas of Azerbaijan. Although the vegetation
of the country has been studied by a number of scientists in different areas, but flora the northwestern
part of the Azerbaijan (Qakh region) have not been thoroughly studied in detail. However, the flora of the
Ilisu State Nature Reserve in 1996, which is 11% of the district’s territory [Abdullayeva 1996]. In recent
years, the flora of the Qakh district was studied in our research studies [Dadashova 2013; Dadashova 2014;
Mehdiyeva et al., 2017]. In generally, the data of plant diversity, invasive ailen plants, medicinal plants,
forest ecosystems of the study area were studied by several researchers [Hajiyev, 2004; Musayev, 1991;
Askerov, 2001; Karimov, 2000; Dmitriyeva, 1966; Mehdiyeva, 2007; Hatamov, 1997; Ahmadova, 2008].
The goal of the investigation was for the first time to compile a checklist of plant diversity of the northwest-
ern of Azerbaijan (Qakh region), to study the patterns of distribution of species depending on altitude, to
determine concentration areas with rich biodiversity and endemism. For the first time, we used the Maximum
Entropy Modeling (Maxent) approach of the Species Distribution Modelling (SDM) for Qakh district, to predict the
potential distribution habitat for Platanthera chlorantha, Ophrys oestrifera, and Castanea sativa.

Materials and methods.

Study area

Azerbaijan located at the crossroads of Southwest Asia and Southeastern Europe, between latitudes 38°
and 42° N, and longitudes 44° and 52° E, in the total area of 86,600 km?. It is occupied the southeastern part
of the Caucasus. The Caucasus Mountains system includes the Greater Caucasus and the Lesser Caucasus
Mountain Ranges, at the intersection of Europe and Asia. The Southeastern part of the Greater Caucasus
and the Western part of the Lesser Caucasus belongs to the territory of the country [Museyibov, 1998].
Qakh district located is in the northwestern part of Azerbaijan and the southern part of the Greater Caucasus
within the country, in the total area of 1494 km? (Fig. 1). There are two protected areas - Ilisu State Nature
Reserve (173,81 ha) and Qakh State Nature Sanctuary (368,36 ha) [Ibrahimova, 2015]. According to the
botanical-geographical region of Azerbaijan, the northern and northeastern parts of the region belong to the
Western Greater Caucasus, central part to the Alazan-Ayrichay valley, and the southern part to Bozgir pla-
teau botanical-geographical region [Flora of Azerbaijan, 1950-1961]. The study area is mainly the moun-
tainous region, basically in the north and northeast parts; the southern and central parts are more lowland
areas. Approximately 30% of the total area of the region territory is forested [Museyibov, 1998]. Forest
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covered areas are mainly located in the northern and north-eastern part of the region; approximately 50% of
the central part and small areas of the southern part is covered with forests. The flora of the district is quite
diverse, due to the various and favorable natural climatic conditions, physical-geographical location, the
variety of vegetation types. There are alpine meadows and carpets, subalpine meadows and grass, mountain
meadows and meadow steppes of the forest, forest plants, bushes plants, xerophyte light forests, steppe
plants, and semi-desert plants vegetation types.
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Figure 1. Location map of Azerbaijan with indication of the altitudinal gradient.

Species occurrence and environmental data

Distribution and environmental data were acquired from our field surveys that were conducted in Qakh
district, during the time period of 2012-2019. The threatened plant species checklist was prepared accord-
ing to route and sampling methods during surveys and investigated literature resources [Flora of Azerbaijan
1950-1961; Alizade and et al. 2019]. Accepted scientific names and synonyms were determined based on
the Flora of Azerbaijan, then verified and updated according to other sources [Flora of Azerbaijan 1950-
1961; www.worldfloraonline.org]. Collected herbarium vouchers during field surveys are stored in the
Herbarium Foundation (BAK) of the Institute of Botany, Azerbaijan National Academy of Sciences.

Species distribution modeling and statistical analysis

Data of 15 threatened plant species (A/lium ursinum L., Castanea sativa Mill., Celtis caucasica Willd., Corylus
colurna L., Diospyros lotus L., Galanthus caucasicus (Baker) Grossh., Limodorum abortivum (L.) Sw., Ophrys oes-
trifera Bieb., Orchis purpurea Huds., Platanthera chlorantha (Cust.) Reichenb., Pterocarya pterocarpa (Michx.)
Kunth. ex L. Iljinsk., Punica granatum L., Pyracantha coccinea M. Roem., Rhus coriaria L. and Taxus baccata
L.) and six environmental variables (temperature, humidity, prediction, carbon dioxide, elevation, and slope) were
multivariate analyses using Canonical correspondence analysis (CCA) ordination, in order to understand
the environmental factors controlling plant diversity [Palmer 1993; Mcdonald 2014; Oksanen 2015]. The
species are represented as blue circles with the name of the plant and the environmental variables represent
the centric green lines.

Climate data were obtained from the WorldClim Global Climate Data to represent present (1970-2000) [Fick et
al., 2017; http://worldclim.org/version2, consulted on 2017] climatic conditions with a resolution of 30 seconds
of arc (~1 km resolution at the equator). The combination of climatic variables used in the model for each spe-
cies are the following: mean diurnal range (mean of monthly (max temp - min temp)) (Bio2), temperature
seasonality (Bio4), min temperature of coldest month (Bio6), temperature annual range, bio5-bio6 (Bio7),
mean temperature of coldest quarter (Biol1), annual precipitation (Bio12), precipitation of wettest quarter
(Bio16), precipitation of driest quarter (Biol7), precipitation of warmest quarter (Bio18) for Pl. chlorantha;
Bio2, Isothermality (BIO2/BIO7) (* 100) (Bio3), Bio4, Bio6, Bio7, Biol2, precipitation of wettest month
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(Biol3), Biol7, and Biol8 for O. oestifera; Bio6, Bio7, Biol2, precipitation seasonality (coefficient of
variation) (Biol5), Bio16, and Bio18 for C. sativa.

To predict the potential distribution of the selected threatened plant species (Platanthera chlorantha, Oprys
oestifera and Castanea sativa) we used the Maximum Entropy Modeling technique (Maxent) [Phillips et al.,
2006] of a Species Distribution Modeling (SDM) approach [Guisan et al., 2005] via the dismo package [Hijmans
etal., 2011] in R version 3.6.2 [R Core Team, 2019]. We compared the relative importance of all (19) bioclimat-
ic predictors to the probability of the species distribution. Species distribution models are evaluated we used the
receiver operator characteristic (ROC), summarized by the area under the curve (AUC) statistical test. For easy
interpretation of the results, it was created a linear scale of values ranging from 0 to 1 on the maps. Predicted levels
classified in four range values: Not suitable (0.00-0.25; white pixels), Low (0.25-0.50; yellow), Medium (0.50-0.75;
light purple), High (0.75-1.00, dark purple).

Results and discussion

A threatened plant species generally endangered by changing environmental or human factors, as a
result, they become few in numbers. The main criterion for the conservation of these species is to identify
significant reasons why the species are becoming endangered. In the study area, we have recorded 4 endem-
ic species of Azerbaijan, 242 endemics of Caucasus. From the total number of species, 54 plant species in-
cluded in the Red Book of the Republic of Azerbaijan (2013) and 275 endemic plants to the Red List of the
Caucasus (2013) (Table 1, Fig. 2). According to the results of floristically analysis and patterns of endemic
richness the Western Greater Caucasus botanical-geography region was identified as the main rich centers
of biodiversity and endemism in the study area. One of the main reasons is geographic location and isola-
tion of biodiversity and endemic species among mountain ranges. The percentage of endemism gradually
increasing from the lower mountain zone and recorded the highest number of endemic taxa in the middle
mountain range, then partially reduced to the alpine zone.

The diversity and distribution pattern of endemic and threatened plant species in Qakh dis?jalf 1
endemic of | endemic of the | Red Book of Red List of
Geographical range Azerbaijan Caucasus Azerbaijan the Caucasus
(2013) (2013)
Botanical-geographical region
Western Greater Caucasus 4 225 54 166
Alazan-Ayrichay valley 0 14 8 57
Bozgir plateau 0 29 12 52
Altitudinal zone
Lowland 0 26 17 68
Lower mountain zone 0 58 29 104
Middle mountain zone 2 92 29 121
Upper mountain zone 2 75 17 67
Subalpine zone 1 72 14 37
Alpine zone 2 79 12 39

The endemic and red list species varied differently along the altitudinal gradient (Fig. 3). The endemic
plants of Caucasus, as well as Red Book plant species, were analyzed depending on the altitudinal gradient.
The endemic plants of Azerbaijan (4 species) were not taken into account in the analysis in terms of the
small number of them. As a result of the analysis, it became clear that as the elevation increases the richness
of endemism is also raising. The red list species distributed in all altitude zones in the study area. The highest
richness of endemic as well as red list taxa was found at lower and middle mountain elevation zones. The
distribution of endemic species richness at high elevation is governed by a series of biological, geographical,
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climatic and ecological factors. One of the main reasons for high endemism in higher elevations that most
of the endemic plants are located and conserving in the Ilisu State Natural Reserve, where they are have
affected by low human activities.

Orchis purpurea Cephalanthera rubra  Limodorum abortivum Castanea sativa Astrantia maxima

Figure 2. The threatened species in Qakh district.
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Figure 3. Linear regression of the endemic and threatened plant species richness along an altitudinal gradient.

Data of 15 rare and endangered species (A/lium ursinum L., Castanea sativa Mill., Celtis caucasica Willd., Corylus
colurna L., Diospyros lotus L., Galanthus caucasicus (Baker) Grossh., Limodorum abortivum (L.) Sw., Ophrys oes-
trifera Bieb., Orchis purpurea Huds., Platanthera chlorantha (Cust.) Reichenb., Pterocarya pterocarpa (Michx.)
Kunth. ex I. lljinsk., Punica granatum L., Pyracantha coccinea M. Roem., Rhus coriaria L. and Taxus baccata L.) and
six environmental variables (temperature, humidity, prediction, carbon dioxide, elevation and slope) were subjected
multivariate analyses using CCA (Canonical correspondence analysis) for ordination, in order to understand the envi-
ronmental factors controlling plant abundance. The results of ordination are presented in Figure 4.

For many plants the temperature and the humidity was indicated as the significant environmental
variables influenced to the species abundance. A. ursinum, G. caucasicus, O. purpurea and P. coccinea are
strongly correlated with amount of precipitation and negatively correlated with the temperature. T. baccata
and D. lotus are positively correlated with altitude. The variance is 63 percentages in the species abundance
with respect to the environmental variables. Consequently, figure 2 reasonably faithful in displaying the
fitted abundance values.

Potential distribution of selected three threatened plant specie

Out of the studied species, we selected the most threatened three species to research their present poten-
tial range in Qakh. They are the following: Ophrys oestrifera, Platanthera chlorantha, and Castanea sativa.
For O. oestifera and Pl. chlorantha has recorded only three populations with few individuals.

Before modeling, we compared the relative importance of all (19) environmental variables, to under-
stand the climatic determinants (Table 2, Fig. 5). Then, we used the combinations of climatic responses that
best predict the distribution of the species. These are Bio2, Bio4, Bio6, Bio7, Bioll, Biol2, Biol6, Biol7
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and Bio18 for Pl. chlorantha, Bio2, Bio3, Bio4, Bio6, Bio7, Biol2, Biol3, Biol7, and Biol8 for O. oestif-
era, Bio2, Bio6, Bio7, Biol2, Biol5, Biol6, and Bio18 for C. sativa.
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Figure 4. Canonical correspondence analysis (CCA) ordination diagram relating plant species abundance to envi-
ronmental variables along the recorded areas. The eigenvalues of axis 1 (horizontally) and axis 2 (vertically) are
0.82 and 0.81. The species are represented as blue circles with name of plant and the environmental variables repre-
sent as the centric green lines.

Table 2
Estimates of average contribution and permutation importance of the environmental variables used
the SDM modeling of study threatened plants

Platanthera chlorantha Ophrys oestrifera Castanea sativa

Variable | Percent Permutation Variable | Percent Permutation Variable | Percent Permutation

contribution | importance contribution | importance contribution | importance
Bio2 38.0 38.1 Bio2 38.1 21.1 Bio2 21.2 15
Bio4 0.4 0.1 Bio3 0.3 0.2 Bio6 15.8 13.1
Bio6 1.4 0.1 Bio4 4.7 8.1 Bio7 26.3 55.2
Bio7 0.4 0.2 Bio6 13.6 10 Biol2 333 7.2
Bioll 5.4 38 Bio7 0.1 0.1 Biol5 0.4 0.3
Biol2 30.2 0.5 Biol2 8.6 0.2 Biol6 2.2 9
Biol6 23.1 16.8 Biol3 21.4 59.1 Biol8 0.8 0.2
Biol7 0.3 0.1 Biol7 0.2 0.1
Biol8 0.8 6.1 Biol8 13 1.1

In the present study, the final SDM model obtained by the combination of various models had area un-
der the curve (AUC) value of 0.99 for all studied plant species, showing that the model performed better in
predicting the potential habitat area for the selected species.

All three plant species are currently distributed in the northern part of the Qakh district, however in
recent years, O. oestifera also can be found in the areas of the central part. According to the analysis of
the present habitat suitability, the model predicted the potential species distribution in the central part of
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the study area for Pl chlorantha and O. oestifera. So it is possible to spread and optimal environmental
conditions for PL chlorantha threatened plant species in the central part of the study region (Fig. 6). The
predicting map showed that under the present climatic conditions, about 200.2 km? of the total area of Qakh
district is suitable for potential distribution by P/ chlorantha, 311.9km? by O. oestifera, 268.2 km? by C.
sativa (Table 3).
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Figure 5. The selected response curves (with higher values) of the logistic prediction of the distribution of
Phlatanthera chlorantha (A), Ophrys oestrifera (B) and Castanes sativa (C) bioclimatic variables. The y axis
shows the probability of presence expressed in logistic values, between 0-1.

Table 3
Area in square kilometres (Km2) showing present suitable habitats in Qakh
Range Habitat Suitability Present area predicted in Azerbaijan, km?
Platanthera Ophrys oestrifera Castanea sativa
chlorantha
0.00-0.25 Not suitable 1293.8 1182.1 1225.8
0.25-0.50 Low suitable 60.3 76.4 64.8
0.50-0.75 Medium suitable 58.4 55.8 53.9
0.75-1.00 | High suitable 81.5 179.7 149.5
0.25-1.00 Overall suitable 200.2 311.9 268.2

The present study, for the first time at a national scale, modelled the present distribution of Ophrys

oestrifera, Platanthera chlorantha, and Castanea sativa using the SDM modelling approach. Based on the
results of the model, it can be predicted that in the future these species can be found where they are shown
on the forecast maps, in contrast to the distribution area in the present. The climate is recognized as the
main factor affecting species occurrence. The present potential distribution of all studied species fits with
the original occurrence records, thus showing that species distribution modeling methods are very helpful
in predicting the suitable areas.
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Figure 6. The SDM maps showing the present potential distribution of Platanthera chloranrantha,
Ophrys oestrifera and Castanes sativa. White = Not suitable, Yellow = Low suitable, Light purple =
Medium suitable and Dark purple = High suitable.
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CE30HHAS JUHAMUKA YMCJIEHHOCTU AM®UBUA U PEIITUJINI B 3AKPEIIJIEHHBIX
IIECKAX KAPHABYVYJIS (FOT'O-3ATTA JHBIN KbI3bIJIKYM, Y3EEKHMCTAH)

B cratbe mpencTaBiIeHBI pe3ylbTaThl MOJIEBBIX padoT, mpoBeaeHHBIX B 2016-2018 1T, B 3aKpemIeHHBIX MecKax
KapnaOuyss o n3y4eHuIo COCTOSIHUS TeprieTo(ayHbl B CE30HHOM acrekTe. B n3ydyeHHOM 6HMOTOIE OTMEUEHO BCETO
17 BunmoB (amduduii - 1, pentmwmit — 16). UACICHHOCTh PENTHINNA KOIEOIETCS 3HAYUTEIFHO - BECHOM B CpeTHEM
Ha | ra yureHo 5,7 ocobeii, 1etoM — 9,2, ocenpro — 2,2. MakcuManbHas YUCICHHOCTh MX B JICTHUI CE30H CBsA3aHA C
osiBTICHHEM MoJobIX smepull (Agamidae u Lacertidae). YucnennocTs npeacraButeneit Boidae u Colubridae Bo Bce
CE30HBI HH3KA.

Kymaer @.K., Hleprazapos 2.111.

KAPHABYVJI KATTUK MYCTAXKAMJIAHTAH KYMJIAPU AMOUBUS BA PEIITUJIVSJIAP
COHUHUHT MABCYMUM JTMHAMUKACHU CKAHYBUN-FAPBUI KU3UUJIKYM, Y3BEKUCTOH)

Maxonana 2016-2018 #immrapna KapHaOayTHUHT KaTTHK MyCTaxKaMIIaHTaH KyMilapuia reprerodayHaHu MaB-
CyMHil JKHXaT[aH YpraHuu 6yifnua YTKA3WIraH Jajia WILIApH HATHKANapy KeITHPHIraH. YpraHuiran OHOTONIA
xamu 17 Typ Kaitn strinnu (ampudus - 1, pentunus — 16). Pentunmusinap COHE Ce3MTapiiu napaxasa y3rapud Typaan
— Gaxopza yprada rexrapura 5,7, &3ma — 9,2, Kysga — 2,2 Xxucobra onmuHrad. £3 MaBcyMuia ylnapHHUHT COHMHH MAKCH-
MyMra eTHIH &mr kanrakecakinapHuHr (Agamidae Ba Lacertidae) maiino 6ynumm 6unan Oornuk. bapua dacmmapna
Boidae Ba Colubridae Bakuiapyu COHU KaM.

Jumayev F.Q., ShernazarovE.Sh.

SEASONAL DYNAMICS OF THE NUMBER OF AMPHIBIANS AND REPTILES IN THE FIXED SANDS
OF KARNABCHUL (SOUTHWESTERN KYZYLKUM, UZBEKISTAN)

The article presents the results of field work carried out in 2016-2018 in the fixed sands of Karnabchul to study
the state of herpetofauna in a seasonal aspect. In the studied biotype, only 17 species were noted (amphibians - 1,
reptiles -16). The number of reptiles varies significantly - in the spring on average 5.7 individuals were counted per 1
ha, in the summer - 9.2, in the fall - 2.2. The maximum number of them in the summer season is associated with the
appearance of young lizards (Agamidae and Lacertidae). The number of Boidae and Colubridae representatives is low
in all seasons

Crenbs KapnaOuynp siBisieTcs mpearopHoil paBHHHON 3apadmiaHckoro xpedTa, pacmonokeHHoH B 30
KM K 10Ty oT ropoza HaBou. Pacturensueiii mokpoB KapHaGuyiisi B 0CHOBHOM IIpeCTaBIIEH IMOJIBIHHO-3(de-
MepoBo# hopmanmeit. EctecTBeHHble TanAmadThl ”HTEHCUBHO UCIIOIB3YIOTCS YEJIOBEKOM, YTO HETAaTUBHO
BiMsAETHA (ayHy TO3BOHOYHBIX, B TOM YHCIIE HA PEITUIINH.
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Jnst onpenenieHus: BUAOBOTO COCTaBa W YHUCIEHHOCTH aM(UOUN M pEeNTWINH TOJIeBbIe PadOTHI TPO-
BOJWIIUCH B BECEHHMH (MapT-Mail) u JeTHUH ce30Hb! (aBryct) 2016 1, a Takxke JeTHHH (MIOHB-HIONb) U
OCCHHUH (CeHTAOPb-OKTAOpE) ce30onubl 2018 T. B 3akpemeHHbIX neckax KapHabuyns. YucieHHOCTH mpe-
CMBIKAIOIIUXCS OTIpeJieieHa MyTEéM MPOBEIEHNUS MEeInX MapupyTHbIX ydeTos [1,2]. B nepuon uccnenona-
Hug npoBeaeHo 90 TUHEHHBIX y4eToB (BeCHON 32 AHEBHBIX U 3 HOUHBIX, JIeToM — 41 u 8, oceHpto — 17 u
6). OOmiast JyIMHA MapUIPYTHBIX YYETOB cocTaBiisiia 278,4 KM, U3 HUX BeCHOI B cBeTiioe Bpems 100,4 kM u
TeMHOE BpeMst 3 kM, 1eToM — 141 u 22, ocensto — 37 u 15, npu mmpuHeaHeBHOM mosocs! 10 M, HOUHOI - 2
M. [lonydyeHHble JaHHbBIE SKCTPANIOIUpPOBaHbI Ha 1 ra.

B 3akperuiennbix nmeckax KapHaOuymns HaMu oTMeueHO Bcero 17 BUAOB aMpUOUI M PENTHIIMIA, OTHO-
csammxcs kK 8 cemerictBam (Bufonidae — 1, Testudinidae -1, Agamidae - 3, Gekkonidae - 2, Lacertidae - 4,
Varanidae - 1, Boidae - 2, Colubridae - 3).

BecxBocThie amdpuéun Anura npecTaBieHbl OJHUM BHIIOM - 3ejeHast xxaba Bufo viridis.

B npesxaue ronel B KapmmHckoid ctenn MHOTHMHU UCCIIEIOBAaTEIsIMU 3eJieHas ’aba OTMEUEHA B KyJilb-
TypHO# "yacTu byxapckoro n Kamkanapsunckoro oasuca [3,4], a B myCTBIHHOM 4acTu ee He BcTpedanu [4].

3enenas )kaba B 3aKpeIICHHBIX Meckax KapHaOuyist OTHOCHTCS K HU3KO YHCIICHHBIM BHIaM. B Becen-
HUH MEepHOJI YHCICHHOCTH Kosiebanack ot 0,2 1o 4 ocobeit/ra, netom — 0,2-2,0, B cpeiHEM COOTBETCTBEHHO
-0,3u0,2.

Yepenaxu Testudines onun Buj - cpenHeazuarckas uepenaxa Agrionemys horsfieldii, ee npennodrn-
TEJIbHBIE MEeCTa OOUTaHMS 3aKPEJICHHBIE TIECKH, TIe pacTyT 3(peMephl U Ipyrue TPaBIHUCTHIC PACTCHHUSI.

B 3akpenneHHBIX TMecKkax B MapTe MJIOTHOCTh HaceneHus cocraBiseT 0,5-3,2 ocobeii/ra, B cpeqHeM
— 1,4, B ampene — 0,614, B cpeauem — 3,7, B mae — 0,2-2, cpennem — 0,6. B Teuenue neTHero mnepuoaa
oTMeueHa Bcero ojiHa uepernaxa 14 utong 2018 . OceHblo 3aperucTprupoBaHbl HECKOJIBKO pa3, B OCHOBHOM
eIMHUYHBIMH, KaK B CEHTS0pe, Tak U B okTsi0pe — 0,1 ocoOb/ra. [Inka YiMcIeHHOCTH BUJ JOCTUTAET B arpe-
ne (puc.1).

Komuuectro oc./ra
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Puc. 1. Ce3oHHas TuHaMUKA YUCICHHOCTU Agrionemys horsfieldii.

AramoBbie Agamidae cOCTOST U3 TPEXBUJIOB- TaKbIpHAs KPyIIoronoBka Phrynocephalus helioscopus,
ceTyarasi KpyrioronoBka Ph. reticulatus, creninas arama Trapelus sanguinolentus.

UucneHHOCTh cTenHoM arambl Trapelus sanguinolentus B mapre BapsupoBaia ot 0,4 mo 0,8 ocobeii/
ra, B ampene Bo3pactaetr — 1,3-1,8, u B mae pasHa — 1,0-3,0. B neTHHII C€30H YUCIEHHOCTb TOCTUTAET
MaKCUMYMa, YTO CBSI3aHO C TOSBJICHHEM MOJIOJIBIX SINEPHIl. B MIOHE YHCICHHOCTh CErOJIETKU YXKe OO0JIb-
e B3pOCIbIX 0CcOOeH, Takasi TeHCHIIMS HAOJIIOIACTCsl BECh JISTHUIM U OCCHHMIA Ce30HBI roja. Ha puc.2
MIPEJICTABJICHO COOTHOIICHUE YUCICHHOCTH B3POCIIBIX U MOJIOJIBIX CTEIIHBIX araM B IEePHOJ aKTUBHOCTU. B
HIOHE YHUCIICHHOCTH Kosiebaiach ot 1,5 1o 4,5 ocobeii/ra, cpeassis 3a mecsiit — 2,8, B uroiie — 0,9-4,3, cpen-
Hsist — 2,9, B aBrycre — 1,3-7,5, cpennsis — 3,1. OceHbIO OTMEUEH CIaJi YUCICHHOCTH: B CEHTSIOPE YUTEHO OT
0,3 o 3,5 ocobeii/ra, cpemausisi 3a mecsity — 1,1, B oktsiope — 0,5-3,5, cpennss 0,8.

TakbIpHas KpyrioroioBka Ph. helioscopuss mapTe U anpelie BCTpEYaeTcs peke, IIOTHOCTh HAaCEeIeHHUs
0,1-0,2 ocobeii/ra [5]. B mae crana BcTpeuarbes Yaille, YUCICHHOCTD Kojiebanack ot 0,1 1o 1,0 ocoleii/ra,
cpennsis — 0,1. B neTHHIA ce30H YMCICHHOCTh BO3pacTaeT: B UtoHe yuuthiBaiu ot 0,5 1o 1,7 ocobeti/ra, B
cpeaneM - 1,0, B utone — 0,3-1,5 u 0,6. B nocnenuuii mecsii jeta (aBryct) 1 0CEHbIO (CEHTIOPb-OKTAOPH)
YUCIEHHOCTH Kojebanacs ot 0,2 o 1,0 ocobeii/ra, miotaocts Hacenenus 0,2-0,3.
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Puc. 2. Ce3onHast tuHamMuKa YuclieHHOCTU Trapelus sanguinolentus.

Cetuarasi kpyriorosnoBka Ph. reticulatus Takxe BCTpeYaeTCsl B OTICIBHBIX Pa3peKEHHBIX Y4acTKax
0u1oTOIIa, MIIOTHOCTEL HACEJICHHS B BECEHHMI U OCEHHMM ce30HEI cocTaBiseT 0,1 ocobeii/ra, metumii — 0,2-
0,3.

I'ekxonoBbie Gekkonidae npesicrapieHb! AByMs BUJIaMU - Kaciuiickuii rekkoH Cyrtopodion caspius,
TypkectaHckuii rekkoH C. fedtschenkoi. B nuzydennom ouororne kacnuiickuii rekkoH C. caspius HamMmu 00-
Hapy>XCeH B KOJIOHMAX OOJBIIMX NecyaHoK. BecHoil miuotHocTh Hacenenus 0,1 ocobeii/ra [S]. B netHuit
[IEPHOJT YUCICHHOCTh Bo3pactaer (B utone — 0,8, B uronie — 0,6), k ocenu cHmxkaercs (B ceHtsiope — 0,5, B
oktsi0pe — 0,3). B ceHTs10pe YicIeHHOCTh CEroIeTOK OOJIbIIE YeM B OKTAOpe (puc. 3).
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Puc. 3. Cezonnas auHamuka ancieHHocTH Cyrtopodion caspius.

Typxecranckuii rekkoH C. fedtschenkoi oTmedeH 28 MapTa B HeXXWIONH Hope O0bIoi nmecuanku [S]. B
JIETHUW ¥ OCEHHUI CE30HBI HEe HaOIIonaIy.

Hacrosimue simepunbl Lacertidae BximrogaroT 4 Buna - cpenssist Eremias intermedia, nuaeitaaras E.
lineolata, monocaras E. scripta n OpicTpast E. velox surypxu.

Becennss ynciaeHHOCTh cpefHeit smypku E. intermedia ue Beicoka — 0,1-0,3 ocobeii/ra, B HEKOTOpBIE
JTHU JOCTUTAET JI0 2 sepull Ha oauH ra [5]. B j1eTHne Mecsmpl YuCIeHHOCTh HE3HAUYNTENFHO YBEITNIH-
Baercs (0,6-0,8 ocobeii/ra), MOCIEAYIOMNE MECSITHI (aBTyCT-OKTIOPh) HepkuTcs Ha ogHoM ypoHE (0,3
ocobeii/ra). B ceHTIOpe 1 OKTAOpE YUCICHHOCTD B3POCIBIX SIMIEPHIT OOJIBITIC YeM CETONIeTOK (pHcC. 4).

Jluneitvaras sirypka E. lineolata Becuoit BcTpedaetcst B kommuectse 0,1-0,2 ocobeii/ra [5]. B metuuit
TIepUo]] YHCICHHOCTh BO3pacTaeT B mpexaenax 3,0 ocobeii/ra, ¢ HACTYIUICHHEM OCEHHU PE3KO MaaacT — B
centsope 0,4 ocobeii/ra, B oktsa0Ope - 0,2. B neTHHE U OCEHHUE MECSITHI YUCICHHOCTh B3POCIBIX 0CO0CH
MEHBIIIE TI0 CPAaBHEHUIO C CETOJIeTKaMu (puc. 5).

[Tomocaras smrypka E. scripta HA3KOUYHCICHHBIA BUA. B Becenuit mepuoa mioTHoCTh HaceneHus 0,1
ocobOeii/ra, tetom — 0,3-0,6, ocenpro — 0,1.

BricTpas smrypka E. velox BCTpedaeTcst peryisIpHO, BECHOM - 10 5 u 6onee ocobeii/ra [5]. Jletom umc-
JICHHOCTH BO3PACTACT, B OTAEILHBIC THW HACUUTHIBAIH 110 8,5 ocobeit/ra. OCceHbI0 €€ YHCICHHOCTh COKpa-
manachk — B ceHTs10pe 0,4 ocobeii/ra, B okTsa0pe - 0,7. Hanbompryto 9ucIeHHOCTh CETOJCTKN Habpaiu B
oKTsI0pe (puc. 6).
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Puc. 6. Ce3onnas nuHaMuKa YuciieHHOCTH Eremias velox.

BapanoBble Varanidae mpenctaBieHbl €IWHCTBEHHBIM BHJIIOM - CEPBIM BapaH Varanus griseus.
[TnoTHOCTE HaceneHus B TeUeHUE BeceHHero ce3oHa 0,1 ocoleii/ra [5], B JIeTHHE MeCSIIbl COXPaHUIACh Ha
TaKOM JK€ YpOBHE.

Ynasbl Boidae npencraBiens! 1ByMs BHIaMHU - TIeCYaHHBIA Eryx miliaris m BOCTOUHBIN E. tataricus,
yaaBuuku. B KapnaOuyie necuansiii ynaBuuk E. miliaris oOHapyxxeH 25 mapta u 11 mas [5]. B nernuit
NepUoJl yanoch HaOmoaaTe 26 utoHs, 14 utois u 9 aBrycra. M3 3Toro BUIHO, 4TO i 00CIIEI0BaHHBIX
TEPPUTOPUNA OH CUUTACTCS PEIKUM BHUIOM.

BocTounslii ynaBuuk E. tataricus 0ObIMHBIN BHII, INIOTHOCTH €r0 HACEJICHUSI COCTABIISIET B BECCHHE-JIET-
unii ce30ub1 0,1 ocobeii/Ta.

YxoBbie Colubridae cocTosT u3 Tpex BHIOB - monepedHononocatsiid mono3 Coluber karelini, ctpe-
na-3mest, Psammophis lineolatus, dentyenoOblit nonos, Spalerosophis diadema. Bo Bcex CE30HBIX IIOT-
HOCTh HaceJIeHHs yKa3aHHBIX BUJ0B He npesbimaet 0,1 — 0,2 ocobeii/ra.
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AHanu3 NOJYYCHHBIX JIAHHBIX TOKa3bIBACT, YTO BTCUCHHUE T0Jla YUCICHHOCTh PEITHINM KOJIEeOIeTCs
3HAYHUTEIBHO - BECHOU B cpe/iHeM Ha | ra yuTeHo 5,7 ocobeit, ietom — 9,2, ocenbto — 2,2. Huskas ywc-
JICHHOCTH PENTUIINHN B BECEHHUN U OCEHHUUN MEPUOJIBL, 10 CPABHEHUIO C ICTHUM CE30HOM T0J1a, CBs3aHa C
MOSIBIICHUEM B JICTHHUE MECSIIbI MOJOABIX sitepul (Agamidae u Lacertidae).
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JOHHAS ®PAYHA HEKOTOPBIX O3EP Y3BEKHUCTAHA

'Kapaxkaimakckuii ToCyIapCTBEHHbIH YHUBEPCUTET

*TamKkeHTCKUI TOCYIApCTBEHHBIN arpapHblii YHUBEPCHUTET, T. TallkeHT
3Elite education alternativa Sehriyo HOY, . Tamrkent

*KoKaHICKHIA TOCYIapCTBEHHBIH MTeIarOTHUECKUN YHIUBEPCUTET
>06meobpaszoBarepHas cpemuss mkoma Ne 71, r. TamkeHT

MarmyparoB M.A., Ucmonnos X.@., Abaymnaesa JIL.H., A6nunasapos X.X., beiimmeena [ A.
JOHHAS ®AYHA HEKOTOPBIX O3EP Y3BEKMCTAHA

M3yueH KaueCTBEHHBIH COCTaB MaKpo3000eHTOCa 6 03ep U3 PAa3HBIX PETHOHOB (CeBEp, LIEHTP, IOT) PECITYOIHKH.
Bcero ormeden 111 Bua ZOHHBIX KUBOTHBIX. [IpuBeieH CIMCOK JOMUHHPYIOMMX BUAOB. [Ipn momormm ko3¢ dumn-
enra CépeHceHa-UeKaHOBCKOTO OMPEAEICHO CXOICTBO Ka4€CTBEHHOI'O COCTaBa MaKpO3000CHTOCA MCCIICAOBAHHBIX
o3ep.

Kniouesvie cnosa: Makpo3oo0eHTOC, 03epa, BUIOBOH COCTaB, CXOACTBO (ayH.

Matmuratov M.A., Ismoilov H.F., Abdullaeva L.N., Abdinazarov H.H., Beysheeva Sh.A.
O’ZBEKISTON BA’ZI KO’LLARINING SUV OSTI FAUNASI

Respubikaning turly xududlaridagi (shimol, o’rta, janub) 6 ta ko’ldan makrozoobentosning turlari o’rganildi.
Bunda 111 tur qayd qilindi. Dominant turlarning ro’yxati keltirilgan. Ko’llarda o’rganilgan makrozoobentos turlarning
Surensen-Chekanovskyindeks yordamida o’xshashlik koeffisienti aniglandi.

Kalit su’zlar: makrozoobentos, ko’llar, turlarning tarkibi, faunaning o’xshashligi.

Matmuratov M.A., Ismoilov H.F., Abdullaeva L.N., Abdinazarov H.H., Beysheeva Sh.A.
BOTTOM FAUNA OF SOME LAKES IN UZBEKISTAN

Species composition of macrozoobenthos of 6 lakes from different regions (north, center, south) of the republic
have been studied. Total 111 species of bottom animals have been recorded. List of dominant species is presented.
Using coefficient of Surensen-Chekanovsky similarity of species composition of macrozoobenthos of the lakes studied
have been determined.

Key words: macrozoobentos, lakes, species composition, fauna similarity.
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Bronoruyeckass MpoAyKTHBHOCTh BOAOEMOB OMNPEACISCTCS KHU3HEACATEILHOCTBIO THIPOOMOHTOB,
Ba)YKHEHIIIMM 3BEHOM KOTOPBIX B 9KOCHCTEME BOJIOEMOB SIBJISICTCSl BOHAS JOHHAs (ayHa. Makpo3oo0eHToC
SIBIIIETCS. OJJHUM M3 Ba)KHEWIINX KOMIIOHEHTOB BOJHBIX 3KOCHUCTEM. BEHTOCHBIE KMBOTHBIE BCTYMAIOT B
pasHooOpasHble, Ipexe Bcero Tpoduieckue, CBsI3M ¢ OpraHu3MaMy MPAaKTHUECKH BCEX 3KOTOIIOB BOJIOC-
MOB. BaxkHel1Iyro pojib oprann3Mbl MaKpo3000€HTOCA UTPAIOT B KaUECTBE AIEMEHTOB KOPMOH 0a3bl phIO.
Takne BakKHBIC TPOMBICIIOBBIC BHJIBI PHIO Kak ca3al, Jielll, OeNblii aMypCKHUii Jiell, IUI0TBa, YePHbIH aMyp,
CyJakK, Kapach, a TaK)Ke TaKhue KPaCHOKHMIKHBIE BHJbI KaK YCauyH, JIOTAaTOHOCKI, Oeoria3ka MUTaloTCs B
3HAYUTEIBHON CTETICHH BOJHOM JOHHOM (ayHol [S]. B Bojoemax Y30ekucrana u Beeit LienTpanbHoi A3un
JOHHas (hayHa COCTaBIISIET OCHOBHYIO YaCTh KOPMOBOM 0a3bl PHIO.

B V36ekucrane Mmakpo3oobdeHToc o3ep uzyuanu A.M. Myxamenues [6], C. EmOeprenos [2, u ap.], b.
Bexkmyp3aes [1, u ap.] u apyrue. OpHako OONBMIMHCTBO ATUX paboT oTHOCsTCSA K 1960-1970-M 1. Taxke
MPaKTUYECKU HET 0000IIAIOIINX ¥ CPABHUTEIBHBIX PaOOT.

Marepwuai cobpaH moce3oHHO (BecHa, JieTo, oceHb) B TeueHue 2000-2018 rT. ¢ momoIipio THoYepIiaTe-
11 [Terepcena n 06padoTaH mo oomEenprHATHIM MeToauKaM [9-12]. OnpeneneHus rTuApOOHOHTOB BEIH O
COBPEMEHHBIM ompeaenutensm [7, 8, u ap.].

J171s1 OLIEHKH CXOZACTBA U PAa3INUMil BUIOBOTO COCTaBa MaKp03000eHTOCa03ep Obliia HCIOIb30BaHa op-
Mysa YekaHoBckoro-CepeHceHa:

K=2C x 100%
(A+B)

rae A u B — ymcio BUIOB B AByX CpaBHHBaeMbIX paiioHax, C — 4uciio BHIOB, 0OIIKX JyIst 3TOH mapsl, K —
K03((UIMEHT CXOACTBA BUOBOTO COCTABA.

beino uccnenoBaHo 7 o3ep U3 pasHBIX (IO, ceBep, 3amaji, BOCTOK, LEHTP) PETHOHOB pecIyOiu-
ku: Capoikambin (Kapakannakcran), 3anannsiii Kaparepens (Bemnana Cymoube, Kapakanmakcran),
VYnmmmopkyns (Xopesmckuit Buinost, Kapakup (Byxapckuii Bunost), Tyskan (KHU3akCKHil BHIIOST),
Cappikampim (Pepranckuii Buiosr) (puc. 1).

™

"UZBEKISTAN

Puc. 1. Pacnosio:xkenne nccaenoBannsix o3ep. 1: Capeixambii (Kapakanmakcran), 2: 3anaaHblii
Kaparepens (Kapakannakcran), 3: Yiummmopkynb (XopeaMckuii BunosT, 4: Kapakup (byxapckuii BUmosr),
5: Ty3skan ([xuzakckuit Bunosr), 6: Capbikampiin (PepraHckuil BUI0AT).

OCHOBHBIE ITapaMeTpbl UCCIICTOBAaHHBIX 03€p MPHUBEICHBI B Ta0muIe 1.

Kak BumHO U3 Tabi. 1 ucclienoBaHHBIE 03epa Pa3HOMN IUIONIAJH, TTYOUHBI, MUHEPAIU3AIUN BOJIBI, C
pasHbiMu TpyHTaMu. [IpecHOBogHOE TONBKO 03. Capbikambiil B depranckoii jgonuae. OcTalibHbIe 03epa
COJIOHOBaTOBOJIHBIE.
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OcHoBHBIE a0MOTHYECKHE TapaMeTPhI HCCJIeJ0BAHHBIX 03ep

Tabmuua 1

JoMuHMpYIIMe BBl MAKPO3000EHTOCA HCCIeJOBAHHBIX 03€p
CKK - Capsixambim, (PKK), KT — Kaparepens, TY3 — Ty3skan, CK® — Capsbixkambii, (Pepr.
BuiL.), YII — Ymmumopkyas, KK — Kapakup, CUY — Cunyankyas

ILnomans, Makc. [Tpeobna- Munepanu-
Oszepa Jlaromye I'pynTHI
TBIC. Ta TTyOWHBI, M 3anus, I/71
DTyOUHBI, M
Capsixambrin (PKK) 387,5 40,0 5,0-7,0 11,0-13,0 HIIACTO-
recyaHble
3an. Kaparepenb 0.4 1,7 0,8-1,2 4,0-6,0 cephIil Uil
Ty3kan (AACO) 700,0 20,0 12,0 10,0 CepBIN U
CapbIKaMBbIIIl 26,2 7,0 3,0 0,8 CephIif
(depraH. BIIOAT) Y YEPHBIN UIIbI
Ynumopkyab 1,8 4.5 1,5 5,8 Cephli Ui
Kapakup 26,2 5,0 1,5-2,0 10,7 TIECOK
CHu4aHKyITb 7.5 20 9,0 7,0 IIECOK
Tabnuna 2

Takconsl / 03epa [ CKK | KT | TY3 | CK® | ylII | KK [ CUY
ANNELIDA
Paranais simplex Hrabe + + + - - + +
P, littoralisO.F. Mzller + - + - - + +
Tubifex sp. - + - + ¥ - N
Nereis diversicolor O.F. Mbller + + - - - _ R
MOLLUSCA
Colletopterum cyreum (Kobelt) - - - + - - -
Corbicula fluminalis O.F.Msller - - - + - - -
Physella acuta Drapamaud - + + + - - +
Cerastoderma isthmicum Issel + - - - - - R
Lymnaea truncatula O.F.Mzller. - + + + - - -
Caspiohydrobia conica Logvin. et Starobog. - + - - - - R
CRUSTACEA
Macrobrachium nipponense De Haan + + + + + + +
Turkogammarus aralensis (Uljanin) + + - - - - -
Mesomysis kowalevskii Czerniavsky - - + + + - +
Paramysis lacustris(Czerniavsky) + + - + + - +
INSECTA

Anax imperator Leach - - - - R ¥ ¥
Cloen dipterumL. - _ ¥ T+ T T N

CAENIS MACRURA STEPHENS - + —+ + + - -
Ecnomus tenellus Rambur - - + + - - N
Chyronomus salinarius Kieffer + + + - + + +
Ch. halophilusKieffer + + - - - + ¥
Ch. thummi Kieffer + + + + + + -
Cricotopus tenellusFabricius - - - + - - N
C. silvestris(Fabricius) - + + + + + +
Procladius ferrugineus Kieffer + + + + + + -
Polypedilum aberrans Tschern. + + - + + - +
Endochyronomus tendens (Fabricius) + - - + + - -
Glyptotendipes barbipes (Staeger) - - - + - - N
G. glaucus (Meigen) - - - + - _ N
O0111ee KOJIMYESCTBO BUJIOB 33 30 25 75 28 28 3]
Osepa CKK | KT | TV3 |CK® | VIII | KK | CU4Y
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Bcero 6bu10 oT™MeueHo 111 BUOB TOHHBIX )KMBOTHBIX, Haubolee pazHooOpa3HbIM ObLT OEHTOC Mpec-
HOBOAIHOTO 03epa Capbikambini (Depr. Bui.), HAMMEHEe — B COJIOHOBATOBOJHBIX 03epax (tabi. 2, 3). Kak
1 B OobIIMHCTBE BooeMoB LleHTpanbHol A3un Hanbonee pazHooOpa3Hbl ObUIM XHUPOHOMHUIBI (86BHIIOB)
(tabn. 3). Apyrue rpymnmsl OpeAcTaBICHBI TOPa310 MEHBIIUM YUCIOM BHIOB — CTPEKO3bI (8 BUIOB), )KYKH
(6 BuOB), MMYMHKN ABYKPBUTBIX (10 BUIOB), MOITOCKH (9 BHIOB), aHHENUABI (5 BUIOB), MOJCHKH (6 BU-
10B). OcTanbHbIe TPYIITBl OPraHU3MOB MPEICTABICHBI ANHUYHBIMHI BUIAMU.

B o3epax Capsikambiin (Kapakanmakcran) u 3anagasiii KapaTtepeHb cOXpaHWINCh OCTaTKH ApajbCKon
runpodaynsr: nonuxeta Nereis diversicolor, momuntocku Cerastoderma isthmicum, Caspiohydrobia cf. con-
ica, Theodoxus pallasi, 6oxornas Turkogammarus aralensis (BHeceH B Kpachyto kuury PVY3. [3]).

Tabnuna 3
TakcoHOMHYeCKOe pa3HOOOpa3ue (KOJIUYeCTBO BUAOB) MAKP03000€HTOCA HCC/IeI0BAHHBIX 03€ep
(yc/jioBHBIE 0003HAYEHHST KAK B TA0J1. 2)

Takconsl / 03epa CKK | KT TV3 VIII KK CKo Ccn4y Bcer/o 0;31/1):[013
0
Anennmuabl 3 2 2 3 2 3 3 5/4
Mojutrocku 2 1 - - - 5 1 9/17
PakooOpa3zHbie 2 1 1 1 1 1 3 2/1,5
XHUPOHOMHUTBT 20 19 17 18 18 49 19 86/ 65
Jpyrue AByKpbLIbIE 4 4 3 3 4 5 4 9/17
Crpeko3bl 1 1 - 2 2 5 3 8/6
Kykun 1 2 2 1 1 3 2 6/4,6
IMonenku - - - 2 - 4 1 6/4,6
Bcero 33 30 25 28 28 75 36 131

CpaBHeHHE BUIOBOIO COCTaBa 3000€HTOCA HMCCICAOBAHHBIX O3€P BBISBHJIO, YTO HAaWOOJIee CXOTHBI
BUJIOBBIE COCTaBBbI COJIOHOBATOBOJHBIX 03ep. BumoBoO# cocTaB Makpo3000€HTOCA MPECHOBOAHOIO 03epa
Cappikambiin depranckoii JOJIMHBI PE3KO OTIMYAETCS OT BUJOBOTO COCTABA MCCIICAOBAHHBIX COJIOHOBATO-
BOJHBIX 03ep (Tabum. 4) u 6onee cxoneH NOHHOM (ayHOH Bogoxpanmiuil [4].

Tabnuna 4
Cx0/1cTBO BUAOBOI0 COCTABA MAKPO3000€HTOCA MCCJIEIOBAHHBIX 03ep COIIACHO KO3 dunmeHTy
Cépencena-YexkaHoBcKOro (ycjJoBHbIe 0003HAYEHHSI KAK B TA0.1. 2)

Ozepa
Capsixambii (PKK)

3an. Kaparepenn

Ty3kan

Kapakup

Vmummopkyiib

Capsixkampim (Depr. BuIL.)

CHuaHKynb

B kadecTBe npakTHUECKUX PEKOMEHAMH MOYKHO MPEJIOKUTh BCEJIEHUE B COIOHOBAaTOBOAHBIE 03epa
VYnnmumopkyns, Kapakup, Tyskan, CHuaHKyib, Apyrue COJIOHOBATOBOAHBIC BOIOEMBI pecIyOInKH Oecro-
3BOHOYHBIX [TPHUAPaIbCKON (ayHbl — Heperca, apajibCKOro raMmapyca, MOJUTIOCKOB TEOAO0KCyca U IepacTo-
JepMy.
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Baaromapuoctu. ABtops! Omarogapuer O.J1. ['epacumMoBoii 3a TOMOIIL B ONPENEICHUN Psijia BUIOB,
W.M. MupabnysiaeBy 3a IICHHBIC 3aMEUaHMsI U TIOMOIIb B HAIIUCAHUY CTAThHU.
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TalKeHTCKUI TOCYNapCTBEHHBIN arpapHblil YHUBEPCUTET

KokeBaukoBa A. I
§’BBEKHCTOHI[A BEJJA JAJIAJTAPU IUKAAJIAPUHUHI TYP TAPKUBU

Maxkonaza Y36exncTonaa mukaganap 6eja 1alalapuHIHT Typ TapKHOM Ba 03yKaBHil abloKaTapH, MOP(hOIOTrHK
Ba OMOJIOTHK XyCYCHSTJIapH TYTPUCHIA Marepuauiap KeaTHpwiraH. TaJKUKOTIap HIyHH KYpCaTIUKH, [TUKaJaHUHT
96 Typu Gefa nanamapusa, ury scymiagan daprona Bomuiicuaa 82 typ, Lluvonuii V36ekuctonma 64 Typ, 3apadmon
BoaHiicHIa46 Typ Ba Y36eKMCTOH KaHyOUIa MUKAZaHUHT 22 TypH. YIApHUHT 54 TypH 03MK-OBKAT OHJIAH GOIIHK
KHIIUIOK XYKaJIUTH yCUMIIUKIIAPU.

Taanu cyznap: 6ena TypIapHUHT TapKuOH, 3apapKyHaHIanap, UKajanap, 3apap, KUIUIOK XYKaJIUTH yCHMIIH-
KJIap¥, IIMKaJaIapHUuHT Typilapy, )KHHCHH anmapat, nonudariap, oaurodariap.
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KoxxeBaukosa A. I
COCTAB BUJIOB HMKAJIOBBIX JIIOIIEPHOBBIX ITOJIEU Y3BEKUCTAHA

B cratbe mpejcTaBiICHBI MaTepHaibl MO OMPEACICHUI BHIOBOTO COCTAaBA IMKAJOBBIX JIOIEPHOBBIX IMOJCH
V30eKrcTaHa, X MUIIEBBIC CBSI3H, MOP(HOIOrHIeCKHE 1 OHOMOTHYeCKIe 0COOCHHOCTH. [IpoBeIEHHBIC HCCIICIOBAHUS
MOKa3aJH, YTO Ha JIOIEPHOBBIX MOJIAX BeTpeyaeTcs 96 BUIOB 1MKa, B ToM urcie B DepraHckoil nonune 82 Bua, B
CeBepHoM Y30ekuctane 64 Buja, B 3epaBimanckoii qonuae 46 BunoB u B FOxxHOM Y30ekucrane 22 Buaa nukai. U3
cemeiictB Aphrophoridae, Cicadellidae, Delphacidae, Dictyopharidae, Cixiidae, Tettigometridae u Issidae. 13 Hux 54
BHUJIA CBSI3aHbI MUTAHUEM C CEIbCKOXO3SIHCTBCHHBIMU PACTCHHUSMH.

Knroueswie cnosa: JlrouepHa, BUTOBOH COCTaB, BPSAUTENH, IINKAJOBBIC, MTOBPEKACHHUS, YHCICHHOCTD, CETbCKO-
XO3SHCTBCHHBIC PACTCHUSI, BUbI [IMKAJl, TCHUTAJIBHBIN ammapar, nonudard, onurogard.

Kojevnikova A.G.
THE CICADAS SPECIES COMPOSITION OF ALFALFA FIELDS IN UZBEKISTAN

The article presents materials of cicadas species composition of alfalfa fields in Uzbekistan their nutritional
relationships morphological and biological features. Studies have shown that 96 cicadas species are found on alfalfa
fields, including 82 species in the Fergana Valley, 64 species in Northern Uzbekistan, 46 species in the Zerafshan
Valley, and 22 species in Southern Uzbekistan. Of these 54 species have nutritionally relation with other agricultural
plants.

Key words: alfalfa, species, composition, pests, cicadas, damage, prevalence, agricultural, plants, cicadas species,
genital apparatus, polyphages, oligophages.

Brenenue. BujioBoii cocTaB HAaCEKOMBIX JIFOIEPHOBBIX MOJICH OOTraT U pa3HOOOpPa3eH, OITOMY H3y4de-
HUE (payHBI JIOIEPHOBBIX MOJICH UMEET 3HAUCHUE ¢ OOIICOMOIIEHOTHYECKON Touku 3penus. Kpome toro,
JIFOLIEPHOBBIC T0JISI CO3/IAl0T ONTUMAJIBHBIC YCIOBHUS JUISl 3MMOBKH, Pa3BUTHUSI U Pa3MHOKCHUSI MHOTHX Ha-
cekoMbIX. Cpeiu HUX HeMajo BUIOB, BPEIHBIX VISl CEIbCKOXO3SHCTBEHHBIX KyIbTyp [1].

[{nka0BbIC IMPOKO MPECTABIICHBI B PAa3HOOOPA3HBIX YCIOBUSIX, HO 0COOCHHO MHOTOUHUCIICHHBI B TPa-
BSIHUCTBIX COOOIIECTBAX.

B yclioBUSIX MCKYCCTBEHHOTO TOJMBA CO3AFOTCS OJIArOTNPHUSTHBIC YCIOBUS HE TOJILKO JUISl BEreTa-
LMW JTFOIIEPHBI, HO W JUISl BPEIUTEICH, MOBPESKIAAOIIUX 3Ty KYJIbTypy. Dusnko-reorpaduyeckue u mod-
BEHHO-KJIMMATUYCCKUE YCIIOBUS PAlOHOB HCCIICIOBAHMI, TTO3BOJISIOT HHTEHCUBHO BECTU CEIBCKOXO3SIH-
CTBEHHOE IMPOU3BOJICTBO 10 BCEMY Y30€KHCTaHy, OT PaBHUH JO BBICOKOTOPHBIX JIyroB. OJHAKO KIMMaT
VY30ekncTana 3aMETHO Pa3HUTCS B OTIEJIBHBIX €CTECTBEHHO HMCTOPUYCCKHX 30HAX BHYTPH CTpaHbI[2].
[ToaTomy Hamm HCCIENOBaHMS TPOBOIMINCH MPEUMYIeCTBEHHO B MDepranckoit ponube, CeBepHOM
VY30ekucrane, 3epaBuranckoil qonuHe u FOkHOM Y30ekucrane, ObUIM OXBAauCHBI TAKXKE U JPYTUE TEPPUTO-
pun Y30ekucTaHa.

MeTonunka U MaTepUAaJIbl HCCJIEAOBAHUINA. B MCCeIOBaHUSX HCIIOJIb30BAIMCH CIICIIUAIbHBIC U 00IIIe-
MIPUHSTHIC B SHTOMOJIOTHH METOIUKH,

Martepuanom ajst HacTosmel paboTsl sBuIKCh 10 TeTHUE UCCIeTIOBaHUS, IPOBEAEHHBIC B PA3IMYHBIX
[MOYBEHHO-KJIUMATHYECKUX 30HaX Y30eKuCTaHa.

Pesyabrathl necnenoBanuii u oocy:xkaenne. JlronepHa MoBpeXIaeTcsl pa3TuYHbBIMU BPEIUTENAMHU, B
OCHOBHOM HAaCEKOMBIMH, B TOM YHCJIC I[UKaIOBbIMHU. [[MKaI0BbIC - HACEKOMBIE C KOJIOIIE-COCYIIUM POTO-
BbIM armnapatoM. [ToMHUMO KOpPOTKUX 3X YJICHUKOBBIMH YCHUKOB C KOHIICBOW IIETUHKON M 3- YWICHUKOBBIX
JIATIOK, OTJIMYAFOTCSI €IIE NPhIraTeIbHBIMU 33 JHUMUA HOTAMH U CTPOCHUEM KPBUIBEB; OHH UMEIOT HE TOJILKO
MIPOJONBHBIC, HO U MOMEPEYHBIC KUK, a TIEPEIHSS Tapa HePEeIKo TIoTHee 3aaHei [3].

OnpejienieHre IUKaJ JIOBOJIBHO CIIOXKHO, TOCKOJIBKY MHOTHE BHJIBI U JI%KE POJBI OTJIMYAIOTCS, TIIABHBIM
00pa3oM, CTPOCHUEM TeHUTAJILHOTO ariapara camiia.

JKUBYT M MIUTArOTCSI IIMKAJIbI HA HUXKHEW CTOPOHE JUCThEB. [Ipy MUTaHUM JIMYMHOK U UMAro IHMKaJ Ha
JIUCTBSIX JIFOIEPHBI M JPYTHUX PacTeHUN 00pa3yroTcs OJieAHbIC, HENPABUILHOW (OPMBI MATHBIIKU. [Ipn
CHUJIFHOM TTOBPEKICHUN aCCUMUISIITMOHHAS IOBEPXHOCTD JTUCTHEB CHIIBHO COKpamaercs [4].

Kak BujiHO U3 TaOMUIBI HA JIFOIICPHOBBIX MOJISIX Y30€KUCTaHa BeTpeuaeTcst 96 BUIOB LUKAT, B TOM
gucie B Mepranckoit nonuHe 82 Buja, B CeBepHoM Y30ekucrane 64 Bujia, B 3epaBIIaHCKOUN JNoauHE 46
BuJI0B U B FOxHOM Y30ekucrane 22 Buja nukaj. U3 cemericte Aphrophoridae, Cicadellidae, Delphacidae,
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Dictyopharidae, Cixiidae, Tettigometridae u Issidae. 13 Hux 54 Buzaa cBsI3aHbI MUTAHUEM C CEIBCKOXO3SH-
CTBEHHBIMH PaCTECHHSIMHU.

CocTaB BUI0B LINKA/I0BbIE JIOIEPHOBBIX M0JIeil Y30ekucTana

TlouBeHHO-KITMMATHYECKHE 30HbI Y30CKHCTaHA

Buabl mukagoBeIX . o
OsxHbBIH 3epaBmranckas CeBepHblit ®depraHckast

V30ekucran JOJIMHA V306exncran JOJIMHA

CemeiictBo Aphrophoridae

+

Lepyronia coleoptrata L. +
Philaenus spumarius L. +
CewmeiictBo Cicadellidae
Austroagallia zachvatkini Vilb. +
Anaceratagallia aciculata Horv. +
A. laevis Rib.
A. acuteangulata Zachv. +
A. alabugensis Dub.
A. collicola Dub.
A. turanica Dub.
Batracomorphus irroratus Lew. + +
Eupelix cuspidata F.
Aphrodes ferganensis Dub.
Cicadella viridis L. + +
Asianidia asiatica Kusn. +
Chlorita tamanini Wgn.
Empoasca meridiana Zachv. + +
E. minor Zachv. +

+

[+ [+
J’_

J’_

E. uzbekorum Zachv.
Kyboasca bipunctata Osh. + +
Eremochlorita tesellata Leth.
Tamaricella parvula Dlab.
Goniagnatus brevis H.-S.

G. rugulosus Hpt.

G. guttilennis Kbm. +
G. sanguinisparsus Hpt.
Opsius tigripes Leth. +
O. pallasi Leth.

O. versicolor Dist.
Pseudophiepsius dinotatus Sign. +
Circulifer opacipennis Leth. + +
C. haematoceps M.-R. + +
Neoaliturus fenestratus H.-S.
N. guttulatus Kbm.
Balklutha rosea Scott.

B. rhenana Wgn. +
B. mitjajevi Dlab.
Macrosteles laevis Rib. + +
M. quadripunctulatus Kbm. + + +

R A A R R R A Es

_|_

FlH [+ +

J’_

J’_

R A A R A R R A R R EE R E A A R R R A R R A A R EaEs
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Buae! iukamoBbeIx

TlouBeHHO-KIIMMATHYECKHE 30HEI Y30EKHCTaHa

HOxHBIi 3epaBIIaHcKas CeBepHblit ®depraHckas
Y30ekucran JIOJIMHA V30ekucran JIOJTNHA
M. razvjazkinae Dub. + +
M. fieberi Edw. + +
M. lividus Edw. +
Deltocephalus pulicaris Fall. + +
Recilia schmidtgeni Wgn. + + +
Chiasmus conspurcatus Perr. + +
Doraturopsis heros Mel. + +
Doratura homophyla F1. + +
Aconura jakowlevi Leth. + +
A. volgensis Leth. + +
Aconurella prolixa Leth. + + +
Platymetopius albus Lind. + +
P. chloroticus Put. +
P. rostratus H.-S. + +
P. dubovskyi Dlab. +
P. kubulensis Dlab. +
Papyrina viridis Vilb. +
Phlepsus intricatus H.-S. + + +
Hardia turanica Zachv. +
Stenometopiellus sigillatus Hpt. + +
St. iranicus Zachv.
Cicadula divaricata Rib. + + +
Euscelidius mundus Hpt. +
Euscelis lineolatus Brulle + + +
Eu. alsius Rib. +
Eu. plebejus Fall. + +
Paralimnus efferatus Dlab. + +
P. angusticeps Zachv. + +
Psammotettix striatus L. + + + +
P. versicolor L. +
P. dubovskyi Vilb. +
P. pictipennis Kbm. +
Diplocolenus abdominalis F. +
Rhoananus hypochlorus Fieb. +
Mocuellus collinus Boh. +
CewmeiictBo Delphacidae
Asiraca clavicornis F. + + + +
Kelisia pannonica Mats. + + +
Chloriona unicolor H.-S. +
Laodelphax striatellus Fall. + + + +
Muirodelphax aubai Perr. +
Toya propingua Fieb. + + + +
Javesella pellucida F. +
Ribautodelphax zeravshanicus Dub. + + +
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ITouBeHHO-KIIMMATHYECKHE 30HbI Y30eKnuCcTaHa
BHAEL LAk AOBEIX OsxubIH 3epaBIancKast CeBepHblit ®epraHckas
V306ekucran JIOJIMHA V30ekucran JIOJTNHA
CewmetictBo Dictyopharidae
Dictyophara europaea L. + + +
D. longirostris Wlk. + +
CewmeiictBo Cixiidae
Hemitropis tamaricis Leth. + +
H. tamaricola Dub. +
H. fascilata Horv. + +
H. suleiman Dlab. + +
Pentastiridius leporinus L. +
P. pallens Germ. + + +
Reptalus rufocarinatus Kusn. + + + +
Hyalesthes obsoletus Sign. + + +
CewmeiictBo Tettigometridae
Tettigometra varia Fieb. +
T. vittelina Fieb. + + +
T. constulata Fieb. + +
Cewmeiictso Issidae
Scorlupaster asiaticus Leth. + + + +
Brachyprosopa bicornis Kusn. + + + +

W3 3aperucTpupoBaHHBIX BHIOB OKOJI0 50 BHIOB Ha JIOIEPHUKAX BCTPEUAIOTCS YaCTO, & OTACTbHBIC
BUJBI B MACCOBOM KOJIMYECTBE.

Ha srotiepre opoIaeMbIX 3eMeiTh B TEUEHHE BCETO BETETAIMOHHOTO TIeproia ooutarot Toya propingua
Fieb., Laodelphax striatellus Fall., Asiraca clavicornis F., Psammotettix striatus L., P. dubovskyi Vilb.,
Phlepsus intricatus H.-S., Aconurella prolixa Leth., Macrosteles laevis Rib., M. quadripunctulatus Kbm.,
Circulifer opacipennis Leth., Circulifer opacipennis Leth., Pseudophiepsius dinotatus Sign., Kyboasca bi-
punctata Osh., Empoasca meridiana Zachv., Cicadella viridis L., Cicadella viridis L., Eupelix cuspidata F.,
Batracomorphus irroratus Lew., Anaceratagallia aciculata Horv., A. laevis Rib., A. acuteangulata Zachv.u
JIpyrue.

OTaenbHBIE BUABI KA ATOU TPYMIIBI TAKXKE YaCTO BCTPEUAIOTCSI B MIPEATOPHBIX palioHax. HekoTtoprie
BUJIbI, 0cO0OeHHO poja Reptalus u Pentastiridius Ha jiroriepHe yaiiie BCTPEYaroTCs BECHOM.

YHCIeHHOCTH IIUKA/] Ha JIFOIIEPHOBBIX MOJISAX KOJEONETCS B TEUCHHUE OJHOTO Ce30HA U B TEUCHHUHU pas-
HBIX JICT, HO €KCroJHO, KaK HpaBI/IHO, Ha6HIOI[aeTC$I yBeJ’II/I‘IeHI/Ie UX KOJIMYECTBA HaA JIIOHepHI/IKaX paHHeﬁ
BECHOM M, 0COOEHHO, 0CceHbI0. KpoMe TOTO YHCICHHOCTD IIMKAAO0BBIX Ha JIFOIEPHOBOM IT0JIE TOCTEIEHHO
HapacTaeT M JOCTUracT MaKCHMyMa B KOHIIE JIETa M OCEHBIO.

3aperucTprupoBaHHbIE Ha JIFOIEPHOBBIX MOJISIX [IUKa bl B OONBIIUHCTBE CBOEM Mo (aru uiik onuroda-
T U CBA3aHbI CBOUM ITUTAHUEM C paSJII/I‘IHI)IMI/I CeHbCKOXOE}SIﬁCTBeHHBIMH paCTeHI/IHMI/I. HOBTOMY JHOHep-
HOBBIC I10JIA B OCGHHC-3I/IMHI/Iﬁ HepI/IOI[ YgacTo ABJIAKOTCA aKKyMyHSITOpaMI/I n pe3epBaTopaMI/I MHOT'UX BUIOB
IIUKAJI, PACCEISFONTUXCS 3aTEM TI0 Pa3IMYHBIM KYJIBTYPaM.

BoiBoabl. Hammm wcciemoBanns MOKa3aiaM, YTO Ha JIFOIEPHOBBIX IMOJSX Y30EKHCTaHa BCTpPEUYACTCs
96 BunoB 1ukaa. B tom uucie B ®epranckoit gonuHe 82 Bunpa, B CeBepHoM Y30ekucrane 64 Buja, B
3epagiranckoii qoiune 46 Bu0B U B FOxxHOM Y30ekucrane 22 Buja nuukaj. M3 Hux 54 Bujia CBs3aHbI MU-
TaHHUEM C CeJIBCKOXO35[I>'ICTBeHHLIMH paCTeHI/ISIMI/I.

3apeFI/ICTpI/IpOBaHHI>Ie Ha JIIOHepHOBI)IX IIOJIAX OUKaJbl B 6OJ]I>IIH/IHCTBC CBOEM HOHI/I(i)arH NN OJIUTO-
(1)31“1/1 U CBSA3aHbI CBOUM IIMTAHUEM C paSJII/IqHI)IMI/I CeJII)CKOXO3$[I>'ICTBeHHBIMI/I paCTeHI/IHMI/I. 3TI/I O6CTOHTCHB-

CTBaA CTaBAT NEPECa HCO6XO)Z[I/IMOCTI)IO BCECTOPOHHETO U3YUCHUA LKA/ JIFOICPHOBBIX MOJICH.
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KOPPEJISILIMOHHbBIA B3AUMOCBSI3b CEMEM F, HOKOJEHUA MEKBHJOBbIX
TUBPUJIOB 1O XO3AMCTBEHHO-IIEHHBIM ITPU3HAKAM

mxa8215@mail.ru

WHCTUTYT reHeTHKH U SKCTIEPUMEHTaIbHON Ononoruu pacternii AH PY3

Mo’minov H.A., Berdieva Sh.O., Rizaeva S.M.

TURLARARO DURAGAY F, AVLOD OILALARIDA QIMMATLI XO’JALIK BELGILARINING O’ZARO
KORRELYATIV BOG’LIQLIGI

Ushbu magqolada turlararo duragaylash asosida olingan amfidiploid F, avlod oilalarida qimmatli xo’jalik
belgilarining o’zaro bog’liqliklari keltirilgan. Tadqiqot natijalariga ko’ra, o’rganilgan «Oila-5», «Oila-8», «Oila-13»,
«Oila-14», «Oila-41», «Oila-59» populyasiyalarning qimmatli xo’jalik belgilari o’rtasida uzviy bog’ligliklar turlicha
ko’rinishda bo’lib, asosan kuchsiz ijobiy bog’lanish ro’y berganligi aniqlangan. Ushbu olingan natijalar o’z navbatida
genetik-seleksion izlanishlarda oila populyasiyalarni tanlov samaradorligini ortishini ta’minlaydi.

Kalit so’zlar: amfidiploid, oila, korrelyatsiya, koeffitsiyent, belgi, bog’lanish, populyatsiya.

MywmuaoB X.A., Bepnuena 111.0., Puzaesa C.M.

KOPPEJISILIMOHHBI B3AMMOCBS3b CEMEN F, [MOKOJIEHMI MEXBUOBBIX TUEPUJIOB T10
XO3SMCTBEHHO-ILIEHHBIM ITPU3HAKAM

B crarbe nmpuBeneHO KOPPEIAINOHHBIC CBSI3U XO3IWCTBEHHO-IIEHHBIX MPU3HAKOB ceMbl F4 amduaummonaHbx
TTOKOJICHUH TIOMYJISAUHN MOTYYCHHBIX MyTEM MEXBHIOBOH rudpumusanun. [lo pe3ynpraraM SKCIIEpIMEHTA BEISIBIIC-
HO CTETIeHb KOPPEIATHBHBIX B3aUMOCBS3EH MEKIY XO3SHCTBEHHO-IICHHBIMH MPHU3HAKAMH TOMYIANi «CeMbs-5»,
«CeMbs-8», «Cembs-13», «Cembs-14», «Cemps-41», «CeMbsa-59», r1e ¢BsI3u OBUIM B OCHOBHOM CJIA00# ITOJI0KHUTED-
HOM. DTO, B CBOIO o4epens, obecrednT 3(h(HEeKTHBHOCTS 0TOOpa CEMEHHBIX MOMYISINNA B TEHETHKO-CEIEKIIMOHHBIX
HUCCIEIOBAHUMN.

Knroueswvie cnosa: aMmpuauIuIon 1, CeMbs, KOPPEIAIus, K03 (OUIHECHT, IPU3HAK, B3AHMOCBS3b, TOTYIISIIHSL.

Muminov H.A., Berdieva Sh.O., Rizaeva S.M.

CORRELATION RELATIOSHIP OF FAMILIES OF F, GENERATIONS OF INTERSPECIFIC HYBRIDS
BY ECONOMIC VALUBLE ATTRIBUTE

The article presents the correlations of economically valuable features of the F4 family of amphidiploid
generations of populations obtained by interspecific hybridization. According to the results of the experiment, the
degree of correlative relationships between the economically valuable characteristics of the populations «Family-5»,
«Family-8», «Family-13», «Family-14», «Family-41», «Family-59», where the connections were mostly weak
positive. This, in turn, will ensure the effectiveness of the selection of family populations in genetic breeding research.

Key words: amphidiploids, family, correlation, coefficient, sign, interconnection, population.

OCHOBHBIM I10Ka3aTesieM HacleI0BaHUs KOJMYECTBEHHBIX MPU3HAKOB XJIOMYaTHUKA SBJSIETCS MX Ha-
CJICZIOBaHUE B B3aUMO3aBUCHUMOCTH. B HacTosiiiee Bpemsi, TeHETHUECKas B3aMMO3aBUCUMOCTD IPU3HAKOB C
TOYKH 3PEHUS] TEHETUKN OOBSICHAIOTCS TUICHOTPOIHBIM JIeHCTBUEM, MPOSBISIOLIMMCS CIOCOOHOCTBIO OJI-
HOTO I'eHa BIMATH Ha HECKOJIBKO (PeHOTUITMUECKUX IPU3HAKOB U CLICIUICHUEM I'eHOB. [1oMrensl, KOHTponu-
PYIOLINE KOJMYECTBEHHBIC IPU3HAKH BCTPEYAIOTCSl B HECKOJIBKUX CLEIUIEHHBIX IPYIIIAaX WK, B OCHOBHOM,
B pasbpocanuom Bupe. [Ipu 3ToM, reHbl, peryaupyromue NoN0KUTEIbHbIE U OTPULIATEIbHBIE IPU3HAKU
MOTYT OBITh B OiHOH Tpymne cueruienus. KoadduuneHt koppensnuy npu3HakoB BeIpaxaeTcs: OykBoil R u
JTAaHHBIH MTOKa3aTelb BapbupyeT oT -1 10 +1. Cnabas koppessnus BeipaskaeTcs ot Hyis 1o 0,33, cpenHss ot
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0,33 1o 0,66, a cunbHss uzmensercs ot 0,66 no 1. KoadduuneHT koppensuun BeIpakaeTcsl MOI0KHTEIb-
HBIM (+) U OTpPHLATENBHBIM (-) 3HAaKaMH. BOJBIIMHCTBO KOJTMYECTBEHHBIX TPU3HAKOB XJIOMYATHHUKA, SIBIISI-
FOLUXCS XO3SIUCTBEHHO-1IEHHBIMU MTPU3HAKaMH, UMEIOT MOJI0KHUTEIbHbIE KOPPEISTUBHBIE CBSI3U. Y UEHBIM
TeHETHKaM M CEJIEKIIMOHEPaM XOPOILO M3BECTHO, UYTO U3yYEHHE KOPPEIATHUBHBIX CBA3EH MO HECKOIbKUM
npusHakam 3QdekTuBHEe, YeM H3yueHHE X B WHAWBUAYaIbHOCTH. BBUIN MPOBEICHBI BECOMBIC HayuHBIE
paboThI IO U3YUYCHUIO KOPPEIISIIUN XO3IHCTBEHHO-IICHHBIX MTpHU3HAaKkoB [ 1, 2, 3, 5, 6].

Bb.X. AmanoB [1] B cBOMX HCCIEOBaHUSIX ONpPEIEIWII, YTO B TEHETHYECKOH Pa3sHOOOpa3uu TeHOTH-
na G.barbadense L. BbIsIBISsieTCs HEMOCPEACTBEHHAsS (MpsMasi) KOPPEJSUS, TaKKe aBTOp MOTUYCPKHYI
BBICOKYIO BEPOSTHOCTH MOJYYCHHUSI PEKOMOMHAHTOB BOILIOMIAIONINX B ce0e HECKOJIBKO MPU3HAKOB CPEIU
THOPUAHBIX KPYHMHOKOPOOOYHBIX CeMel PacTeHUH, MOMYYCHHBIX IMyTeM BHYTPHUBUIOBOW M MEKBHIOBON
rUOpHUIN3aINY.

N.T. KaxxapoBbIM [2] Obl1a H3ydeHbl KOPPEISIMOHHBIEC CBSI3U THOPHIOB MEKIY CKOPOCHEIOCTBIO U
XO3STICTBEHHO-LIEHHBIMH MTpH3HAaKaMH. [MOpuIbpl ObUIM MOMyYeHBI MYTEM CKPEIIUBAHUS IKOJIOTHUECKU
oTAa’NEHHBIX (GOPM cperHeBONIOKHHUCTOTO Buaa G.hirsutum L. Tlo pe3yabraraMm HcclieIOBaHUI BBISBICHBI
0IHOOOpa3Hasi, CPEIHSS U CUJIbHAS MOJIOKUTENbHAS KOPPEJIALMH B POIUTENLCKUX (hopMax M pacTenusx F..

ITo muenuto X.1O. T¥itunesa [3], B cpeTHEBOJIOKHUCTBIX COPTAX XJIOMYATHUKA X03HCTBEHHO-ICHHBIE
MpU3HAKH, TO €CTh KAYECTBO BOJIOKHA M KOJIMYECTBEHHBIE MPHU3HAKM MMEIOT OTPHUIATEIbHYIO FeHEeTHYe-
CKYIO KOPPEJISIIHNIO, TAKXKE MPUBOJISATCS JaHHBIC TI0 YCTPAHEHHUIO MTPOOIEM 0 CO3AaHUI0 COPTOB C BEICOKUM
BBIXOZIOM BOJIOKHA. OmpeziesieHa MoJoKUTeIbHAas KOPPEISIIKs MPOLYKTUBHOCTH € KPYITHOCTBIO KOPOOOU-
k#, Maccoit 1000 mTyk ceMsiH, C BBIXOAOM U JUIMHOM BOJIOKHA, a MJIOTHOCTH BOJIOKHA HMEET CYIIECTBEHHYIO
KOPPEJSALUIO C MHJEKCOM BOJIOKHA.

B ombITax B Ka4eCTBE CENEKIMOHHOTO MaTepuasa ObLIM MCIONb30BaHbl PacTeHus F, momy4eHHbie my-
TEM MEXKBUI0BOU rubpuam3anvu G.hirsutum subsp. euhirsutum copt «Kenaxak» x (G.arboreum subsp.
perenne X G.arboreum subsp. obtusifolium var. indicum). B kadecTBe METOZI0B OBLIIM MPUMEHEHBI KJIACCH-
YEeCKHE METO/Ibl TCHETUKHU H CEJICKIIUH XJIOMYaTHUKA, METOAbI MEXBHOBOM TMOPUAN3ALIUHI U CPAaBHHUTEIIb-
HOW MOpP]OJIOTHH, a TakKe MPOBEACHbI (peHOTOTnYecKre HAOMIONECHUS U METO/IbI TeHETHKO-CTaTHCTHYC-
CKHX aHAJIM30B.

B ucnonp3oBannbx pactenusax F, ocoboe BHMMaHue 00OpalleHO Ha KOPPEIALHMOHHBIE B3aHMOCBSI3H
TaKMX TMPU3HAKOB KaK, Macca XJIOMKa-ChIpia 0JHOH kopoOouku (T), macca 1000 mTyk cemsiH, AJTMHA BO-
nokHa (MM), BEIXOZ BosiokHa (%) n mHaeKc BosokHa (T). [Ipu aHanm3e pe3ynbTaToB OMbITA, B TOMYISLUAX
“CeMbsi-5” KOdQPHUIMEHT KOPPEISIMU MEXIy BBIIIETPUBEICHHBIMU MIPU3HAKaMH BapbupoBai oT 1=0,02
1o 1=0,49. OnpeneneHo, 4To MPU3HAK Macca XJIOMKa-ChIpiia oHOH KopoOouku 1 Macca 1000 mTyk ceMsH,
BBIXOJl BOJIOKHA M MHAEKC BOJIOKHA MMEIOT MOJIOKHUTENILHBIEC B3AaUMOCBSI3U € KO3(D(OUIIMEHTOM KOPPEISIIUU
ot 1=0,45 no r=0,49 (Tabmuna). A cnadble MOJOKUTENBHBIE KOPPEISIMK HAOMIOAAINCh MEXKIY TaKUMH
MPU3HAKAMH KaK, Macca XJIONKa-ChIplia OJHOH KOpOOOYKM W AJIMHA, BBIXOJ, MHJCKC BOJIOKHA, a TaKkKe,
MEX]y BBIXOJIOM BOJIOKHA M MHJIEKCOM BoJIOKHA. KoapHIIMeHT Koppensiiuy B3anM0O3aBUCHM MEXIY dTHU-
MU IpU3HaKaMy U oTMeueH Ha yposHe oT 1=0,02 no r=0,28.

ITpu anamuse nomynsiu F, pacrennii “Cembsa-8” 110 X03IHCTBEHHO-LIEHHBIM IPU3HAKAM BBIABIIEH B3a-
UMOCBsI3aHHBINA K03 dunmenT koppensiuu ot 1=0,02 no r=0,64. Beicokue moka3areau 0TMEUEHbI MEWKIY
MPU3HAKAMH Macca XJIOMKa-ChIpIia OMHONW KOPOOOUKH M BBIXOJ BOJIOKHA C CPETHUM MOJIOKUTETEHBIM KO-
pensuuoHHBIM KodhdunmenTom ot 1=0,52 o r=0,64.

A cnaOble TOIOKHUTENbHBIC KOPPEISIIUY HAOII0AAIICh MEYK/IY MacCOi XJIOMKa-ChIpIia OAHOM KOpoOoy-
KM ¥ JUIMHOM M MHAEKCOM BoJIoKHa, Maccoil 1000 mTyk ceMsSH U BBIXOJOM, JUIMHOM, MH/IEKCOM BOJIOKHA,
pu 3ToM Kod¢pdunmeHT koppensuuu Obi1 oT 1=0,02 1o 1=0,31. Takxe onpeneneHo, 4To NPU3HAKH JIMHA
BOJIOKHA M MHJEKC BOJIOKHA HE UMEJIN KOPPEISIIIMOHHBIE CBSI3U B PACTEHUAX 3TUX CeMell.

Hamu Taxxe mpoananasupoBana nomnyisiius “Cembsi-13”, rae xod(hGUIMEHT KOppessiuuu ObLT OT
=0,01 mo r=0,37 mo BeIIIEIpUBEACHHBIM NpH3HaKaM. BeICOKkHe TOKazaTeinn ObLIM MEXIy MpH3HAKAMHU
maccoi 1000 mTyk ceMsH 1 MHJIEKCOM BOJIOKHA, JUTMHOM BOJIOKHA U BBIXO/I0M BOJIOKHA. KoppensiuoHHbIN
k03¢ GUIHMEHT TaHHBIX 00pa3ioB BapbupoBai oT 1=0,34 1o r=0,37 u Habmoganacs cpeaHssl MOJ0KHUTEIb-
Has B3aUMH3aBUCHUMOCTh. A ciaOble MOJO0XKHUTEIbHBIE CBA3M OINpPENCIEHbl MEXKIY TaKUMH IPHU3HAKAMH,
Kak Macca OfHOHW kopoOouku u Maccoi 1000 mTyKk ceMsH, UIMHA, BBIXO, HHACKC BOJOHA; MEXKIY Mac-
coii 1000 mITYyK ceMsH M AIMHOM, BBIXOIOM BOJOKHA; MEXAY BBIXOJAOM BOJIOKHA M MHJIEKCOM BOJIOKHA.
BrIsiBiIeHO, UTO KOppPEAMM MEXKIY MHJIEKCOM M JJUHON BOJIOKHA HE CYIIECTBEHHBI. Takue Moka3are-
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F, G.hirsutum subsp. euhirsutum copt «Kenaxak» x (G.arboreum subsp. Perenne x G.arboreum subsp.
obtusifoliumvar. indicum)
Pactenus - F, cembu-5
Macca XJI01nKa-ChIpIia OIHOH KOPOOOYKH, T

Macca 1000 mTyk cemsiH, T 0,45

JlnnHa BooOKHA, MM 0,11 0,10

Brixop BonokHa, % 0,12 0,23 0,28

Wnnexc BomokHA, T 0,02 0,07 0,11 0,49

Pacrenus - F, cempn-8
Macca XJIoTKa-ChIpiia OAHOH KOpOOOUKH, T

Macca 1000 mTyk cemsi, T 0,64

JlnuHa BonokHa, MM 0,22 0,08

Brixon BonokHa, % 0,52 0,31 0,13

Wnpekc BONOKHA, T 0,02 0,30 0,00 0,13

Pacrenms - F, cempn-13
Macca XJ10nKa-ChIplia OHOH KOPOOOUKH, T

Macca 1000 mTyk cemsiH, T 0,16

JlnmrHa BonokHa, MM 0,25 0,27

Brixop BonokHa, % 0,10 0,25 0,37

Wuaekc BONOKHA, T 0,01 0,34 0,00 0,15

Pacrenmii - F cempu-14
Macca XJI0nKa-ChIpIia OHON KOPOOOUKH, T

Macca 1000 mTyk cemsiH, T 0,32

JlnuHa BonmokHa, MM 0,09 0,17

Brixon BookHa, % 0,00 0,26 0,01

Wuaekc BoNOKHA, T 0,30 0,20 0,11 0,27

Pactenus - F cempu-41
Macca XJIonKa-chIpiia OAHOH KOpOOOUKH, T

Macca 1000 mTyk cemsit, T 0,07

JmHa BonokHa, MM 0,11 0,06

Brixop BonokHa, % 0,10 0,00 0,05

Wupekc BONOKHA, T 0,18 0,68 0,12 0,26

Pacrenus - F, cempu-59
Macca XJI0nKa-ChIpiia OHOH KOPOOOUKH, T

Macca 1000 mTyk cemsH, T 0,34

JlnrHa BOOKHA, MM 0,00 0,05

Brixop BonokHa, % 0,24 0,02 0,00

Wnnexc BomokHa, T 0,50 0,32 0,00 0,77

M HAOMIOMannch U 'y monmyisiuit cemeit “Cembsa-147, a y momymsammii cemeit «CeMbs-5», «CeMbs-8»,
«CeMbs-13» MexIy BCeMHU XO3IHCTBEHHO-IICHHBIMHU MPHU3HAKAMU OTpe/eNeHa ciabasi MoIoKUTeIbHAs
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koppemsinus. Koadduuument koppensaunn stux odpasuos ot =0,01 go r=0,32. IIpu ananuse emie ogHOTO
Marepuana uccienoBanuii «Cembsi-41» xoadduument koppensuuu 661 1=0,06 - r=0,68. Bricokue nokasa-
Tenu ObiTr Meskay Maccod 1000 mTyk ceMsH ¥ MHIEKCOM BOJIOKHA, CUIIBHSIS TTOJIOKHUTENbHAS KOPPEISLUS
pasna 1=0,68. B maHHOl ceMbe MO ApyruM MpH3HAKaM (Macca XJIOMKa-ChIpla OJHOH KOpOOOYKH, Macca
1000 mTyk cemsiH, BBIXOJ BOJIOKHA, HHACKC BOJIOKHA) KOPPEIALMOHHBIE CBS3M ObUIM ciabee 4eM apyrue
(«Cembs-5», «Cembs-8», «Cembs-13», «Cembs-14») cembu 1 k03 dunuents! paBHsummck ot 1=0,05 10
=0,26. AHajorn4yHas KapTrHa HaOJlIonanack Mo KOPpeJsiuy JUIMHBI U BBIXO/Ia BOJIOKHA, TaK KaK MEKIY
STUMH MpU3HAKaMU HE HalJIeHO B3aMMOCBS3EH.

Koadpdunuent xoppensuuun nomnyssituu «Cembsi-41» cocrapmi ot 1=0,02 10 r=0,77 10 X03sHCTBEH-
HO-IICHHBIM NpU3HaKaM. BeIcoKast MoIoKuTeNbHass KOPPESLUOHHAsI CBS3b ObLIa MEKAY MPU3HAKAMH BbI-
XOJl M UHJIEKC BOJIOKHA ¢ K03 dunuentom 1=0,77. A crnabble KOppESIIUOHHBIC CBS3M ¢ KO3 duimenTom
ot 1=0,34 no r=0,50 BBISBICHBI MEXKAYy MacCol XJIOMKa-ChIpla OAHONW KOPOOOYKH M BBIXOIOM BOJIOKHA,
a Taxke Mexay maccoi 1000 mTyK ceMsiH BBIXOAOM, JJIMHOM, WHAEKCOM BOJOKHA, U UX KOI((PHUIMEHT
koppensiiun paBHsuica ot 1=0,24 no r=0,32. Kak u y apyrux cemeiicts nomynsauuu «Cembsi-41» mMexay
MPU3HAKAMH Macca XJIOTKa-ChIpIia OMHOW KOPOOOUKH | JIMHA BOJIOKHA, AJTUHA BOJIOKHA U BBIXOM, WHJIEKC
BOJIOKHA He HaOJIOaNMCh TONOKUTEIbHBIE W OTpHLATEIbHbIC KOppessiuuu. [Ipu aHagu3e momydyeHHBIX
pe3yabTaTOB OTMEUEHO, YTO B MOIMYJISAIMIX BCEX ceMel BBIABIEHA OTINYNTENbHAS MOJIOKUTEIbHAs Koppe-
JSIMS MEXKTY TAKMMH TIPH3HAKaMU, KaK Macca XJIONKa-ChIpla OHOH kKopobouku, Macca 1000 mrTyk cemsiH,
JUIMHA BOJIOKHA, BBIXO/I BOJIOKHA M MHJIEKC BOJIOKHA. DTO, B CBOIO O4epe/b, o0ecreunBaeT 3PeKTUBHOCTh
0TOOpa CeMEHHBIX OMYJISUI B TEHETUKO-CENICKIIMOHHBIX UCCICAOBAHMSIX.
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