Bulletin of
Science and
Practlce




broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Nel1. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/96

ISSN 2414-2948

W3narensckuil nentp «Hayka u npakTukay.

E. C. OBeukuHa. Tom 9. Homep 11.
BIOJIJIETEHb HAVKU U ITPAKTUKU
Hayunsrii xypHai. HOs10pb 2023 1.

Uznaercs ¢ nexadps 2015 r.
Brixoaut oauH pa3 B Mecsl.
16+

I'nasnwii peoakmop E. C. OBeuknHa

Peoaxyuonnas xonneeusn: J. Aszmaposa, 3.T. AmmeB, A. K. AmpmmoB, K. Amant, A. A. Aponun, P.b. Baiimaxam,
X. T. boiimyponos, P. K. Bepma, C. I'oituntHazapos, B. A. I'opmkos-Kanrakysen, 1. X. JlaBneros, A. III. dypmaHOoB,
E. B. 3unoBneB, 3. A. Kabynos, C.III. Kaszgansn, b. C. Kammyparos, C.B. Kosanenko, A. C. KonecHHKOB,
. b. Koconanos, H.TI. Koconanosa, P.A.KpaBuenko, H.B.Ky3una, K.W. Kypnasuugu, A. I. Marsees,
J1. 1O. Marpu3zaesa, A. JI. MaTsky6oB, P. A. Maxecap, 3. X. Mycradaes, ®@. Hazaposa, 1. U. Hamo3os, I'. Hypmaroga,
T. Hypsim6GeroB, @. }O. Oeukus (o1B. pex.), P. 0. Ouepernna, T. H. [Tatpaxuna, U. B. Ilomosa, A. B. Poxnonos,
C. K. Canaes, I1. H. Canbkos, 3. M. Carropos, E. A. Cubupskosa, C. H. Cokonog, C. FO. Connarosa, JI. }O. Ypasaesa,
T. X. ®apmanos, H. b. Xacanos, 1. H. llIBaii6a, 111. Dpramesa, C. IOcymos, A. M. SkoBnesa.

Aopec pedaxyuu:

628605, HixHeBapTOBCK, yi. XaHTHI-MaHcwiickas, 17, 81
Ten. +79821565120

https://www.bulletennauki.ru

E-mail: bulletennaura@inbox.ru, bulletennaura@gmail.com

Ceuzerenbcto o peructpauuu IJ1 NedC 77-66110 ot 20.06.2016

XKypuan «bromnerens Hayku u mpaktukw» Biaoden B Crossref, Ulrich’s Periodicals Directory, AGRIS, GeoRef,
Chemical Abstracts Service (CAS), donapl Bcepoccuiickoro HMHCTHTYyTa HAYYHOM W TEXHHYECKOW WH(opManuu
(BUHUTU PAH), eLIBRARY.RU (PUHLI), OBC IPRbooks, DBC «Jlaub», KubepJlenunka, DBC Znanium.com,
nHpopmanmonHyto Marpuiy ananutuku xypHaios (MIAR), ACADEMIA, Google Scholar, ZENODO, AcademicKeys
(MexyHuBepcuTeTcKas oubnnoreunas cucrema), Polish Scholarly Bibliography (PBN), unnexcupyercst 8 PUHII, Index
Copernicus Search Articles, J-Gate, Open Academic Journals Index (OAJI), OpenAIRE, CIARD RING, BASE
(Bielefeld Academic Search Engine), Internet Archive, Dimensions, EuroPub, Open Ukrainian Citation Index (OUCI).

Hmnaxm-paxmopet scypnana: PUHI] — 0,264; Open Academic Journals Index (OAJI) — 0,350,
Index Copernicus Journals (ICI) Master List database for 2020 (ICV) — 98,14.
[CONINNG—— - bt onal Li
This work is licensed under a Creative Commons Attribution 4.0 International License (CC BY 4.0)

B xypHane paccMaTpuBarOTCs BOIPOCHI PAa3BUTUSL MUPOBOM U PErMOHAJIBHOM HAyKU U INpPaKTUKUA. [l ydyeHbIX,
HIpenojaBaTellel, aClIMPaHTOB, CTYIEHTOB.

Bromnetenp Hayku u npaktuku. 2023. T. 9. Nell. https://doi.org/10.33619/2414-2948/96

©MUznatenbckuii neHTp «Hayka u nmpaktukay, 2023
HwuxueBaprosck, Poccust

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 2


https://www.bulletennauki.ru/
file:///F:/НОВЫЙ%20ГОД/Моя%20работа/ЖУРНАЛ/Бюллетень%20науки/БНП%20№12%202020/bulletennaura@gmail.com

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Nel1. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/96

ISSN 2414-2948

Publishing Center Science and Practice.

E. Ovechkina. Volume 9, Issue 11.
BULLETIN OF SCIENCE AND PRACTICE
Scientific Journal. November, 2023.

Published since December 2015.
Schedule: monthly.
16+

Editor-in-chief E. Ovechkina

Editorial Board: D. Azlarova, Z. Aliev, A. Alimov, Ch. Ananth, A. Afonin, R.Baimakhan, Kh. Boimurodov,
S. Goiipnazarov, V. Gorshkov-Cantacuzéne, |. Davletov, A. Durmanov, Sh. Ergasheva, T. Farmanov, E. Kabulov, N.
Khasanov, B. Kalmuratov, A. Kolesnikov, S. Kazdanyan, S. Kovalenko, D. Kosolapov, N. Kosolapova, R. Kravchenko,
N. Kuzina, K. Kurpayanidi, A. Matveev, D. Matrizaeva, A. Matyakubov, R. A. Mahesar, Z. Mustafaev, F. Nazarova,
I. Namozov, G. Nurmatova, T. Nurimbetov, R. Ocheretina, F. Ovechkin (executive editor), T. Patrakhina, I. Popova,
S. Salaev, P. Sankov, Z. Sattorov, E. Sibiryakova, S. Sokolov, S. Soldatova, D. Shvaiba, Rameez Ali, A. Rodionov,
L. Urazaeva, R. Verma, A. Yakovleva, S. Yusupov, E. Zinoviev.

Address of the editorial office:

628605, Nizhnevartovsk, Khanty-Mansiyskaya str., 17, 81.
Phone +79821565120

https://www.bulletennauki.ru

E-mail: bulletennaura@inbox.ru, bulletennaura@gmail.com

The certificate of registration EL no. FS 77-66110 of 20.6.2016.

The Bulletin of Science and Practice Journal is Crossref, Ulrich’s Periodicals Directory, AGRIS, GeoRef, Chemical
Abstracts Service (CAS), included All-Russian Institute of Scientific and Technical Information (VINITI), RINTS,
Electronic and library system IPRbooks, the Electronic and library system Lanbook, CyberLeninka, MIAR, ZENODO,
ACADEMIA, Google Scholar, AcademicKeys (interuniversity library system, Polish Scholarly Bibliography (PBN),
the Electronic and library system Znanium.com, J-Gate, Open Academic Journals Index (OAJI), OpenAIRE, CIARD
RING, BASE (Bielefeld Academic Search Engine), Internet Archive, Scholarsteer, Dimensions, EuroPub, Open
Ukrainian Citation Index (OUCI).

Impact-factor RINTs — 0.267; Open Academic Journals Index (OAJI) — 0.350,
Index Copernicus Journals (ICI) Master List database for 2020 (ICV) — 98.14.

(®)
E This work is licensed under a Creative Commons Attribution 4.0 International License (CC BY 4.0)

The Journal addresses issues of global and regional Science and Practice. For scientists, teachers, graduate students,
students.

(2023). Bulletin of Science and Practice, 9(11). https://doi.org/10.33619/2414-2948/96

©Publishing Center Science and Practice, 2023
Nizhnevartovsk, Russia

(1)
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 3



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Nel1. 2023

https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/96

10.

11.

12.

13.

14.

15.

16.

17.

18.

COIEPXAHUE

Xumuueckue Hayku
Baghaes O. 1., Kypbarosa A. A.
Crioco0 nepepaOoTKH AUCTUILIEPHOHN KUAKOCTH HAa TOBAPHBIE TIPOIMYKTHL «...venenenenannnne

buonoeuueckue nayku
Opyooicosa T. A., Mameosaode H. I'.
W3MeHeHue MMHAMUKY aKTHBHOCTH aclapTaT U aJJaHHHAaMUHOTpaHcdepas mpu
mpopacTanuu ceMsH ssamers (Hordeumvulgare L) ..o
Caghaposa @. A.
Bronornueckas XxapakTepHuCTHKa ATOBUTHIX BHIOB poaa Ranunculus L. Bo diope
HaXHUECBAHY . ...ttt e e e
Axneposa A. 3., Canumos P. A.
Nsyuenune BuaoB moapoaa Campanula L., Halinennsix Bo diope Kapabaxa u 3anresypa .....
Axbaposa Y.
Xopomornueckuit anamu3 BuaoB poxa Sedum L., pacpocrpanennsx Ha Mamom Kaskase ...
Tacanosa M. IO., Mazeppamos C. I, Acados I'. I'.,
Tasues A. K., Hckanoapos C., Mupoacanannu U.
Brusiaue m3menenus knmumara Ha neHapoduopy Oxdydaiickoro 6acceitHa 3aHTenanCcKoTo
0212 00 2
Tapaxanu I1. X., I'ycetinosa A. IO., I'acvimosa T. /1.,
Mupsoesa llI. H., Amunau H. M., Cadgbeynuesa T. /].
TakcoHoMuYecKkuit aHau3 paHHeBeCceHHNX pacteHui (iopsl llabpaHckoro paiionHa .........
Tanbapos /. 111, Acnanosa E. A., Abbacos H. K.
HoBoe mMecTonaxokaenue Buaa Astragalus mollis M. Bieb. (Fabaceae) Bo ¢utope
HaxmaeBaHM (ABEPOARIITKAH) ... . euttttt ettt ettt e e et ettt et et e e e e e teaaeaaeanenns
Ceuoosa JI. M.
Uzyyenne cBOOOTHOKUBYIIUX MPOCTEUIINX B AZEPOAMIIKAHE .. .o'eveneniniaeeneananieanennn,
boiimypooos X. T, Pacynos M.
Brusiaue abnorndeckux (hakTOpoB Ha pacIpoOCTPAaHEHUE METOHOCHBIX ITYEN B TIPEATOPHOM

Maceppamos M. M., Pycmamau FO. M.

dayHa myen moaymyCTIHHBIX U TOPHBIX SKOCHCTEM HaXUUEBAHM ......o.ovveviiineinininanan,
Tasu C.

JIucrorpeymume xyku (Coleoptera: Chrysomelidae), moBpeskaaronine caxapHyrO CBEKIY ...
baiipamos A. b., Mazeppamos M. M.

Hccnenosanue daynsr Culicoides (Insecta, Diptera, Ceratopogonidae) HaxuueBauwu ..........
Toeona A.

[MonuTHKa SHEPreTHUECKOro Mepexoia U oxpaHa jecoB B Pecriyonvike Manu u
AsepbaiipkaHe: aHAIN3 TTOTCHIMAIOB U AKTUBOB JUISl YCTOHUNBOTO PA3BUTHS .....v.vvevensn.n.
Umamanu xeizer K., Tunexosea A. A.

HccnenoBanne XUMHUYECKOTO COCTaBA IMOYBBI IPUPOTHO-TEXHOTCHHON TePPUTOPUH

F N 01 210 U< P
Kowyesa K. B., )Kymabaesa T. T.

Hekoropsie BOMPOCH BOCCTAHOBIICHHUS TOPOACKOH cpelibl (Ha MpUMepe ropoCKOi Cyx Okl
KOMOHWHATA 110 6JIar0yCTPOMCTBY M 03€IEHEHHIO TOPOAA OIIL) ....'vvieiniiiiieieieeerenenanenen,

CenbckoxossiicmeenHvle HayKu
Taooicues A. I, Pycmamos A. U.
HccnenoBanue miogopoyst OYB Ha METHOPHUPOBAHHBIX TEPPUTOPHUAX AszepOaiipkana ......
Xanunog A. A., Pyemamos C. H., I'acvimos A. M.,
bavipamosa I1. b., Abunosa K. @., Anuesa T. C.
CocraBiieHrE OTKPBITHIX IIKAJ OIeHKH 3eMelb [ opHo-1lInpBaHcKoro KaacTpoBoro paioHa
U UX PACTIPEICICHUE TI0 3EMETBHBIM YUACTKAM ...vuvtnrtnrsersansersansensaneaneeneanenserneaneenens

(1)
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0)

12-21

22-28

29-35

36-48

49-52

53-66

67-74

75-79

80-84

106-114

115-118

119-123

124-131

132-138



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Nel1. 2023

https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/96

19. Twicnenxo A. M., 3yes /1. B.

Brnagumupckue copra sipoBOi TPUTHUKAJIE - IICHHBIN HCXOHBIA MaTePHAaN JJIsl CEJICKIUH .. ...
20. lonaooea I I, Axnepos 3. U., 'acanosa I M.

Nzydenne xneboneKapHOro Ka4ecTBa U ONpeielcHue CyOheIMHUIL BRICOKOMOJIEKYIISIPHOTO

mroteanHa (HMW-GS) MeCTHBIX ¥ HHTPOILYIIMPOBAHHBIX COPTOB MIIEHHUITBI . ....v'vveneenn...
21. Mawmeonu T., batipamos b.

KopMoBBIE KynbTyphl 3aCyLITIUBBIX TOPHBIX TEPPUTOPUI HaxuueBaHU ............cooeiiuiinanie
22. Tacannel 1. 3.

Jlunamuka pa3suTus OoNe3Hel pacTeHMid rpaHaTra B ATIIEPOHCKOM paiione A3epOaiimkana
23. Kowpyesa K. B., )Kymabaesa T. T.

Or1ieHKa COCTOSTHHS TUTOJIOPOJTUS TTOYB TEIUIMYHOTO XO3IHUCTBA (Ha puMepe

MYHHIIATIATBHOTO MPEATPHUSITHS IO OJIATOYCTPOMCTBY U 03elieHeHHI0 ropoaa Ot

KBIPTBIZCKOT PECITYOIMMKI) ...\ttt ittt et et et et et et et et et e e e e eneanenneaneans
24. bBaipamos JI. A.

TexHoNmorHsI JOMAITHE! CYIIKHU SIOJOK ¥ arpOTEXHUKa HEKOTOPBIX COPTOB SIOJIOHU B

HaXHUEBAHY . ..ot e e e
25. Mameooe D. H., Ceuonu M. M.

3MU300TONOTHYECKUE 0COOCHHOCTH aHOILIONE(ATITO30B MEITKOTO POraToro CKOTa B

HaXHUEBAHY . ...ttt e e e et e
26. Anuesa Y., 3eunanosa I11.

CpaBHUTENBHBIN aHATN3 COOAYBUX BAKIIUH OT OCIICHCTBA ... vvserenerenensenenenannanenennnns
27. Axyno-szaoe X. b.

[IpodunakTrueckoe MpuMeHEeHHE OAKTEPULIUAHBIX MTPETIAPaToB MPH JSPMATHTE KOPOB B

MacaTHHCKOM PaOHE (ABCPOATIIKAH) +...vuvetsereeetenenieetet et et eteeee e e eeeanenenaas
28. Pycmamosa C. U.

ONUACMHOIOTHYECKAs CUTYaIUs TI0 SXMHOKOKKO3Y dKHUBOTHBIX B A3epOaiikane ..............

Meouyunckue nayku

29. Husazanuesa A. /I., Kapaesa P. P., Conmobaesa K. O., Kanumosa P. M.

N3zyuenue aHanm3a KPOBU UHIUNHCKUX CTYIEHTOB-TICPBOKYPCHUKOB IO MPUOBITUN B

KBIPTBI3CTAH (T. BHIIIKEK) ...ttt ettt et et et et et e e e e aeeen
30. fOcynos @. A., IOnoawes A. A.

CucreMHas KpacHasl BOJTYaHKa, aHTU(POCHOTUIHIHBIN CHHIPOM: (POKYC Ha MTOpaKEHHsI

13 0501232 (0) 2 11632 (61 {11 025
31. Bemwenanues A. C., Maiikanaes b. b., Husz06 A. K.,

Kyoaiibepoues A. A., Mamwiwos A. K., Koinocoipos b. K., Ocmonbexosa H. C.

CocTrosiHUE TUarHOCTUKH U JICYECHHSI SXHHOKOKKO3a OpIOIHON mosoctu (0030p

B2 1S 02 01740
32.  Kyoaiibepoues A. A., Husz06 A. K., Mamviuos A. JK.,

HKowocoipos b. K., Husiz06 A. A., Ocmonberosa H. C.

HcTopust TuarHOCTHKY, OCIIOKHEHUI M METO/IOB JICUCHHUS 3XMHOKOKK03a B KbIprbI3cTaHe ...
33. JKonbopcos A. A., baticexees T. A., Hus306 A. K., Mamviwosg A. K.,

Husz06 A. A., XKeinoicvipos b. K., Ocmonberosa H. C.

Hctopusa peKOHCTPYKTUBHOU XUPYPTHUU COCYIIOB . .nnueeennneeennteenneeeenneeenneeaeeeaaneeennns
34. Ceicembaesa A. H., barmabaes T. C., Atioapog 3. A., Kenoubaesa A. b.

CocrosiHUE OpraHa 3peHus Y CTYJCHTOB MEIUKOB IO TAHHBIM aHKETHPOBAHUS ...........v.....
35.  A6oviicanuesa A. C., Mamamosa K., Yybakos T.

AHanu3 KOH(IUKTHOHN CPEJIbl y CHEIUAIMCTOB CECTPHHCKOTO JETIA . .vvvveneenrenrennaneannennnns

Texnuueckue Hayxku

36. Amanxynosa H. A., Moamaxosa M. C., Kapumosa I T.

HckyccTBeHHBINH HHTEIUIEKT ¥ TEOMH(OOPMAIIMOHHBIE CUCTEMBI .. ...veeeneneeteneeneneaeanennnn,
37. Ilupmamos A. 3., Asumos b. A., Kamanos C. C.

HckycCcTBeHHBIM HHTEIICKT C UCIIONIBb30BaHWeM Python: TexHONIOrMY U IPUMEHEHHE .........
38. Obemxkosckas M. A., Kopobyesa H. A.

DNeraHTHOCTh B MUKCENSX: COBPEMEHHBIC TCHICHIIMU B KOMITBIOTEPHOM MPOCKTUPOBAHUHT

0] 0321 ()< 1o JP

(1)
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0)

139-146

147-153

154-160

161-167

168-174

175-179

180-183

184-188

189-194

195-197

198-202

203-226

227-241

242-251

252-264

265-271

272-277

278-287

288-293

296-304



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Nel1. 2023

https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/96

39. Typoybaesa K. A., Ucmanos O. M.

Pa3paboTka coBpeMeHHOTO BeO-caiiTa st Kadeapbl HHPOPMAIIMOHHBIX TEXHOJIOTHIA U

20001 (5] 1. (O
40. Vxeneesa A. 3., XKycynosa XK. B., [[ocymabexosa 3. III., blcmanos 3. M.

JonoiaHeHne K TEXHOJIIOTUH U3BJICUEHUS CKaHAUs U3 mTeliHa Kanamskalickoro cypbMsHOTO

Y (01705 7: v
41. Ubpaesa XK. A., Lllaboanosa 3. A., Tyneyubexosa XK. T,

Axorconosa K. I1., Mypsyopaumos b. M., blcmanos 3. M.

TexHonorus n3pneueHus ckauus u3 keka Kagamkalickoro CypbMsiHOTO KOMOWHara .........

FOpuouueckue nayxu
42.  Abnsmunosa H. A., I pucopuyx H. B.
OcoOCHHOCTH COTIACHsI CYIIPYTOB Ha COBEPILICHUE CICNIOK MO PACIIOPSDKCHUIO UMYIIIECTBOM
43. Jlyxvauenko A. A.
CrarucTHyeckue oKa3aTeId MPUMEHEHUS IPUHYIUTENHLHBIX MEP MEUIIMHCKOTO XapakTepa
B POCCUHCKOM DEIEPAIIMM ...ttt ettt e ettt ettt et e et e e e e aee e aeens

Coyuonozuueckue HayKu
44, Pyoenxun J[. B., Jlyeun JI. A.
[MocnencTust ¥ pUCKK BHEAPEHUS HHOOPMAIMOHHBIX TEXHOJIOTHI B TIOBCETHEBHYIO
COIUAITEHYIO PEATBHOCTD MOJIOMIEIKH .. vt vesesentteneneeteneenenseteneeteeeteneeaaneeseneneanenenss

Iledacozuueckue nayxu

45, Opeewosa I C.

HayuyHo-npakTHYecKue OCHOBBI MPETOIAaBAHNS AHIJIMHCKOTO S3bIKA B CEILCKOM MIKOTIE ......
46. Yenexosa I C., Cecuszbaesa H. K.

Peanu3zanus KOMMyHHUKaTUBHOTO METO/Ia HA YPOKAX PYCCKOTO S3bIKa B KBIPTHI3CKOH IIKOJIC ..
47. UYenexosa I C., Cecuszbaesa H. K.

TekcT kak cpeacTBo HOPMHUPOBAHHS KOMMYHHKATHBHON KOMIIETEHTHOCTH Ha yPOKax

PYCCKOTO SI3BIKA B KBIPTBIZCKOM IITKOIIC ... ee et et ettt etee et et eiee et eeetee et eeeeeneeeneeens
48.  Vmaposa /. 3.

[TpuHIHITE 0TOOPA U AJANTAIIMN TEKCTOB IO CTICIIHATTBHOCTH .. .v'vevseeeesranenenennananeenanns
49.  Yoeynoypos M. JI., Yoeynoyposa 2. K., lllapwenanuesa T. T, Konoxbaii kvizol JK.

dopmupoBaHre NPOPECCHOHATBHON KOMIIETECHTHOCTH CTY/ICHTOB B YCJIOBHSIX

JTUCTAHIIAOHHON (DOPMBI OOYTEHUS ... .eenetntentteeeeneeteene et eneaneeneene e et eneanennenneenenanns
50.  Aowcumamosa 3. K., Topocenvouesa K. M.

Metonuka onpenesicHus npoheCCHOHATBHBIX HABBIKOB IpeIojaBaresicii MaTeMaTHKU B

1 RO D70 (10970 Q0 01 531 ' < QP
51.  Aoswcumamosa 3. K.

Y4eOHo-MeTonnYeCKoe o0eceueHre 1Mo TUcIuiuinie « TeopeTuiaeckre OCHOBBI

HAYATEHOTO KYPCA MATEMATHKIDY .. ...t neeneeeneeteneeaen e te e eae e e et ea e e e e e eaeteneeeeeenenene
52. Tankuna A. U., Ipuwan U. A., boorosa E. I0., Knetinocosa H. 1.

CB#3b MEXK/y HHHOBAITHOHHOCTHIO MHTEIUICKTYIbHOU ICATEILHOCTH (heepanbHbIX

MHHOBAIIMOHHBIX TUIOIIA/IOK M YHUKAJILHOCTBIO PE3YJIETATOB UX TPY/a, BEIPAKCHHBIX B

(hopMe DIEKTPOHHBIX 00PA3OBATEIBHBIX PECYPCOB .. .vnvutntentreneneenenteneneaneneneenennenenan
53.  bakxmusaposa C. K.

CriocoOblI U CpeZICTBa UCTIONB30BAHUS JIAOOPATOPUHN HA YPOKE XUMUH ....vuveerranranrannannnns.
54. JKymycaxynosa A. /1.

dopmupoBaHrE MaTEMAaTUIECKON TPAMOTHOCTH YYAIIUXCS C IOMOIIBIO MPAKTHKO-

OPHCHTHPOBAHHBIX BATIAM .. .« v e neeeneneeneeaeneeeae et ea et et et e e e e e et et ea e e e e ea et eneeaeeenenens
55. Kanowibaesa A. T., bexkmypos T. M., Umanxynosa C. O.

Pornb cOBpeMEHHBIX TIENarornyecKuX TEXHOIOTHH B (JOPMHUPOBAHUN KOMIIETEHTHOCTH

071 (S U003 1 (1B N 0) o) : S
56. Bexmypos T. M.

Oco0eHHOCTH COBMEIICHUS TPAIUIIMOHHBIX ¥ COBPEMEHHBIX MEAarorMueCKUX TEXHOIOTHI

(1)
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0)

305-309

310-316

317-322

323-329

335-354

355-359

360-365

366-370

371-375

376-383

384-391

392-398

399-406

407-411

412-417

418-422

423-428



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Nel1. 2023

https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/96

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

JKonoowobaesa A. /1., ’Konoowbaes JI. A.

YYeHUYECKUH KOJICKTHB KaK (haKTOp COIMATU3AIIUN MIAIIIUX IIKOIBHUKOB .................. 429-432
Konoowbaesa A. /., Konoowbaes /]. A.

Corpanu3anys MIIIINX [IKOJIbHUKOB B COBPEMEHHOM KHPIH3CKOM OOIIECTBE ............... 433-437
JKonoowbaes J[. A., Monoxbaes A., Hzamamamos A.

AHann3 METOI0B IICUXOIOTHYECKOTO BO3AENCTBHUSA B MEKIMYHOCTHBIX OTHOIIEHMSX ......... 438-442
Konoowbaes J[. A., Hzamamamos A., Monoxbaes A.

TeopeTndeckoe rccaenoBaHNE BIMSHUSA CTPECCOPOB B CIIOPTUBHOM MEATEIBHOCTH ............ 443-448

Hcmopuueckue nayku

Llepxosa T. A.

Boiina 1 Mup B JOOMHACTHYECKOM W PaHHEAMHACTUYECKOM ErHnTe ... ..o, 449-479
Xonmymunos X. 3.

Hemorpaduyeckre nporeccsl B TypkectaHckoM Kpae B koHIle XIX - Havyane XX BekoB ...... 480-484

HUcaxkos b. b., Ab0vixynosa P. A., Yumanosa XK. K.
B3aumopeticTBre (pU3NIECKOTO U COIUATBHOTO MPOCTPAHCTB: JUHAMHKKA CEla U ropojia B
HOBOCTPOUKAX KBIPTBIZCTAHA ...\ tietittititeete ettt ete et et e e eee e ete e e eaeeaeenenns 485-489

DQunocoghckue Hayku
VYpmanberora XK. K., Hazapkynosa A. K.
[IpoGmemsr yenmoBeka 1 KynbTypsI B hmtocodun uctopun H. bepasieBa ...........o.ooooeeuiii, 490-498

Qunonozuveckue HayKu
Uemaunosa P Y.

O HekoTOpBIX MpUHIMNAxX mepeBoaa mo33uu A. C. [lymkruHa B KUpru3ckoit nureparype ...... 499-504
Anuwosa U. K.

3HaHWE CEMU MPENKOB HITH POJIb TEHEATIOTUN B KBIPTBI3CKON OOIMIECTBE ...ve'veveeeneanennenn. 505-508
bexmyposa A. A., Batieobvinosa I A.

KoprycHblii aHaM3 KOHIIETITa BEPOITIO B KBIPTBI3CKON JTUHTBOKYIBTYPE .vvvevrrrenrensennnns 509-518

Kabamaii kvizvl A.
Pounpb nexcuyeckoro nmoBTopa B opranuzanuu Tekcta pomana Y. AiitmaroBa «Korna nagarot
TOPBI (BEUHAST HEBECTA)D . ..vtttittittettattettettetteteetete et et ereete et areateetearearansanseaneaas 519-524

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 7



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Nel1. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/96

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

CONTENTS

Chemical Sciences
Vafayev O., Kurbanova A.

Method for Processing Distiller Liquid for Commercial Products ................cocoviieieinnnnn.

Biological Sciences
Orujova T., Mammadzade N.
Changes in the Dynamics of Aspartate and Alanine Aminotransferase Activity During

Germination of Hordeum vulgare L. SEEAS ........ooviriiiri e

Safarova F.
Biological Characteristics of Poisonous Species of the Ranunculus L. Genus in the Flora of

NAKNCIVAN ..t e e e e

Akbarova A., Salimov R.

Study of Species of Campanula L. Subgenus Found in Karabakh and Zangezur Flora .........

Akbarova Ch,

Chorological Analysis of Species of Sedum L. Genus Distributed in the Lesser Caucasus ......

Hasanova M., Maharramov S., Asadov G., Gaziev A., Iskandarov S., Mirjalally I.

Impact of Climate Change on the Dendroflora of Okhchuchay Area of Zangilan District ......

Garakhani P., Huseynova A., Gasimova T., Mirzeyeva Sh., Aminli N., Safgulieva T.

Taxonomic Analysis of Early Spring Plants of Shabran District Flora .............................

Ganbarov D., Aslanova E., Abbasov N.
New Location of the Species Astragalus mollis M. Bieb. (Fabaceae) in the Flora of

Nakhchivan (AZerDaijan) .........c.oiiriiiiii ettt et e ee e e eaeaaans

Seidova L.

Study of Free-living Protozoa in Azerbaijan .............c.ooiiiiiiiiii e

Boymurodov Kh., Rasulov M.

Abiotic Factors Impact on the Honey Bees Distribution in the Submontane Zone ...............

Maharramov M., Rustamli Yu.

Anthophila Fauna of Semi-desert and Mountain Ecosystems in Nakhchivan .....................

Gazi S.

Leaf-Eating Insects Damaged to Sugar Beet (Coleoptera Chrysomelidae) ........................

Bayramov A., Maharramov M.

Study of the Culicoides (Insecta, Diptera, Ceratopogonidae) Fauna in Nakhchivan .............

Togola A.
Energy Transition Policy and Forest Protection in the Republic of Mali and Azerbaijan:

Analysis of Potentialities and Assets for Sustainable Development ...............................

Imatali kyzy K., Tilekova A.

Study of the Chemical Composition of Soil in the Natural-Technogenic Territory Aidarken ...

Koshueva K., Zhumabaeva T.
Some Issues of Urban Environment Restoration (On the Example of the City Service of the

Plant for Public Services and Amenities and Planting of Greenery of Osh City) .................

Agricultural Sciences
Gadzhiev A., Rustamov Ya.

Study of Soil Fertility in Reclaimed Areas of Azerbaijan ..................oocoiiiiiiiiiiiin

Khalilov A., Rustamov S., Gasimov A., Bayramova P., Abilova K., Alieva T.
Compilation of Land Evaluation Open Scales of Mountain Shirvan Cadastral District and

Their Distribution by Land PIOtS ... ..o e

Tyslenko A., Zuev D.

Vladimir Varieties of Spring Triticale - Valuable Starting Material for Breeding ................

Poladova G., Akperov Z., Gasanova G.
Study of Baking Quality and Determination of High Molecular Weight Glutenin Subunits

(HMW-GS) of Local and Introduced Wheat Varieties ...........c.cooeiiiiiiiiiniiiieeeen

Mammadli T., Bayramov B.

Feed Crops of Nakhchivan Arid Mountain Lands ............coooviiiiiiiiiiiiieeeeen

(1)
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0)

22-28

29-35

36-48

49-52

53-66

67-74

75-79

80-84

85-88

89-93

94-100

101-105

106-114

115-118

119-123

124-131

132-138

139-146

147-153

154-160



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Nel1. 2023

https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/96

22. Hasanli I.

Development Dynamics of Punica Diseases in Absheron District of Azerbaijan .................
23. Koshueva K., Zhumabaeva T.

Assessment of Soil Fertility Status in Greenhouses On the Example of the Enterprise for

Municipal Improvement and Amenity Planting of Osh City, Kyrgyz Republic) ..................
24. Bayramov L.

Home Drying Apples Technology and Cultivation of Malus Some Varieties in Nakhchivan ...
25. Mammadov E., Seyidli M.

Epizootological Features of Anoplocephalatoses of Small Cattle in Nakhchivan .................
26. Aliyeva Ch., Zeynalova Sh.

A Comparative Analysis of Canine Rabies VacCines ..............coviiiiiiiiiiiiiiiiiea,
27. Akhund-zade H.

Preventive Use of Bactericidal Preparations for Cow Dermatitis in Masalli District

(AZEIDATJAN) ...
28. Rustamova S.

Epidemiological Situation on Animal Echinococcosis in Azerbaijan ...............cccoveeninnnn.

Medical Sciences

29. Niyazalieva A., Karaeva R., Soltobaeva Z., Kalimova R.

Study of Blood Analysis of First-year Indian Students Upon Arrival in Kyrgyzstan (Bishkek)
30. Yusupov F., Yuldashev A.

Systemic Lupus Erythematosus, Antiphospholipid Syndrome: Focus on Nervous System

[T o] L PSPPSR
31. Beishenaliev A., Maikanaev B., Niyazov A. K.,

Kudaiberdiev A., Mamyshov A., Zhynzhyrov B., Osmonbekova N.

Current State Diagnosis and Treatment of Abdominal Echinococcosis (Literature Review) ....
32. Kudaiberdiev A., Niyazov A. K., Mamyshov A.,

Zhynzhyrov B., Niyazov A. A., Osmonbekova N.

History of Diagnosis, Complications and Treatment Methods of Echinococcosis in

YTy ZS AN ..o e
33. Zholborsov A., Baisekeev T., Niyazov A. K., Mamyshov A.,

Niyazov A. A., Zhynzhyrov B., Osmonbekova N.

History of Reconstructive VasCular SUFQEIY .........oviuieii i,
34. Seisembaeva A., Baltabaev T., Aidarov Z., Keldibaeva A.

The State of the Visual Organ in Medical Students According to the Questionnaire .............
35. Abdyzhalieva A., Mamatova K., Chubakov T.

Analysis of the Conflict Environment of Nursing Specialists .................coooiiiiil.

Technical Sciences

36. Amankulova N., Molmakova M., Karimova G.

Artificial Intelligence and Geoinformation Systems ..o,
37. Pirmatov A., Azimov B., Kamalov, S.

Acrtificial Intelligence Using Python: Technologies and Applications ..............................
38. Obetkovskaya M., Korobtseva N.

Elegance in Pixels: Current Trends in Computer-aided Ornament Design ........................
39. Turdubaeva Zh., Ismanov O.

Development of a Modern Website for the Department of Information Technologies and

Y =T oo T 0 1=T o
40. Ukeleeva A., Zhusupova Zh., Dzhumabekova E., Ysmanov E.

Addendum to the Technology for Extraction of Scandium from Matte of the Kadamzhai

ANTIMONY Plant ...,
41. Ibraeva Zh., Shabdanova E., Tunguchbekova Zh.,

Akzholova K., Murzubraimov B., Ysmanov E.

Technology for Extraction of Scandium From Cake of Kadamzhay Antimony Plant ............

(1)
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0)

161-167

168-174

175-179

180-183

184-188

189-194

195-197

198-202

203-226

227-241

242-251

252-264

265-271

272-277

278-287

288-293

296-304

305-309

310-316

317-322



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Nel1. 2023

https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/96

Juridical Sciences
42. Ablyatipova N., Grigorchuk N.
Features of the Consent of Spouses to Make Transactions on the Disposal of Property .........
43. Lukyanenko A.
Statistical Indicators of the Use of Coercive Medical Measures in Russian Federation ...........

Sociological Sciences
44. Rudenkin D., Lugin D.
Consequences and Risks of Introducing Information Technology Into the Daily Social
Reality Of YOULN ... e,

Pedagogical Sciences

45. Ergeshova G,

Scientific and Practical Foundations of Teaching English in Rural Schools .......................
46. Chepekova G., Segizbaeva N.

Implementation of the Communicative Method in Russian Language Lessons in a Kyrgyz

SN0 ..
47. Chepekova G., Segizbaeva N.

Text as a Means of Forming Communicative Competence in Russian Language Lessons in

KYIGYZ SCROOI ... e
48. Umarova D.

Principles of Selection and Adaptation of Texts by Specialty ..................oooiiiinin.
49. Choguldurov M., Choguldurova E., Sharshenalieva T., Konokbai kyzy Zh.

Formation of Professional Competence of Students in the Conditions of Remote Form of

EUCALION .ot
50. Azhimatova E., Torogeldieva K.

Methodology for Determining Professional Skills of Mathematics Teachers in Pedagogical

(000] | [-To - P
51. Azhimatova E.

Educational and Methodological Support for the Theoretical Foundations of Initial

Mathematics Course DiSCIPIING ... ..o e
52. Galkina A., Grishan |., Bobkova E., Kleinosova N.

The Connection between the Innovation of Intellectual Activity of Federal Innovation Sites

and the Uniqueness of the Results of their Work, Expressed in the Form of Electronic

EAUCALIONAL RESOUICES ...\ttt e e et aaaas
53. Baktiyarova S.

Ways and Means of Using the Laboratory During the Chemistry Lesson .........................
54. Zhunusakunova A.

Formation of Mathematical Literacy of Students With the Help of Practice-oriented Tasks ....
55. Kaldybaeva A., Bekturov T., Imankulova S.

The Role of Modern Pedagogical Technologies in Developing the Competence of Student

TOACNIE S .ottt
56. BekturovT.

Features of Combining Traditional and Modern Pedagogical Technologies at a University ....
57. Zholdoshbaeva A., Zholdoshbaev D.

Student Team as a Factor of Socialization of Younger Schoolchildren .............................
58. Zholdoshbaeva A., Zholdoshbaev D.

Individual Educational Resource of a First Grade Student as a Means of Its Socialization ......
59. Zholdoshbaev D., Monokbaev A., Izamamatov A.

Analysis of Psychological Influence Methods in Interpersonal Relationships .....................
60. Zholdoshbaev D., Izamamatov A., Monokbaev A.

Theoretical Study of the Stressors Influence in Sports Activity ............cooviiiiiiiiiiiiininn,

(1)
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0)

323-329

330-334

335-354

355-359

360-365

366-370

371-375

376-383

384-391

392-398

399-406

407-411

412-417

418-422

423-428

429-432

433-437

438-442

443-448

10



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Nel1. 2023

https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/96

61.

62.

63.

64.

65.

66.

67.

68.

Historical Sciences
Sherkova T.
War and Peace in Predynastic and Early Dynastic EQYPt ..........ccooiiiiiiiiiiiiieieee, 449-479
Kholmuminov Kh.
Demographic Processes in Turkestan Region at the End of the XIX - Beginning of the XX
O L 1= 480-484
Isakov B., Abdykulova R., Chimanova Zh.
Physical and Social Spaces Interactions: Rural-Urban Dynamics in New Constructions in
Q107741 = o P 485-489

Philosophical Sciences
Urmanbetova Zh., Nazarkulova A.

On Human and Culture in the N. Berdyaev’s Philosophy of History ............................... 490-498
Philological Sciences

Ismailova R.

On Some Principles of Translating the Poetry by A. S. Pushkin in Kyrgyz Literature ........... 499-504

Alishova I.

Knowledge of Seven Ancestors or the Genealogy Role in Kyrgyz Society ........................ 505-508

Bekturova A., Baigobylova G.

Corpus Analysis of the Camel Concept in Kyrgyz Culture of Language ........................... 509-518

Kabatay kyzy A.

The Role of Lexical Repetition in the Text Organization When the Mountains Fall (The

Eternal Bride) Novel by Ch. AItMatov ....... ..o 519-524

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 11



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Nel1. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/96

XUMHYECKUE HAYKH | CHEMICAL SCIENCES

VJIK 535.41: 778.38 https://doi.org/10.33619/2414-2948/96/01
AGRIS P10

CIIOCOB MEPEPABOTKH JUCTUJJIEPHOM XKUJIKOCTHA
HA TOBAPHBIE IMTPOJAYKTbI

©Bagpaes 0. II1., Ph.D., OO0 Tawkenmckuil Hay4¥HO-UCCIe008amMenbCKUull UHCIMUNMYM XUMU4eCKou

mexnoao2uu, 2. Tawkenm, Yzbexucman
©Kypoanosa A. A., ORCID: 0009-0001-1997-2104,

000 TawkeHmcKuil HAYYHO-UCCIe008aAMENbCKUL UHCIMUMY M XUMUYECKOU MeXHOI02Ul,
2. Tawxenm, Y36exucman, aisultankurbanova@gmail.com

METHOD FOR PROCESSING DISTILLER LIQUID
FOR COMMERCIAL PRODUCTS

©Vafayev O., Ph.D., JSC Tashkent Scientific Research Institute of Chemical Technology,
Tashkent, Uzbekistan
©Kurbanova A., ORCID: 0009-0001-1997-2104, JSC Tashkent Scientific Research Institute
of Chemical Technology, Tashkent, Uzbekistan, aisultankurbanova@gmail.com

Annomayus. KanpuuHUpOBaHHAs coJa IIMPOKO MPUMEHSETCS B CTEKOJIBHOM, XUMHUYECKOH,
MeTaJTyprudeckoii, HeTSHON, TEeKCTUIBHOM, HEIITION03H0-0yMaXHOM, MUILEBOM, TAKOKPACOUHOM
IIPOMBILUIEHHOCTH, HPpU IPOU3BOJACTBE pPA3JIMYHBIX COJIEH, HCKYCCTBEHHOTO BOJIOKHA, B
KO’KEBEHHOM IIPOM3BOJCTBE, IPU OYHCTKE BOJABI M paccosioB. B Hacrosiiee BpemMss B MuUpe
HACUMTHIBaeTca Oonee 75 COAOBBIX MpennmpusaTHii, mnpousBoasmux 50-65 MJIH T
KaJbIIUHUPOBAHHOW CO/bI B rof. M3 CyIIeCTBYIONIMX METOIOB MPOU3BOACTBA KaJIbIIMHHUPOBAHHON
coapl HanbosnbInee pacrpoctpanenue (70%) moaydnsi aMMHUa4dHbINA crioco0. B HacTosiiee Bpemst
JUCTUIJUIEpHAsl >KUJKOCTh IOYTH HE IepepadarbiBaeTcsi U €O CTAaHUMU AUCTWUIALMU CHayania
HaNpaBIseTCs B HAKOMUTENHU (Tak Ha3bIBaeMble Oelble MOps), a 3aTeM COpachIBaeTCsl B BOIOEMBI,
YTO NPUBOAUT K UX 3arpsisHeHuto u 3acanmusBanuio. B CII OOO KynrpanckoMm conoBoM 3aBone
Pecniyonuku Y30ekucran, TUCTUIUIEPHAS KUAKOCTh TMOCTe mporecca TucTWisiuu B nexe AJIKD
(Abcopouusa uctmmnsauus KapOonmzauus @unerpanus) I u Il ouepenu mnpousBoacTsa
KaJTbIIMHUPOBAHHOW COJbI, cOpachiBaeTCsd B IIIAMOHAKOMUTENb s KUJIKHX OTX0M0B. O0beM
cOpachiBaeMOl TUCTUILIEPHOHN KUIKOCTH cocTaBisgeT 9,08%10 M Ha 1 TOHHY F'OTOBOW MPOAYKILUHU
(910 cocTaBisieT B cyTku 5448-5493.4 M3, B roj 6oiee 1,8 MitH M3).

Abstract. Soda ash is widely used in the glass, chemical, metallurgical, petroleum, textile,
pulp and paper, food, paint and varnish industries, in the production of various salts, artificial fiber,
in the leather industry, in the purification of water and brines. Currently, there are more than 75 soda
enterprises in the world, producing 50-65 million tons of soda ash per year. Of the existing methods
for producing soda ash, the most widespread (70%) is the ammonia method. Currently, distillation
liquid is almost not processed and from the distillation station is first sent to storage tanks (the so-
called white seas), and then discharged into water bodies, which leads to their pollution and salting.
In the JV LLC Kungrad Soda Plant of the Republic of Uzbekistan, the distiller liquid after
the distillation process in the ADCF (Absorption Distillation Carbonization Filtration) workshop of
the I and 11 stages of soda ash production is discharged into a sludge storage tank for liquid waste.
The volume of discharged distiller liquid is 9.08x10 m* per 1 ton of finished product (this amounts
to 5448-5493.4 m® per day, more than 1.8 million m? per year).
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Knrouesvle cnosa: nuctuiiepHast >KUJIKOCTh, GUIBTpalys, KapOOHU3aIMsl, IeHTpUudyra.
Keywords: distiller liquid, filtration, carbonation, centrifuge.

Cnoco6 mepepabOTKU IUCTUIUICPHOM JKUJIKOCTH Ha TOBApHBIC IMPOAYKTHI OCHOBAHBI Ha
Meronax: (puibTpanuu qucTUiuiepHon skuakoctu it otaeneHus MIICII (MuHepaabHBIN TPOAYKT
COZIOBOTO MIPOM3BOACTBA); kKapOoHu3anuu ocrarounoro Ca(OH), B cocraBe GpuibTpara v OTACICHUN
(GUIBTPOBAaHMEM  TIOJIYYEHHOTO XUMHUYECKOTO OCAXJIEHHOro Mena (kapOoHAr — KaibLus);
BBITIApUBAaHUU (QriIbTpaTa M OTICJICHUU ITIOBAPCHHOM BBIBAPOYHOM COJIM Ha IEHTpHdyrax;
crymieHuii priibTpara mociie HeHTpU(yru; CrymieHHbIH pacTBOp; CYIMIEHUH CTYIIEHHOTO pacTBOpa
Ha CYLIWJIKE-TPAHYJIATOPE KUIIAILIErO CJIOS; OXJAXJACHUH TIOJYyYEHHBIX TpaHyll TEXHUYECKOTO
XJIOpUAQ KaJbIIHs.

Mamepuan u memoowl ucciedosanus

XapakTepucTHKa TOBAPHBIX IPOAYKTOB, TOJYYEHHBIX IPH MepepadoTke AMCTHUIICPHOU
KHUJIKOCTH B JJAOOPATOPHBIX yCIOBUSIX:

1. MunepanpHbiii poaykt comoBoro mpousBoactsa (MIICII). ['otoBeiM mpomyKkToM mocie
buabTpay AUCTUILICPHON KUAKOCTH SBISETCS MUHEpPaJIbHBIA MPOAYKT COAOBOTO IMPOU3BOJICTBA
(MIICI). ITo ¢u3MKO-XMMHUYECKHM TOKa3aTelsiM IMOJyYeHHBI MUHEPAIbHBIM TPOIYKT COIOBOTO
npousBozactsa (MIICII) coorBeTcTByeT HOpMaMm, yka3aHHbIM B Tabnuue 1.

Tabmuma 1
COCTAB MUHEPAJIBHOI O ITPOAYKTA COJOBOI'O ITPOU3BOACTBA (MIICII)

Haumenosanue noxazamens % macc.
MaccoBas no:s yriekucioro kanpius CaCO3 56,7-75,5
MaccoBas nomas ruapokcuaa kaibius Ca(OH), 5,2-15,7
Maccosas noms cynbdara xkanpius CaSOq 0,7-6,8
MaccoBas gons xnopuna kaneinus CaCl, 0,03-10,4
MaccoBas n07s okcuaa kpemuus (IV) SiO; 4,75-15,0
[Ipouue 0,5-0,7

MusnepanbHblii TpoAyKT cogoBoro npousBoacTtsa (MIICII) — mo xuMHYecKOMY COCTaBy U
(¢u3NYeCKUM CBOMCTBAM COOTHECEH C NMPUPOAHBIMU MHUHEpajaMH THUIA W3BECTHSIKAa WIM Meja U
UCIIONIb3YeTCA Kak ynoOpeHue M pekyabTUBaHT. OH MOXET BBINOIHSITH POJIb MOJAEPKUBAIOLICH
MUHEPAJIIBHOM OCHOBBI JUISl pa3MELICHHMs Ha HEM IIOYBEHHOIO CJIOS IPH KyIbTUBHPOBAaHUAX
pactenuil. [Ipumensercs kak HEJOPOTrOl, SKOJIOTHUECKUN Oe30MacHbIi MUHEPAIbHBIM MPOAYKT JUIs
PEKYIBTUBALIMU OTPAOOTAHHBIX KAPHEPOB U CBAJIOK.

2. Men xuMmuveckuii ocaxaeHHbIN (kapOoHar kKambiusi CaCQjs). TOTOBBIM MPOIYKTOM
mporecca KapOoOHHM3alMM ¢ Mochenyromel ¢uibTpauuel ¢uiprpara sBiIsSeTcd XUMHUYECKUH
ocaxaeHHbld Men (kapOonar kambuus CaCOsz). Ilo  (QU3HKO-XMMHUYECKHM TMOKa3aTesiM
MOJTyYEHHBIM MeJNl XUMHYeCKUil ocaxaeHHbl (kapOoHar kanplusg CaCOjz) COOTBETCTBYET
tpedoBanusiM ['OCT 8253-79 ykazanubim B Tabmure 2.

Men xumuyeckuil ocaxaeHHblid (kapOoHat kanblus CaCOgz) mpuUMeHseTCsl B MIPOU3BOJICTBE
Oymaru. XMMHUYECKHH OCaXJeHHBIH Mel B OyMaKHOM HPOMBIIIJIEHHOCTH BBIMOJIHIET (QYHKIHH
HAIOJHUTENS U MUTMEHTa, NMpUAAaeT MOBEPXHOCTU OyMaru npemMuyM-Kjiacca spKOCTb M YUCTOTY;
MIPOM3BOACTBE MOJMMEPHBIX MarepuasoB, B ToM uucie Ha Oaze mnomuBuHMIxJopuaa (I1BX).
XUMHUYECKUN OCaXIEHHBIA MeJl B COCTaBE MJIACTMACC: KOPPEKTUPYET OEIM3HY; MOBBIIIACT YIAPHYIO

(1)
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MPOYHOCTh; BBINOJHAET apMUpylole (YHKIUH, PE3MHOTEXHUYECKOW MPOMBIIUIEHHOCTH. B
W3JIETUsAX U3 KaydyKa — MOBBIIIAET N3HOCOCTOMKOCTD, AACTUYHOCTh U YCTOMYMBOCTD MPU Pa3HBIX
Temneparypax. XUMHUYECKAW OCaXICHHBbIM M€l BXOAMUT W B COCTaB MAaCisIHBIX U
BOJIO3MYJILCHOHHBIX KPACOK, OH PETYIHPYET BSI3KOCTh, KOPPEKTUPYET CTEICHb OJiecKa U TITyOHHY
OTTEHKOB, CHHUKAeT Ce0eCTOMMOCTh U PEryIUpPYeT YKPHIBUCTOCTh COCTaBa; MUILEBON U XUMUYECKOMN
MIPOMBIIUIEHHOCTH. B HEKOTOPBIX MPOAYKTAX MUTAHUS — CIYKUT UCTOUHUKOM KaJlbLiMs, a TAKXKE B
MeAMIMHE — 3TO 0a3a I Ta0JIETOK, HAITOJIHUTEIND JUIsl CYCIIEH3UI, KPEMOB U Ma3eil.

Tabnuna 2
KAPBOHAT KAJIBITUS CaCO3 (T'OCT 8253-79)
Toxazamenw, maccosas 0ons, % I copm 1l copm

Benuzna, He MeHee 93,0 He nopmupyercs
VYTaekucaplii KanbIMi 1 YTIEKUCIbI MarHuid B TiepecyeTe Ha yTIIeKUCITbIA 98,5 97,0
KaJbLUN

CBo00o1Has IeNT0Yb B IIepecueTe Ha OKUCh KaJbIUs, He Oojiee 0,03 0,05
BemecTBa, He pacTBOpUMBIE B COISTHON KUCIIOTE, He Oolee 0,1 0,3
BaaxHocTh, HE Oomee 0,5 15

3. IloBapennasi BeiBapouHast cojib (xopua Harpus NaCl). ToToBbIM IPOAYKTOM BbITapUBaHUN
duapTpara W M3BJICYCHUN MOBAPCHHOW BBIBAPOYHOHN COJIM HA LEHTPHU(YTrax sBISCTCS MOBapEHHAs
BbiBapouHasi coib (xmopua Harpust NaCl). Mo (u3HKO-XMMHUYECKUM ITOKAa3aTessiM IOJydCHHAs
noBapeHHas BbiBapouHasi coiib (xiopua Harpusi NaCl) coorercrByer TpeboBanusm 'OCT 13830-
97 ykazanusiM B Tabnuiie 3.

Tabmura 3
ITOBAPEHHA BLIBAPOYHA COJIb (I'OCT 13830-97)
Ioxazamenw, maccosas oons, % Hopma 6 nepecueme na cyxoe eeugecmeo 0 copma
Oxempa Buvicuwezo Ilepsozo Bmopozo

XJIOPUCTHIN HATPUI, HE MEHEE 99,50 98,20 97,40 97,00
Kanbumii non, He 6oiee 0,02 0,35 0,55 0,70
Maruuii MoH, He Ooee 0,01 0,08 0,10 0,25
Cynbdar noH, He Oosee 0,20 0,85 1,20 1,50
Cynbdar Hatpust, He Oonee 0,20 He nHopmupyercs
He pactBopuMmbIe B Bojie OCTAaTKH, HE Ooliee 0,03 0,25 0,45 0,85
BrnaxxHOCTB, /I BEIBAPOYHON COJIH, HE OoJiee 0,10 0,70 0,70 0,70
pH pactBopa 6,5-8,0 He nHopmupyercs

IMoBapennass BbiBapouHass conb (xiopua Harpus NaCl) mpumensiercss B: XUMHYECKOH
IIPOMBIIUIEHHOCTH JUIsl TOJy4EHUS: KaJIbLIMHUPOBAHHOM COJBI, KayCTHUECKOW COABI, XJIOpA,
COJISIHOM KHCIIOTBI, METAJNIMYECKOTO HATPHs, CHHTETHUYECKUX CMOJ M T. J1.; Ta30BOH M HedTIHOU
MPOMBIIUIEHHOCTH; I[IBETHOW M YEPHOM METaJUTypruH; SHEPreTU4ecKOoil MPOMBIIIJIEHHOCTH;
MIPOM3BOJACTBE CTEKJIa, MOIOIIMX CPEICTB; MUIIEBOM M MepepadaThIBaloIIeld MPOMBIIIIIEHHOCTH;
LEJITI0I03HO-0yMa)KHOM MPOMBIIIJIEHHOCTH; MEAULIMHE; KOCMETOJIOTHH; CEIbCKOM X035 CTBE.

4. Texumueckuid xaopug kanpius CaCly. ToToBeIM mpomykTOoM mocie crymieHuid GuisTpara,
U CYLIIKM C TOCIEAYIOIIUM OXJaKIEHHEM B XOJOAMJIBHUKE, SBISETCS TEXHUUYECKUH XJIOpHU]
kanpiust CaCly. Mo pu3Mko-XUMHYECKMM MMOKa3aTelnsM MOJYYEHHBIH TEXHUYECKUH XJIOPHU]
kanbius CaCl, coorBerctByer Hopmam 'OCT 450-77 (Tabmuria 4).
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Texunueckuit  xymopun kameius  CaCl, mnpumensiercss  B:  HedTerazomoObIBaroIIeH
MIPOMBINIICHHOCTH; CTPOUTEIILHON WHIYCTPUH; SKCIUTyaTallud W CTPOUTEIIHCTBE aBTOMOOMIIBLHBIX
JIOpPOT; XUMHYECKOW MPOMBIIIJICHHOCTH; MPEIOTBPAIICHHH CMEP3aeMOCTH CHIITyYUX MAaTEPHUalIOB;
YTOJIBHOW TPOMBIIUICHHOCTH (TBUICTIONABIICHNE); TPOU3BOJCTBE CPEIACTB OBITOBOH XUMHH
(Tabnwuma 5).

Tabnuma 4
TEXHUYECKWI XJIOPUJI KAJIBLIMSA (IOCT 450-77)
Toxazamenw, maccosas 0oas, % Buicuuti copm I copm

XJTOpUCTBIH KaNbIUN, HE MCHEE 96,5 90,0
Maruuii B nepecuere Ha MgCl,, He Gonee 0,5 0,5
[Mpouwne xnopunsl, B Tom yncie MgCl, B nepecuere Ha NaCl, e Gonee 1,5 He nopmupyercs
XKeneso (Fe), He 6onee 0,004 He HopMupyercs
HepactBopuMblii B Boie OCTAaTOK, He OoJiee 0,1 0,5
Cynbdartsl, B mepecyere Ha cynbdar HoH, He OoJee 0,1 He nopmupyercs

Tabnuma 5
XAPAKTEPUCTUKA NCXOAHOI'O CBIPbS 1 BCIIOMOI'ATEJIBHBIX MATEPHAJIOB

Haumenosanue Cmanoapm unu yciogus, Toxazamenu, Peznamenmupyemvie
CbIPbsL, MAMEPUAnN08  peiamenm uiu Memoouka Ha obszamenvHbie 0N nokazamenu
U NOJIYNPOOYKIOG N0020MOBKY CblPbsL nposepru
HcxonHoe coipbe
Juctunnepras PermamenT nexa AGcopOunn NaCl, % 4,16
JKUIKOCTH U3 IiE€Xa Huctumisuuu Kapbonuzanuu Na,SO, 0,29
AJIKD Ounsrpanun (AJIKD) CaO (o6m1.), % 0,49
| — oran CaCOs3, % 0,52
Il —sTan MgO, % 0,08
CaCl,, % 10,81
H,0, % 83,65
[L10THOCTS, T/eM® 1,105
Temmnepatypa, °C 113,40
I"a3 u3BecTKOBO- PernamMedT niexa ooxura CO,, %00. 25,89
00KUTaTEBHBIX HM3BECTHSIKA U TalICHUS 0O,, %00. 3,7
neyen H3BECTH N,, %00. 62,89
H,0, %00. 7,52
BcnomoratenbHble MaTepUaIbI
O0eccoeHHas Boza I'OCT guctuimupoBaHHOK KecTtrkocTs 00111as1 OtcyTcTBHE
BobI 20995-75 MaccoBast KOHIICHTpaIus
KOMITOHEHTOB:
CoemuHeHus xelesa (B He 6oiee 0,1
nepecuete Ha Fe) mr/am®
Oo1iee cosnecoaepikaHue He 6omnee 2,5
Mr/am°
B3BeliennbIe BemecTBa OrtcyTrcTBUE
HedrenpomykTsr OtcyrcTBHE
pH 7,0+7.5

Pesynomamot u oocyscoenue
Omnwucanue TEXHOJIOTHYECKOTO TpoIiecca crocoda mnepepaboTKu AUCTHILICPHON JKUIKOCTH Ha
TOBapHBIE MPOAYKTH OCHOBAaHHOTO Ha MPOBEIEHHOM J1a00paTOPHOM OIIBITE.

(1)
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Qurvmpayus oucmuineprou xcuokocmu (I cmynens purompayuu)

[Ipu npou3BOACTBE KaJbLIMHUPOBAHHOW COAbI aMMHAYHBIM METOIOM Ha | T TroTOBOM
MPOAYKIIMK B KaueCTBE OCHOBHOro oTxona oOpasyercs 9,08—10 M JUCTHIUIEPHOM KUJKOCTH
conepkamen 150-200 Kr/M> cyxoro octarka. [Iponecc AMCTHILIALMU COCTOUT U3 pEreHepaluu
aMMHaKa U3 MaTO4YHOTO PacTBOPA C OMOIIBIO U3BECTKOBOI'O MOJIOKA:

2NH.CI + Ca(OH)2—> CaCl, + 2H,0 + 2NHj3

B cocraBe muctumieproit sxuakoctu conepxurcs: NaCl — 4,16%, Na,SO, — 0,29%, CaO
(o6mr.) — 0,49%, CaCO3— 0,52%, MgO — 0,08%, CaCl,— 10,81%, H,O — 83,65%.

B cnocobe mepepaboTKu AMCTUIUIEPHOW JKUAKOCTU HA TOBApHbIE MPOAYKTBI —
IUCTUUICPHYIO KHJKOCTh CHadajga OTACISIOT OT MEXaHWYECKHX B3BECEH ¢ MOMOIMIbIO (MIBTp-
MIPECCOB, COCTOSIEH M3 (PUIBTPOBANBHON IIUTH M Kamep. B mponecce ¢uibTpanuu Ha GuisTp-
mpeccax paslensioTcs TBEPAbIH OCTaTOK B JUCTWIIICPHOM KHUJIKOCTH OT KHIKOro. TBepnblii
OCTaTOK JUCTUJUICPHOMN >KHIKOCTH — MHHEPAJIbHBINA MPOAYKT comoBoro npoussosactea (MIICII) B
CYXOM BHJIE TIPEACTABISCT COOON CBETIIO-CEPYI0 MAcCy, INIOTHOCTBIO 0KoIo 970 kr/M°, Ha 70-80%
cocrosiiyto u3 4actuy pasmepom 0,1-0,2 mm. B cyXoM MuHEpaJlbHOM HPOAYKTE COIOBOIO
npousBozactBa (MIICII) conepxurcsa 56,7-75,5% CaCOg, 5,2-15,7% Ca(OH),, 0,7-6,8% CaSOs,
0,03-10,4% CaCl,, 4,75-15,0% SiO; u 0,5-0,7% npounue.

Kapoonuzayus gpurnempama nocne I cmynenu ghunompayuu OucmuiiepHou HCuoKocmu
@Gunprpar mocine [ cTyneHM GWIBTpaUM JAMCTWUICPHOW KHIKOCTH IIOJIBEPracTcs
kapOoHM3anuu MoJekyn ruapokcuaa kambius Ca(OH),, ¢ momolmpio ra3a HW3BECTKOBO-
O0KHMTraTeNbHBIX TMeYeH, IPH 3TOM KOHIICHTPAIUs YIIIEKHCIIOro ra3a JoJhkeH ObITh He MeHee 21%
00.:
Ca(OH), + C02_>l CaCO3 + Hy,O

KapOonuzauus ¢punpTpara qenaercs B UesIX A1 OYMCTKU KHUJIKOCTH OT PACTBOPEHHBIX B HEH
W3BECTH, W JUISA TIONy4CHHsS B TPOLECCE XWMHUYECKHHA OCAKICHHOTO Mena (KapOOHAaT KallbIUs
CaCO;3). HMuaue MoOKeT MPOMU3OWTH 3aruICOBBIBAHUE TPEIOUIMX MOBEPXHOCTEH BBINAPHBIX
armapatoB. OUHCTKY QUIBTpaTa OT HOHOB cyib(ara SO4° MOKHO IPOBOIUT ¢ MOMOMIBIO XJTOPH/IA
6apust BaCly, ogHako, 3TO MPUBOIUT K YBEJIMYEHUIO POU3BOJICTBEHHBIX U3JEPKEK U HE MO3BOJISET
WCTIOJIB30BaTh BBIACISIONIYIOCS TIPU BBIIAPKE MOBAPEHHYIO COJb B KaY€CTBE IMUIIEBOTO TPOIYKTA
U3-3a SIIOBUTBHIX CBOICTB MOHOB Oapus Ba®". [ToaTromy 00paboTKy (uibTpara XJjopujaoMm Oapus
BaCl;, He nmpouzBoasTcs.

Buinapusanue ¢punompama nocne Il cmynenu ghunompayuu Oucmuaneprou Hcuokocmu

Ounprpar, nocie Il cTyneHu QuiIbTpauuu AUCTUIUIEPHOM JKUIKOCTH BBIIApUBAIOT B
MHOTOKOPIYCHBIX BBIIIAPHBIX ammnaparax a0 38—42% CaCl, B cocraBe xunkoctu. [To qoctmxeHnn
koHneHntparuu 38-42% CaCl, B cocraBe >KHIKOCTH BBIIEISETCS B OCAIOK TOYTH BCS
conepkaniascs B xuakocT nosapeHnas cosib NaCl. Ona Moxet ObITh BO3BpaIlieHa B TPOU3BOICTBO
KaJIbIIUHUPOBAHHOW COJbI MPH YCIIOBUSAX TIIATEIbHOM OTMBIBKHM OT Xxjopuaa kaibius CaCly (Bo
n30eXaHue yBeITMYCHUS pacxo/ia CO/Ibl Ha CTaIuy MpeaBapuTebHON ouncTku paccona NacCl).

OTtdyroBanHasi OT MaTOYHOTO PAacCTBOPA, MPOMBITast M BBHICYIIIEHHAs! IOBAPEHHAs! COJb OYEHb
YUCTA W IPUTOAHA IS MUIIEBBIX 1esiel. [lomyTHoe momydeHne YucToi NUIleBOM MOBAPEHHOM COJIN
SIBJISIETCS. BAKHBIM YCIIOBHEM PEHTA0EIbHOCTH crocoba nepepaboTKu TUCTHIIIIEPHOM KUAKOCTH Ha
TOBapHbIE MPOAYKTHI. OUYMILEHHBIN OT OCaJAKOB ITOBAPEHHOM COJHM PACTBOP JAjbILE MOBEPracTcs
CTYILEHHUIO U I'PaHyIHPOBAHMUIO.

(1)
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TexHnonmornueckass cxema croco0a mepepadOTKU AUCTHIIIIEPHON >KUIKOCTH HA TOBapHbIE
INPONYKTHl MpejcTaBieHa Ha PucyHke. JIMCTWIUIEpHYIO JKUAKOCTh CHayaja OTAENAIOT OT
MEXaHMUYECKUX B3BECEW C MOMOIIBIO (PHIBTP-TIPECCOB, COCTOSIIEH W3 (UIBTPOBAILHONW IUTUTHI U
kamep (mosumms 2). OuibTp-Ipecc MNpeaycMaTpUBacT KOHCTPYKLHUIO paMbl C JTBOWHBIMH
HalpaBJIAIOIUME U BEpXHEH IOJBECKOM IUIMT, YTO IHO3BOJISIET MPOU3BOJUTH MOHTaXK/JEMOHTaX
IUINT CBEpXy M COOpKYy (UIBTp-IIpecca, 4YTO 3HAYUTEIBHO CHUXKAET BpPEMs IPOCTOEB IIpU
oOcimykuBaHUM ~ oOopynoBaHus.  KareynoBuTenb WMeeT  KOHCTPYKLHUIO,  MO3BOJISIOIIYIO
oOcyxuBarh (GUIBTP-TIpecc 0€3 MPUMEHEHUs JOMOJHUTENbHON ocHACTKU. KoHCTpykims QriibTp-
npecca ¢ BEpXHEW MOABECKOW MpeayCMaTpUBAeT CUCTEMY BCTPSAXUBAHUSA (HIBTPOBAIBHBIX IUIUT,
YTO CHOCOOCTBYET YIYYIUCHHIO CXOXJEHHS OCajJka M COKpallaeT BpeMsl LHKIa (QHIbTPALHH.
[TpousBogurensHOCTh  PuubTp-mipecca Ha 40% BbIIE, 32 CYET CIEUUATBHOW T'€OMETpUU
GuIbTpoBaNbHBIX Kamep. MemOpaHHbIe (WIBTPOBANIbHBIC IUIMTHI C KOHCTPYKIMEH HaKJIaIHON
MeMOpaHbl MO3BOJSAIOT paboTarh 0€3 ydacTHs HPUKMMHBIX KOJIEL, YTO TaKXe CKa3blBaeTCs Ha
BpeMEHU OOCTY)KHBaHH/TIPOCTOsI o0opynoBaHus. B mpormecce ¢uiabrpannu Ha (QUIBTp-TIpeccax
pa3nesoTCs TBEPAbIA OCTATOK B IUCTUIIICPHOM JKUJIKOCTH OT KuAKOro. Tepasiit octarok MITCIT
BBIBO3UTCSI BPYUHYIO, @ OCBETVICHHBIH (DUIIBTpaT neperekaet u3 GUIbTPOB B IPUSMHUK (TO3UIHS 3)
OTKya IepeKayrBacTCsl yepe3 MEpHHUK B KapOoHM3arop (mo3unus 4), B HUWKHIOK 4acTh KOTOPOTO
nojfiaeTcsl yrekucablii ra3 (meyHoi raz). KapOonuszauus mpou3BOAUTCS Ha KapOOHHU3aTopax Hpu
temrneparype He menee 50—75°C, no pH 7,5-8,0. Konern nporecca kapOOHHM3AIMU ONPEACIISIETCS
po0oii ¢ nHANKATOpoM (GerondranenHa. [lomydeHHBIN B IPOIECCe XMMHUSCKHA OCaXICHHBIN Mell
OT(GUIBTPOBBIBACTCSI M3 IOJIYYEHHOW CYyCIIEH3UM Ha BaKyyMHBIX (uibTpax (mo3umus 5) ¢
IPOMBIBAaHMEM JUCTUIUIMPOBAHHOM BONOM (U1 M30€KaHMsI OCelaHUs MOHOB XJOpa Ha T'OTOBBIN
npoaykt). [locne Hampapisiercss B CymIwIbHbIN anmapar (mo3uims 6), ¥ BBICYIIMBACTCS IPH
temmeparype 200-210°C, ¢ mapom ¢ gasienuem ot 0,49 MIla no 0,59 MIla. Cymky npoBoOmsT 10
COZIep’KaHusl BiIard B roroBoM npoaykre He 6osnee 0,5%. Iocie, roroBblil IPOIyKT OXJIaXJaeTcs B
6apabaHHOM XOJIOAMIBHUKE (IO3ULMA 7) M MOAAETCS HAa U3MENIBYCHHE, U MIPOIYCKACTCs Yepe3 CUTO
c pasmepom Ne(,18. Tlocme ¢wmibTpar U3 BaKyyMHBIX (HIBTPOB (TO3WIUS 5) momaercss B
crycrurenu (nosunus 8). M3 crycrutens depe3 mpueMHbId pe3epByap (mosuimst 9) momaercs
HacoCOM Ha BBINApKy B BbINapHble ammaparbl (mo3uius 10) cocrosiye W3 TPEXKOPIYCHBIX
Oarapeii. Ternao kOHJEHcaTa IEPBUYHOTO U BTOPUYHOTO Mapa UCHOIb3YeTCs Ul MPEeBApUTENTEHOIO
nojgorpeBa (QuibTpata B TermiooOMeHHHKax (mosumus 11). B mpouecce KOHIIEHTPUPOBaHUS
xuakoctu 10 38—42% CaCl, B TpeTheM Kopilyce BbIMapHOi Oarapeu, B ocanok Bbimagaetr NaCl.
Ero oraeneHue OT pacTBOpa XJIOPUCTOTO KalbLMs NPOMCXOAWT IPU CTyIIEHWW IYIbIBI B
oTcToifHuKax (mo3uims 12) ¢ mocrnenyroomei ¢unbTpanmeld Ha meHTpudyrax (mozunus 13) c
NPOMBIBKOW COJIM OT HOHOB Kanblms. I[locne uentpudyru momydeHHsie Kpuctaiiasl NaCl
HanpaBJsieTcss B CYMIMJIbHBIM anmapar (mo3uuus 14) u BeIcymmMBaeTcs npu temieparype 150—
210°C, ¢ mapom c gasnenuem ot 0,49 Mlla no 0,59 MIIa. Cymiky mpoBOIsT 0 COAEp KaHUS BIaru
B roToBOM nponykte He 6oiee 0,10%. ITocne, rorossiit mponykt NaCl oxnaxkmaercs: B OapabaHHOM
XOJIOJUIIbHUKE (MO3ULKA 15) ¥ moaeTcst Ha U3MENbUEHHE, U TPOIYCKACTCsl Uepe3 CUTO C pa3MepoM
Ne0,18.

PacTBop XJIOpUCTOrO KajbliMs JUIs OT/AENEHHs OT B3BemeHHbIX KpuctamwioB NaCl u3
OoTCTOMHMKa (Tmo3unus 16) moctymaer B crycturenb (mosuuus 17), oTKyda CIMB IepeTeKaeT B
coopuuk (mosunus 18). Ocpermnenuslid 40% pacTBOp XJOPHCTOTO KalblUsl W3 COOpHHKA,
OCBETJICHHOTO PacTBOpa MOAACTCS B CYIIUIKY-TPAHYIATOP KuIisiiero cios (mosumnus 19) (anmapar ¢
MICEBI00KUKEHHBIM CIIOEM).
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Ucxonnsplii pacTBOp xjopuaa Kaublmsi ¢ KoHueHtpanuen 38—42% CaCl, moctymaer B
MBUICYIIOBUTENb, MPEIHA3HAYCHHBIN A1 MOKPOW OYMCTKU OTXOASIIMX Ta30B, [J€ yIapHUBaeTcs 10
KoHLeHTpauu 43—44%, 1 3aTeM NoCTyNnaeT B KOHTAKTHYIO Cpely 000pyloBaHus, I11€ CMEIINBAETCA
C TbUIBIO, MOCTyHaromend u3 HHUKIOHOB. KoHIleHTpamusi pacTBopa XJIOpHAa KaJbLMS TOCIE
pacTBOpEeHHsI B HEM LMKIOHHOW NbUIM moBbimaerca a0 48-49%. W3 KoHTakTHOW cpenbl
obopynoBanusi pactBop CaCl, ¢ konuenrtpanueit 48—49% c moMoIIb0 HacoCoB 4epe3 (HOPCYHKHU
pacnbuIeTCsl B CYIIMJIBHOM anmnapare ¢ MCEeBI00KUKEHHBIM CIIOEM, IJIe MPU TEMIIeparype B CJIO€
npeumyiectBeHHo 180°C  (150-200°C) wu conpotuBieHuu ciosi mnpeumyinectBeHHo 0,51
Kr/M° (0,40-0,60 KF/MZ) MIPOMCXOAUT 00E3BOKMBAHUE M KPUCTAJUIM3AIUS BEIIECTBA C MOJYYCHHEM
IPaHyIMPOBAHHOTO XJIOPUCTOTO KaJIbIIHS.

Brirpy:xaembie U3 ammapara ¢ ICEBIOOKMKEHHBIM CJIOE€M TOpsiYMe TpaHyibl MOAAIOTCA Ha
BUOPOTPOXOT, TAE MPOUCXOAWT HMX pasznenenue no kpymnHoctu 1,25-5,00 mm. Menkue rpanyisi
BO3BpAIllalOTCSl B KaueCTBE peTypa B CYNIMJIbHBIM ammapar, a KpyIHbIe TPaHy/Ibl B OXJIaTUTEINb
kundmero cios. OxnaxaeHHbld 10 50—-60°C 3a cyeT NMpoOAyBKH BO3lyXa M PACHbUICHUS BOIbI
TOTOBBIA MPOAYKT ¢ KpymHOCThIO 1,25-5,00 MM u mnpounoctsio 47 Kr/cm’ mocTymaer Ha
3arapuBanue. JlJig MOMy4EeHHs] MPOYHBIX TPAHYJA OJAHOPOJHOTO T'PAHYIOMETPUUYECKOTO COCTaBa C
HU3KUM COJIEP>KaHUEM BJIard KOHIEHTPALIUS PaCHbUILEMOro B almapar pacTBOpa XJIOpH/Ia KalbLus
noikHa cocTaBiATh 48—49% (Tabnuna 6).

Tabmuma 6
NCXOIHBIE JAHHBIE, ITIOJIYUEHHLIE ITPU ITEPEPABOTKE I[I/ICTHHJIEPHOPT JKMJKOCTHU
B JIABOPATOPHBIX YCJIOBUSX

= S s 3 3 = 3O =<
e . i T N
S ff 5% %% BFoEfsyoif Yoty osn oIt
2 NS 9 £33 28 Y33 = S 3 T RS = 583
? e}
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gec. 00.
NaCl 58,5 4,16 — 3,90- — — 3,9-4,0 3,90- 97,20- 1,50- 1,50-
4,14 4,00 99,20 2,00 2,00
Na,SO, 1420 0,29 — 0,10- — — 0,10- 0,10- 0,05- 0,03- 0,03-
0,29 0,13 0,13 0,08 0,05 0,05
Cao 56,0 0,49 520- 0,30- — 0,03-0,06 — — — — —
(o6m1.) 15,70 0,40
CaCO; 100,0 0,52 56,70 — — 96,20 _ _ — — —
- 98,00
75,50
MgO 400 008 — 006 — - - - - - -
0,08
CaCl, 111,0 10,81 0,03- 9,00- — — 9,00— 38,00- 0,50 37,50- 90,00—
10,40 10,60 10,50 42,00 0,30 41,80 96,50
CaSO, 136,0 — 0,70— — — — — — — — —
6,80
H,O 18,0 83,65 — 86,64 7,52 0,50- 86,60— 58,50 0,70— — —
- 1,70 85,07 54,00 0,10
84,47
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CO, 44,0 — — — 25,89 — — — — _ _
0O, 32,0 — — — 3,70 — — — — _ _
N, 28,0 — — — 62,89 — — — — _ _
Fe,O3 160,0 — — — — 0,10- — — — _ _
0,30
BemectBa — — — — 0,10- — — — — _
HEPACTBOPUMBIE 0,30
B COJISTHOM
KHCJIOTE
3axnouenue

[lepepaboTka AMCTUILICPHON KUAKOCTH HA TOBAPHBIE MPOAYKTHI Ha OCHOBE INPEIIOKEHHBIX
CIIOCOOOB:

-IPEeIOTBpAIAlOT CcOpachiBAHUE JAMCTHILICPHOW KHIKOCTH B IUIAMOHAKOIHUTEIb JKUIKUX
OTXOJIOB, KOTOpPbIC MaryOHO BIHSIOT Ha OKPYXAIOUIYIO MPUPOIY, OCOOCHHO Ha TOA3EMHBIC BOJIbI
JAHHOM TEPPUTOPHUH, HACKIIASA UX HOHAMM XJIOPA.

-ocBoOoxkmaer OOO «KyHrpaiackwii COMOBBI 3aBOA» OT yIUIAaThl KOMITCHCAITMOHHON
BBIILJIATHI, 32 COpachIBAHKUE JUCTUILICPHON YKUKOCTH B IIAMOHAKOITUTEIb KUJAKUX OTXOOB.

-IPOAYKTHI, TIOJYYEHHBIC JaHHBIM CIOCOOOM, OyIyT 3aMEHSTh TE€ COOTBETCTBYIOIUE
MIPOAYKTBI, KOTOPBIE IIEPEBO3ATCS U3 UMIIOPTA.
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N3MEHEHUE JUHAMUKU AKTUBHOCTHU ACITAPTAT
N AMAHUHAMUWHOTPAHC®EPA3 I1PU ITPOPACTAHUU
CEMJSIH ASUYMEHS (Hordeum vulgare L.)

©O0pyoacosa T. A., ORCID: 0009-0000-2546-8521, kano. buon. nayk, Hncmumym monexyisipHou
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Pecnyonuxu, e. baxy, Azepbatioscan, orujova.taliya@gmail.com
©Mameozaode H. I'., ORCID: 0009-0006-0735-1227, Hucmumym monexyiapHou buonocuu u
ouomexnonocuu npu Munucmepcmee nHayku u oopaszosanus Azepoaiioxcarckou Pecnyonuxu,
2. baky, Azepbatioscan, nani.memmedzadel993@gmail.com

CHANGES IN THE DYNAMICS OF ASPARTATE
AND ALANINE AMINOTRANSFERASE ACTIVITY DURING GERMINATION
OF Hordeum vulgare L. SEEDS

©O0rujova T., ORCID: 0009-0000-2546-8521, Ph.D., Institute of Molecular Biology and
Biotechnology of the Ministry of Education and Science of the Republic of Azerbaijan,
Baku, Azerbaijan, orujova.taliya@gmail.com
©Mammadzade N., ORCID: 0009-0006-0735-1227, Institute of Molecular Biology and
Biotechnology of the Ministry of Education and Science of the Republic of Azerbaijan,
Baku, Azerbaijan, nani.memmedzade1993@gmail.com

Annomayus. Tlpopactanue ceMsiH — BaXHEWIIUN STal B KU3HEHHOM LUKIIE pacTeHus. Bo
BpeMs TpPOpacTaHus CEeMsSH AaKTUBU3UPYIOTCS  pa3lInyHble METa0OJIMYECKUE IPOIECCHI,
00ecIeynBaroIIne pOCT MPOPOCTKOB U MPOUCXOMIAT BaKHBIC (PU3UOJIOTHYECKHE U OMOXMMHUYECKUE
u3MeHeHus. 3yueHa  paMHaMHMKa W3MEHEHHsS  AKTUBHOCTH  (EpMEHTOB  acmaprar- W
alaHMHAMHHOTpaHC(epa3 B MPOIecce MpopacTaHus B 3€pHE IBYX T'eHOTHIOB sumers (Hordeum
vulgare L.). YcraHoBiieHO, YTO MOCTENEHHOE YBEIUUYEHUE aKTHBHOCTH (hepMEHTa HaOIIONAeTCs B
3epHE uepe3 HECKOJIbKO YacoB MOCIIE Havaa Mpolecca MpopacTaHusl.

Abstract. Seed germination is the most important stage in the life cycle of a plant. During seed
germination, various metabolic processes that ensure seedling growth are activated and important
physiological and biochemical changes occur. The dynamics of changes in the activity of aspartate
and alanine aminotransferase enzymes during germination in the grain of two Hordeum vulgare L.
genotypes were studied. It was found that a gradual increase in enzyme activity was observed in
grain a few hours after the beginning of the germination process.

Knroueswvie cnosa: AYMCHbB, ITPOPACTAHHUC CCMSH, aMI/IHOTpaHC(I)epa3BI.
Keywords: Hordeum, seed germination, aminotransferases.

HpOpaCTaHI/IC CIIOKHBIN IIpU3HAK, Ha KOTOpBIfI BJIIUACT MHOXCCTBO TI'€CHCTHYCCKUX,
OHAOI'CHHBIX U 3KOJIOIMYCCKUX (I)aKTOpOB [1] HpOpaCTaHI/IC O6YCJ'IOBJ'ICHO MHOXXCCTBOM KIJICTOYHBIX
MMponECCCOB, BKIIIOYasd AaKTUBAIIMIO KJICTOYHOTO MHUKJIA. Bce »tm mponecCbl MOAACPKUBAIOTCA
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3aIlyCKOM IIEHTPaJIbHOrO MeTaboyn3Ma JUisl TOJIY4YeHHs] SHEPTUU U MPOU3BOJCTBA CTPOUTENBHBIX
BemecTs [2].

CeMeHa pacTeHUH COJEpP’KaT BBICOKYIO KOHIEHTPALMIO 3alacoB IUTATEJIbHBIX BELIECTB,
KOTOpBbIE CIIY’)KaT HMCTOYHHMKOM CBIpbSl Ul pOCTa HPOPOCTKA. AMMHOKHUCIOTHI YaCTUYHO
MPUCYTCTBYIOT B CBOOOJAHOM BHJE B HE Mpopociiux cemeHax. OHH B OCHOBHOM 00pa3yroTcs B
pe3ynbrare MpoTeosn3a BO BpeMs MPOpacTaHus, MPU KOTOPOM 3amachl Oelika THAPOIU3YIOTCS IS
IIOJIyYEHUsI THUTATENIbHBIX BEIECTB I MOJIONOTO IpopocTka. B mpouecce mnpopacraHus
MPOUCXOIUT 3HAYUTEIBHOE B3aMMOIPEBPALICHHE aMUHOKHCIIOT, 00YCIOBIEHHOE METa0OINYEeCKUMU
COOBITUAMH, TPEOOBAHUSMHU TPAHCIOPTHOM CUCTEMBI U PAZTUUYMSIMH MEX]IY aMHUHOKHCIOTHBIM
COCTaBOM pE3EpPBHBIX OENIKOB MO CpPaBHEHHIO C HOBBIMU LUTOIUIA3MaTHUeCKUMH Oeikamu [3].
[TosToMy TpaHCaMUHHpPOBAHHE, BEpPOSATHO, y4YacCTBYeT B HAyaJbHOM MeTaboIu3Me CBOOOIHBIX
aMMHOKHUCIIOT. [lokazaHo, YTO CyIIECTBYeT HECKOJIIBKO aMHHOTpaHc]epas, KOTOpPbIE HCHOIB3YIOT
IIUPOKUI CHEKTp aMHUHO- U KeTokuchoT [4]. Cpenn HuX m3BecTHBI acnaptar (AcAT) u amanuH
amuHoTpanchepasbl (AnAT).

Anaane amumHOTpaHc(hepaza (AnAT, KO 2.6.1.2) karanu3upyer OOpaTUMYIO pPEaKIIHIo
MpeBpalleHys] alaHuHa W 2-OKCOrIyTapara B NMHpPYBaT M IIyTamar. DTOT mupuaokcanbdocdar-
3aBUCHMBIN (DEPMEHT HrpaeT KIIUEBYIO POJIb B META0OIHM3ME PACTEHUH, CBSA3bIBAS MEPBUYHBIN
YIJIEPOIHBIA OOMEH C CHHTE30M aMHHOKHCIIOT [5, 6].

Acmaprar amuuotpancdepaza (AcAT, KO 2.6.1.1) karanm3upyer 0OpaTUMyr0 peakIuio
TpaHCaMUHHUPOBaHUS Mexy L-acrapraroM u 2-okcoriyTaparoM ¢ 00pa3oBaHHEM OKcajoalerara v
L-ryramara [4, 7].

Slaumens (Hordeum vulgare L.) — BakHas 3epHOBasi, MPOMOBOJLCTBEHHAs M KOPMOBas
KyJIbTypa 3aHHMMAIolasi 4eTBEPTOE MECTO B MHPOBOM IIPOM3BOACTBE CPENU 3EPHOBBIX KYIBTYP
1ocJje KyKypy3bl, puca v MIIECHUIIbI, BEIPAIMBAETCS BO BCEM MHUPE, B CAMBIX Pa3HBIX YCIOBUAX [8—
10].

Acnaprar- W ajaHWH-aMUHOTpaHc(depa3bl UrpalOT BaXKHYIO pOJIb B  MeTaboOIM3Me
MPOpPACTAIOIIEro 3€pHa SYMEHS, M WX AaKTHBHOCTh TECHO CBA3aHa C OHMOXHMHYECKUMHU
W3MEHEHUSIMH, MPOUCXOIAUIMMH B Tpolecce IMpopacTaHus. B 1memoM wu3ydyeHue ITUHAMUKH
aKTUBHOCTH OTHUX ()EPMEHTOB B TMPOPACTAIONIEM 3€pHE SBISETCS BaXXHBIM HAIPaBICHUEM
WCCJIEIOBAaHUM, TO3BOJISIONIMM TIOHSITh META0ONUYECKHE TYyTH U MEXaHU3MBl DPETYIAINH,
YIPaBJISIOLIUE IPOPACTAHUEM 3€PHA TUMEHS.

Mamepuanvi u memoowl uccnedosanus

Jlnst uccnenoBanus ObUIM OTOOpAHBI JIBa copTa sSUMeHs xpaHsnmxcs B reHoponae HUMCX
Mumncenbxo3za: «/lasHarnu» n «baxapns». CeMeHa HHKyOHMpoBaiu Ha (UIBTpOBaJIbHON Oymare B
yamkax [lerpu mpu temneparype 22+3 °C. CeMeHa siluMeHsi TOMOTE€HU3UPOBaIU B pacTBope 1:4,
cogepxameMm 100 mM, Tpuc-HCl (pH 7,8), 10 mM MgCl,, 1 MM 3BATA, 10 MM 2-
MepKanTodTaHosna u 1% mnonuBuHUINUppoIuaoHa. [omorenar nentpudyruposanu npu 12000 g B
teueHne 10 muH. HagocagouHyro KHAKOCTH HCIIOJIB30BaIM I OIpPENEICHHUsS aKTUBHOCTH
(bepMeHTOB.

AKTHUBHOCTH (DEPMEHTOB OMPEAEIISIN CHEKTPOYOTOMETPUUYECKHU, IO METOAUKe, ANB(GOHCO U
bprorremany [11], ¢ HeOonpmmMu  u3MeHEeHWsMH. Jlns  ompeneneHuss  aKTUBHOCTH
acrapTaraMMHOTpaHcdepasbl peakimonHas cpena cocrosia u3 100 MM Tpuc-HCI (pH 7,8), 2 MM
OATA, 2,5 MM 2-okcornyrapara, 10 mxr/mn nupugokcanbdocdara, 10 mM ATT, 12 U/mn
Manaraeruaporerassl, 0,2 MM HAJIH. Peakumro Haumnanu moOaBieHueMm B cpeny 2,5 MM L-
acraprata. Jlas aKTUBHOCTH — allaHMHAMUHOTpaHC(eEpa3bl MalaTAerHJIporeHasy  3aMeHsUTH

(1)
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JAKTaTACTHIPOreHa30M W peakIuio HauuHamu jgobaBieHueM B cpeny 10 MM L-amanmna [11].
KomnwnuecTBo Oenka onpenessiiu mo meroay bpandopaa [12].

Bce akcniepuMeHThI OBUTH BBIMTOJHEHBI B 3-X MOBTOPHOCTSIX M MOTPEIIHOCTH OMPEACIISUTH C
HCIIONb30BAaHUEM TPOTPAMMBI  CTaTUCTHUYECKOTO aHamu3a Student’s t-test. Pasmuumst mexmy
CpPEIHUMHU 3HAYCHUSMH CUUTAIUCh JOCTOBEpHbIMU Mpu 3HaueHusix P <0,01, 0,005.

Pe3zynemamol u 0ocyscoenue
AKTUBHOCTh allaHMHaMUHOTpaHc(hepa3bl Ha 4-M yace mpopacTaHus y copra baxapisl
cocraBmia 5,49 MKMOIBXMHH ~xMr Genok *. Ha 12-M yace akTHBHOCTH (DepMEHTA YBEIHUMIACH B
1,3 pa3a mo cpaBHeHmio ¢ 4 4yacom, a Ha 24-m yace — B 2,8 pasza. Haubonbmiasi akTUBHOCTH
dbepmenTa Habmoganace Ha 2 cytku (18,21 MKMOJIbXMHH "XMT 66J‘IOK71). [TocTenenHoe CHUXECHUE
aKTUBHOCTH (pepMenTa Habmonanocs Ha 4 u 6 cyrku (Pucynok 1).
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Pucynok 1. /lunamuka akTHBHOCTH alaHUH aMUHOTpaHcdepassl y coprta siameHs baxapiel B mporecce
MIpopacTaHusi CeMSH

Y copra JlasHatnu akTUBHOCTH (QepMeHTa Ha 4-M dYace MpopacTaHHs COCTaBHIIA
3,787 MKMOIBXMHIH ~XMr 610K . [10 CPaBHEHHMIO C STHM aKTHBHOCTH (hepMeHTa Obina B 1,64 pasa
BbIIlIE Ha 12-11 yac, B 5,2 pa3a Bblule Ha 24-ii yac u B 4,83 pasa Belle Ha 2-1 1eHb IpopacTanus. Ha
4-¢ U 6-¢ CyTKM aKTHBHOCTH (pepMeHTa cocTaBmia 14,40 m 3,52 MKMONEXMHH 'XMI OEIOK
COOTBETCTBEHHO. Pe3ynbTarel OKa3hIBAIOT, YTO aKTUBHOCTH (PEPMEHTA aJlaHMHAMUHOTpPaHC(hepasbl
Obu1a BbllIe y copta lasHatiu Ha 24-m yacy (PucyHok 2).
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Pucynok 2. JluHaMuKa aKTHBHOCTH aJlaHWH aMUHOTpaHcdepassl y copra sumeHs [lasHaTin B
npolecce MpopacTaHus CEMsIH

Jlunamuka u3MeHeHust akTuBHOCTH (pepmenTa AcAT mokazana, uto hepMeHT MpOsBIISLT Oosee
BBICOKYIO aKTMBHOCTH Yy OOOHMX COpPTOB SUMEHS MO CpPaBHEHUIO C aJaHMHAMHHOTpaHchepazoil.
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AKTHUBHOCT, (¢epMeHTa Yy copra baxapmel Ha 4-M dyace TpopacTaHus COCTaBUJIA
15,92 MKMOJIBXMHH ~XMI GeJIOK *. AKTHBHOCTb (dhepmenTa O6bu1a B 1,14 pasa Beimie uepes 12 gacos,
yem yepes 4 vaca, B 1,47 pasa Boiiie uepe3 24 yaca u B 1,39 paza Briie uepes 48 yaco. Ha 96-m u
144-M dWacy akTHBHOCTH (hepMeHTa cocTaBmia 16,26 MKMONBXMHH "XMT 6EIOK & W
7,52 MKMOJIBXMHH ~XMT GeJI0K COOTBETCTBEHHO.

AKTUBHOCTH (hepMeHTa acmapraramMuHoTpaHcdepassl cocraBmwia 18,68 MKMOIb XMHH -XMT
6enoK - Ha 4-M yace npopactranus y copra JasHernu. Ha 12-m gace akTuBHOCTH (pepmeHTa ObLIa
BbIIIE B 2,3, HAa 24-M yace — B 2,52, Ha 48-m yace — B 2,05, Ha 96-m yace — B 1,19 paza uem Ha 4-
M yace. K koHIly mccienyeMoro nepuoaa akTUBHOCTh (hepMEHTa Hadalla MOCTENEHHO CHIKAThCS
(13,52 MKMOJIBXMHUH XMT 6en01<71). Ha ocHoBaHMM MOJy4E€HHBIX PE3YJIbTATOB CPABHEHHUE COPTOB
baxapmu u JlassHatiin mokaszaso, 4to 06a gepmeHTa posiBUIH 00Jiee BRICOKYIO aKTUBHOCTB Y COpPTa
HNasiHaTu. AKTUBHOCTH (DepMEHTa acmapTaraMUHOTpaHcdepasbl Oblaa BEHINIE Y 0O0OMX COPTOB IO
CpaBHEHUIO ¢ alaHnHaMHHOTpaHchepaszoi (PucyHok 3, 4).
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Pucynok 3. JluHaMuka akTHBHOCTH aclapTaT aMHHOTpaHcdepasbl y copra saMeHs baxapibel B
Ipolecce NPopacTaHus CEMsH
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Pucynok 4. JluHamuMka akTHBHOCTH acmapTaT aMHHOTpaHcdepasbl y copTa sumeHs JlasgHaTiu B
TMpoLecce MPOpPacTaHus CEMSH

B psine uccnenoBanuit 66110 MOKa3aHO, YTO aMUHOKHUCIIOTHI MOTYT CITY>KUTh aJlbT€PHATUBHBIM
cyOcTpaTroM Al MPOM3BOJACTBA HEPrUM B Ipopacrarommx cemenax [13—15]. Ilymsr cBoGOAHBIX
AMUHOKHCIJIOT HAKaIUIMBAIOTCS B CyXMX CEMEHaxX /Ul HMCIOJIb30BaHUS B IIEPBBIE 4Yachl IOCIE
npopacranus. Bo Bpems cTpatudukanum ypoBeHb OOJbIIMHCTBA aMUHOKHUCIIOT CHIKaeTcs [16]. Bo
BpEMs MIPOpACTaHUs 3€pHA STUMEHS MPOUMCXOMAAT pa3IudHble (U3HOIOTHYECKHEe U OMOXUMUYECKUE
M3MEHEHHUs, CIIOCOOCTBYIOIIME POCTY MPOPOCTKOB. DTH U3MEHEHHs COMPOBOXKIAIOTCS aKTHUBAIMEH
psana ¢epmentoB, B ToM uucie ACAT m AnAT, koTopsle y4acTBYIOT BO B3aMMOINPEBPALICHUU
aMUHOKHCIIOT. B pesynbrare uzydenus: pepmentoB AcAT u AnAT ycTaHOBIIEHO, YTO aKTUBHOCTH
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o0oux (epMEHTOB B MPOPACTAIOUINX 3€pHAX SUYMEHS MOXKET H3MEHSAThCS B 3aBUCHMOCTH OT
pa3nuuHbIX (AKTOPOB, TAaKUX Kak CTaAusl TpOpacTaHMs, YCIOBUS OKpYyXKalolled cpeabl Hu
reHeTnyeckue (akTopbl. AKTHBHOCTh O0OMX (DEPMEHTOB IMOBBIIIACTCS HA PaHHHUX CTaIUAIX
IIPOpacTaHusl, YTO YKa3bIBAa€T HA UX POJIb B META0OJIM3ME aMUHOKUCIIOT AJIs MOJJEpKaHUS poCcTa
IIPOPOCTKOB.

3akntouenue
Cornmacao monydeHHbIM pesyabraraMm AcAT u AnAT sBisIOTCS BaXKHBIMH (DepMEHTaMH,
YUYacCTBYIOIIMMHU B AMHUHOKHCIOTHOM OOMEHE NP MPOPACTaHUU 3€pHA SIUMEHsI, UIpasi pEeIlaroIyIo
poJib BO B3aMMOIPEBPALCHUM AMHHOKUCIOT U obecreunBas HEOOXOAMMbIE OMOXMMHUYECKHE
W3MEHEHUs I NOJIepKaHMsI pOCTa IPOPOCTKOB.
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BUOJJIOI'MYECKASA XAPAKTEPUCTHUKA AJOBUTBIX BU1OB
POJA Ranunculus L. BO ®JIOPE HAXUYEBAHU

©Cadghaposa ®. A., kano. buon. nayk, Haxuuesanckuii 20cyoapcmeennbvlii yHusepcumen,
2. Haxuuesanw, Azepbaiiocan, seferova05@gmail.com

BIOLOGICAL CHARACTERISTICS OF POISONOUS SPECIES
OF THE Ranunculus L. GENUS IN THE FLORA OF NAKHCHIVAN

©Safarova F., Ph.D., Nakhchivan State University,
Nakhchivan, Azerbaijan, seferova05@gmail.com

Annomayusn. ViccnenoBaHbl  OJHOJIETHUE W MHOTOJIETHHE TPaBSHHUCTBIE PACTCHHS,
oTHocsmuecs kK poxy Ranunculus L. cemeiictBa Ranunculaceae. Ycranosieno, uro 103 u3 2000
BUJIOB CEMEIcTBa pacmpocTpaHeHbl B AsepOalikaHe W MHOTHE U3 HHX SJIOBUTH. B
TaKCOHOMHUYECKOM crieKTpe ¢uopbl HaxnyeBaHu BBISBICHO 55 BUIOB, MpUHAANSKAUX K 14 pogam
cemeiictBa Ranunculaceae. B pesysibrare ucciieoBaHHil BBISABICHBI TOKCHYHBIC COCAMHCHHS Y
47 BuyoB, npuHaaexkamux k 11 pomam. Ranunculus L., miupoko pacrnpocTpaHeH Ha MacTOUIax U
Jayrax u npencrasiieH 33 Buaamu U 15 Bugamu, u3 HUX 13 — SBISIIOTCA AIOBUTBIMU PACTEHUSIMU
nactoui. BaxHo o0OcieqoBaHue TEpPUTOPHM pacmpocTpaHenus BuaoB Ranunculus L., ocobenno
SITOBUTBIX BUJIOB, M YIYUIIICHHE KA9eCTBA IMACTOMIII.

Abstract. Annual and perennial herbaceous plants belonging to the Ranunculus L. genus of
the Ranunculaceae family were studied. It has been established that 103 out of 2000 species of
the family are common in Azerbaijan and many of them are poisonous. In the taxonomic spectrum
of the Nakhchivan flora, 55 species belonging to 14 genera of the Ranunculaceae family were
identified. As a result of the research, toxic compounds were identified in 47 species belonging to
11 genera. Ranunculus L. is widespread in pastures and meadows and is represented by 33 species
and 15 species, of which 13 are poisonous pasture plants. It is important to survey the distribution
area of Ranunculus L. species, especially poisonous species, and improve the quality of pastures.

Knrouesvle cnosa: mOTUKOBBIE, JIIOTHUK, SJOBUTHIE PACTEHUS, aJIKAJIOHIbI.
Keywords: Ranunculaceae, Ranunculus, poisonous plants, alkaloids.

Kmumar u penvedp HaxuueBanu yHukaneH. Pe3kuil KOHTHHEHTAIBHBIM KIMMAT, BBICOKAs
COJTHEYHAs pajualus W HHU3Kasg BIAKHOCTb TOJOKUTEIBHO TIOBIUSUIA Ha COJEpP)KaHUE
OMOJIOTUYECKN aKTUBHBIX BEIIECTB B pacTeHUsIX. HaxwueBaHb OTIMYAETCS OT JAPYTUX PETHOHOB
AzepOaiikana pa3HooOpa3reM pacTeHUl U coliepkaHueM XUMUYECKUX COCTUHEHUH B BHAaX. JTa
0COOCHHOCTh PACTEHUH MIMPOKO UCTIOIB3YeTCsl B MeAUIIMHE. HO B HEKOTOPBIX CIydasX XUMUYECKUE
COCIMHEHUS PACTCHUH SIBIISIOTCS SIIOBUTBIMHE IS JIFOZICH U s)KUBOTHBIX [11-13].

Mamepuan u memooonozus ucciedoeanus

Marepuai uccie0BaHusl — BHJIbI PACTEHHIA, OTHOCAIIHMECS K poay Ranunculus L. cemeticTBa
Ranunculaceae. B kauecTBe OCHOBHBIX y4acTKOB ObUIM BBIOpaHbl: XasuHaaape, Jemupnupar u
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Apaubirnar B JxynbpuHckom paiione, ['amuras m Kameraeirmar B OpayOajckoM paiioHe, OT
Ccy0apIIUICKOTO Tosica J0 albIIMICKOTO Tosica, a TakKe JIeCHbIe 3apociu barabarckoro sieca B
[ax0y3ckoM paiioHe.

[Tpu paspabotke KapT 30H pacmpoctpanenus poga Ranunculus L. Bo ¢uope HaxuueBanu
UCTIOJIB30BAIMCh TepOapHbIe 00pasibl, XpaHAIIMECSs W JIMYHO COOpaHHBIE B repOapHbIX (OHIaX
Haxu4eBaHCKOTO TOCYJapCTBEHHOTO yHUBepcuTera, WHctuTyra OoTaHuku HarpoHansHOU
akamemMun Hayk AsepOaifjpkana, HMucturyra OumopecypcoB  HaxuueBanckoro — ¢uimana
HarnronanpHol akajgeMuu Hayk AsepOaiipkana u myoaukanuu 1o duiope Azepoaiimpkana [7, 8, 13].

YTOUHEHHE CUCTEMaTHYeCKHX TAaKCOHOB IMPOBOAMIOCH IO MEXKIyHApOTHOMY KOAEKCY
6orannyeckoit Homenkaarypsl u C. K. Uepenanos [14, 15].

Hcnionb30BaHbl TaHHBIE ¥ PabOTHI cUCTEMaTUKoOB A3epOaiimkana, Haxuuesanu [1-6].

OxcnepumenmanvHas yacmo

Pox Ranunculus L. ormocurcs kK cemeiictBy Ranunculaceae mopsika Ranunculales wu
IIpeJICTaBIsIeT co0OM OJHOJIETHEE M MHOTOJIETHEE TpaBSHUCTOE pacTeHue. Pacrenus cemelictsa
JIroTUKOBBIE 3aHUMAIOT BaKHOE MOJIOKEHUE CPEH BBICIIMX PACTEHUM Ojarofaps CBOEMY HayqHOMY,
ACTETUYECKOMY, IMPOMBIIUIEHHOMY M MeIUIMHCKOMY 3HadeHuto. Ha 3emne u3 2000 BumoB
cemeiictBa Ranunculaceae — 103 Buma pacnpoctpaHeHbl B A3sepOaiipkaHe u  pacTyT
IIPEUMYIIECTBEHHO B CeBEpHbIX pernoHax. B pabore H. M. McmannoBa «AJKanouJOHOCHBIE
pactenus AszepOaiimpkanckoir CCP» ykazano, uto B HaxuueBaHu B 3TO CEMEHCTBO BXOIUT
47 BunoB. OTMEUEHO, YyTO y 16 U3 3TUX BUIOB OOHApPY>KEHbI TOKCHYHBIE BELIECTRa [7].

B Takconommueckom crektpe ¢iopsl HaxuuyeBaHu BBISIBICHO 55 BHIOB, BXOIALIMX B
14 ponos cemeticTBa Ranunculaceae [4].

B pesynbrare npoBeAEHHBIX UCCIEIOBAHUNM OBLIIO YCTAHOBIIEHO, YTO TOKCHUUHBIE COEIUHEHUS
umetorcst y 49 Bumos 11 pomos [3, 6].

HawuGonbiee koiuyectBo BHIOB poaa Ranunculus L. mpeacraBmed 33 Bugamu B
Azepbaiimkane u 14 Bugamu B HaxwueBanu. 12 W3 HUX SBISIIOTCS SOBUTBIMH PAaCTEHHUSIMHU
nacTouml.

ITo pe3ynbraram aHanu3a BeisiBIeHBI: Ranunculus repens L. (imrotuk nomsy4wii), R. caucasicus
M. Bieb. (motuk kaBkasckuii), R. oreophilus M. Bieb. = R. breyninus Crantz (irotuk ropusiit). Bee
BU/IBI JIIOTUKOB UMEIOT MHOT'O aJKaJOUJO0B B IJI0JaX B MOMEHT IUIOIOHOLIEHHUSI, OJHAKO BBISICHEHO,
YTO OCTAJIbHBIC YACTH COJCPIKAT CPABHUTEIBHO HEOOIBIIIOE KOJIMYECTBO aiKaion 0B [9].

Batrachium trichophyllum (Chaix) Bosch = Ranunculus trichophyllus subsp. trichophyllus
Chaix (1enkoBHUK BOJIOCUCTONUCTHBIN, MIIA BOASHOM JIFOTHK) [4].

Ranunculus sceleratus L., R. dissectus M. Bieb., R. repens L., R. meyerianus Rupr. =
Ranunculus polyanthemos subsp. meyerianus (Rupr.) Elenevsky et Derv.-Sokol., R. oreophilus
M. Bieb. = R. breyninus Crantz, R. grandiflorus L., R. brachylobus Boiss. et Hohen., R. strigillosus
Boiss. et A. Huet, R. aucheri Boiss. = R. elbrusensis var. aucheri (Boiss.) Parsa, R. illyricus L. =
R. meridionalis Grossh., R. oxyspermus Willd., R. arvensis L. sBistoTcst OCHOBHBIMHU SIIOBUTBIMHU
PacTeHUSIMH MTaCTOUIL] U JIYTOB, HAHOCSIIIMMHU BpPEJ CEIbCKOX03IHCTBEHHBIM KUBOTHBIM.

Bunel nmoTMka  SI0BUTBI  TOJBKO MPH  BBICOKOW BIQKHOCTH Ha mnactOumiax. M3-3a
JOMUHHUPYIOLIETO TOJIOKEHUSI B TPABSHOM IOKPOBE MOTYT BbI3bIBATH OTPABIICHMS, a WHOTJAA U
rubens ckora [10]. Panneit BecHoit Ranunculus sceleratus L. 3anBeraer u MOKpBIBAET JYT JKEITHIM
seroM (Pucynok 1).

(1)
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 30



Bronnemens nayxu u npaxmuxu | Bulletin of Science and Practice T. 9. Nel1. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/96

Pucynok 1. Ranunculus sceleratus L. xHa cenokoce cena Apadcea JxysabduHckoro paiiona Gpopmanusi,
B KOTOPOil OH IOMUHAHT

Ranunculus caucasicus Bieb. (irotuk kaBkasckuil) — Bbicota 10-20 cm, crebenb c
HEOOJIBIIIMM KOJIMYECTBOM LIBETKOB M JKECTKUMH BOJOCKaMU. JIUCThS MATKO-BOJIOCUCTBIE, IIEPUCTO-
3-X paszenbHble, CETMEHThI YepeliKkoBble. CerMeHThl ero 2-4JIeHUKOBbIE, BEPXHUE 3-UJIEHUKOBBIE,
OBaJIbHO-WICHUKOBBIE, C OCTPbIMH 3yOmamu. OOBIYEH B JiecaX M TOPHBIX JIyraX CpeIHErOpHOTrO
anpruiickoro mosica. OH TpHHAIIEXKad K KaBKAa3CKOMy TeorpaduyeckoMy THIy apeaina |
pacrpocTpaHeH 1o Bcell Teppuropun AzepOaiikana.

Ranunculus brachylobus Boiss. et Hohen. (irotuk kopoTtkosonactHoit) — ctebensb 1540 cm
BBICOTOM, TOJIbIM, JIUCTbSI MPUKOPHEBBIE — TpPEXpa3lieibHble, SULEBUIHBIE WM IPOJOJITOBAaThIE,
Tymmo3y04Jarbie, CETMCHTHPOBAHHBIE K CepeArHe Wi ocHoBaHmio. CtebneBbie mUCThI 1-2- U 3-
yjieHUKoBble. ColBeTHE OOBIYHO COCTOMT W3 HECKOJBKHUX LBETKOB. PacmpocTpaHeH Ha TOpHBIX
Jyrax cyOajabIMICKOro U alnbIUHUCKoro nosica. 3to Me3odurt. Ilepennss A3ust OTHOCUTCS K TOPHOMY
reorpaduueckoMy Tuny TeppuTopuidl. PacmpoctpaneH B ropHbeiXx paifoHax bombmoro Kaskasa,
Marnoro Kaskaza u HaxuueBanu.

Ranunculus meyerianus Rupr. (smrotik Metiepa) — crebenb BbicoToit 30—60 cM, ¢ KECTKUMHU
KEJITBIMU BOJIOCKaMHU, JIUCThSI BOKPYT KOPHS JUTMHHOYEPEIIKOBbIE, MAJIbLIEBUAHBIC, 3-UJIEHUKOBHIE,
CPeIHUX CErMEHTOB 3, OOKOBBIX 2-UJICHUKOBBIC, BEPXHHE CTEOJIEBBIC JIUCThS IMOYTH CHASYUE, 3-
YJICHUKOBBIE. PacmpocTpaHeH B KyCTapHHKOBBIX palOHaX CpEIHEropHOro rmosica. Me3o¢wur.
TonapkTuueckuil reorpaguyeckuii Tun apeana. PacmpocTpaHeH B TOpHbIX paiioHax bombiioro
Kaskaza, Camyp-/leBaun, Manoro Kaska3a, Jlenkopanu u HaxuueBanu.

Ranunculus dissectus M. Bieb. (R. dissectus subsp. szowitsianus (Boiss.) Elenevsky et Derv.-
Sokol. = R. szowitsianus Boiss., R. dissectus subsp. napellifolius P. H. Davis = R. napellifolius DC.)
(pazmenbHbBIl MHOTHK) — cTebenb BbicoTOM 30 CM, € INETKOBHCTHIMU BOJIOCKAMH, JIHCThS
JUIMHHOYEPEIIKOBBIE, 3-pa3leibHble, BCE CETMEHTHl JIMHEWHO-PACWICHEHHBIE, BEpPXyIIKa 3-
YWICHUKOBBINA C TYIOW JIOMACThIO, BEPXHUE JIUCThS cuasiune 3-uneHnkoBble. Ha cTebnme 1-3 mBeTka.
D10 Me30(UT, OTHOCSIIMICS K Majoa3uiCcKoMy apeainy. PacmpocTpaHeH Ha Jyrax ajbIIUACKOTO
nosica Masnoro Kaskasza u Haxuduesanu [3].

Breicora Ranunculus arvensis L. — 10-40 cMm, crebeinb BETBUCTBIA, HWKHUE JIMCThS
MIPOAOJITOBATO-INUIIEBUIHbIE, OCHOBaHME KJIMHOBHUJIHOE, TpeXpaslelbHOEe, Tpexpas3aeiabHoe,
OCTaJbHBIE 0 OCHOBaHUS TpeXpa3/eibHbIe, CETMEHTH KIMHOBUIHO-JIAHIIETHBIC, BepXxHHE 2-3.
3yOuarble WM 2—3, pa3/ielieHHble Ha JuHelHble nonu. Hekrap cBetno-xentsiii. OObIYEH Ha JTyrax
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cpenHero ropHoro mosica. 1o Me30(puT. OTHOCUTCS K CPeAN3EMHOMOPCKO-UPAHCKO-TYPAHCKOMY
reorpagudeckoMy TUITY apeanioB. OHO pacpoOCTPAHMIOCH IO BceMy AzepOaipkany.

Ranunculus grandiflorus L. (arotuk xpymHouBeTkoBbIi) — 2040 cM BBICOTOH, cTEOEIDH
BETBHUCTBIN, C TYCTHIMH OJIBIMH BOJIOCKAMH, JIUCThSI BOKPYT KOPHS MMEIOT 3 IITyOOKHX CETMEHTa,
pPOMOHMYECKUE CErMEHTBI, CPEIHHUI CErMEHT MMeeT JBa U OoJiee IIyOOKHX cerMeHTa, OOKOBbIE —
OIIMH, OHM CErMEHTUpPOBaHHbIE U 3yOuarbie. CTebNeBble JTUCThS TTYOOKO-3- WM TPEXJIOMACTHBIE,
y3KO-cerMeHTHpoBaHHbIe. HekTap 30moTrcTo-x)enThiii. OOBIYEH B Jecax U Ha Jyrax CpeAHEropHOro
u cybanbnmiickoro mosica. Meszodut. Pacnpoctpanen na bombmom Kaskaze, Manom Kagkase,
Jlenkopanu u HaxudeBanu.

Ranunculus illyricus L. = R.meridionalis Grossh. (mroTuk WIIHpUACKUI) wWMeeT
cepebpucteie Bomocku. CteOenb BBEpXy pa3BETBICHHBIN, MMeeT 2—5 1BeTKOB. HWKHHE JIMCThS
JUIMHHOYEPELIKOBbIE, C 3 Wi 4-5 JUCTOBBIMU IUIACTUHKAMH, IOYTH MaJbLEBUIHBIMU U
pa3zesieHHbIMU Ha JMHEWHbIE CETMEHTHI HEOJMHAKOBOM MIMpUHBL. BepxHue nuctes cuasuue, 2—3-
pasnenbHble. L[BeTku KpymHbIE, 30J0TUCTO-KenTble. OObIUEH Ha Jyrax M TPaBSHUCTBIX CKJIOHAX
cpenneropbs. Me3okcepodut. BocrounoeBponelickuii tun. Pacnpoctpanen B Anazanu-Aiipuyae,
Manom Kaskaze, HaxmueBpanu.

Ranunculus sceleratus L. (jiroTuk s0BUTEIN) UMEET pa3BETBIEHHBIE M OOPO3aYaThie CTEONH.
HuxHue nucThs JUIMHHOYEPELIKOBbIE, MalbleBUAHBIE ¢ 3(5) pa3agenamMu, cpelHUE U BEpXHHE —
TpexpasaelbHbIe, TMHEHHO-JIONAacTHBIE, CaMble BepXHUEe — cuasgune. L[BeTkn manenpkue. OObIYeH
Ha BJ@XHBIX JIyraXx CpEAHEropHoro mnosica. IJT0 Me30(puT. OTHOCUTCS K TOJIAPKTUUECKOMY
reorpaduyeckoMy Tully apeana. Pacmpoctpanen Ha Tepputopun Camyp-ZeBaun, Kypa-
ApakcuHCKol HU3MEeHHOCTH, Jlenkopanu, /lnabapa u Haxuuepanu.

Ranunculus aucheri Boiss. = R. elbrusensis var. aucheri (Boiss.) Parsa (irotux ayiepu) —
Bbicota 10-30 cm, crebenb ¢ pa3aBOCHHBIMU BETBSIMH C OCIBIMH M CEJBIMU BOJIOCKAMH, I[BETKOB
Mano. JIucTes BOKpYr cTeOssi OMOSCHIBAIOIIMECS, NaNbLIEBHIHBIC, TPEXpasleibHblE, CErMEHTHI
YepelIKOBbIe, [ByX- WM TpexpaslenbHble, 3yOuarsie. (CrTeOneBble JHCThbS TPEXJIOMACTHBIE,
JUHENHO-Tyno-cerMeHTupoBaHHble. L[BeTku »kenrbie. OObIYEH HA CyXHUX TPaBSHUCTBIX CKJIOHAX
cpenHero ropHoro nosica. Kcepo@ut. 0OTHOCUTCS K CEBEpOMPAHCKOMY TUITYy reorpaduueckoil 30HBbI.
Pacnpocrtpansiercs B Jlnabape n HaxuueBanu.

Ranunculus oreophilus M. Bieb. = R. breyninus Crantz (sirotuk ropusiit) Beicotoit 10-30 cm.
Jluctest BONOCHCTBIE WJIM TOJblE, NMPUKOPHEBBIE JUCTbSI 3aMETHO S-TpaHHbBIE, B OCHOBAHHUHU
CepALEBUAHbIE, MNaJblIeBUIHBIE 3(5)-UJI€HUKOBbIE, CETMEHTHl KIMHOBHIHO-TPOJOJTIOBAThIE MM
JaHLEeTHBIE, ocTpo3yOuarsie. CtebneBble aMCThs 1-3- u 3-nmonacTHble. PacpocTpaHeH Ha TOPHBIX
Jayrax cyOaJbIMICKOTO W albNUHCKOro mosica. 1o Me30puT. OTHOCHUTCS K Manoasuiicko-
KaBKa3CKoMy reorpaguueckoMy Ttumy apeana. Pacnpocrpanen Ha bonbmiom Kaskaze, Manom
Kagkaze u B Haxuuepanu.

Batrachium trichophyllum (Chaix) Bosch = Ranunculus trichophyllus subsp. trichophyllus
Chaix (mesKkoBHHK BOJOCONMCTHBIN) — BOAHBINA BHI. BeTpedaercst B o3epax barabar u Y3yHoba B
HaxuueBanu. 310 MHoroneTHss Tpasa. Pactenne BHeceHO B KpacHyro kHury HaxuueBanckoit AP
[2, 5]. (Pucynok 2). Dto MHoroseTHsiss TpaBa. CTBOJ JUIMHHBIA, TOHKWUA W rTONbIA. JIMCTBS
YEPEIIKOBBIE, CBETJIO-3€JICHOTO I1IBETa, TOHKHE, JIMHONW 3—4 CM, TPEXJIONMACTHBIC, OMYIICHHBIE.
[BeToHOC paBeH nuCTy WM HeMHOro anuHHee. LIBetku muamerpom 8—10 (12) mm. Jlemectku
AlLeBUAHbIE, Oellble, MOYTH B JBa pa3a JUIMHHEE YalleaucTUKoB. TehramHok 9-13. L[Beter u naet
ceMeHa B ampene-utose. Pa3MHOXeHHE MPOUCXOIUT CEeMEeHaMHU. MOXKET HCIONb30BaThCs B
MapKoBbIX Mpyrax M akBapuymax. ['mapodut. lomapkruueckuil. Ilockonbky Ha TEPPUTOPUSX OH
BCTPEYAETCs JIMIIb B HEOOJBIIMX KOJIMYECTBAaX B BOJHOM cpene, OH BHeceH B KpacHyio KHHTY
HaxwnueBanckoii AP co crarycom Lower Risk — LR (b — Near Threatened — NT) [3].
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Pucynok 2. Batrachium trichophyllum (Chaix) Bosch (1enxkoBHHK BOJIOCOTHUCTHBI#)

Ranunculus strigillosus Boiss. & Huet (mrotuk meTuHKOBBII), BbicoTONH 10-20 cM, ®KecTKO
onymeHHbIH. HIKHUE THCTRS MPOA0IITOBaTO-3UIMIITHYECKHE, YEPEIIKOBBIE, C OCTPhIMU 3yOlIaMu
BONM3M BEpXYIIKH, BEpXHUE — JIMHEHHbIE. JIUCThS COIBETHS CBEPHYTHI BHM3. L[BETKH KemThIe.
PacnipocTpaHeH Ha BIaXHBIX JIyrax CyOaJbIHICKOro M anbnuiickoro mosica. Meszogur. Mpanckuii
ropHo# Tun. Paciipoctpanen B HaxuueBanu.

Pacrenne Ranunculus repens L. (irotuk nomsyuuit) — Bbicota ctedmst 15-60 cM. Pacrenue
roioe. JIMCTBSI BOKpYr CTeONsl TEPHCTO-TPEeXpa3AeibHBIE, BCE CETMEHTBHI YEPEUIKOBBIE,
TpexpasaenbHble. L{BeTku spko-kentele. OObUEH B BOIHBIX OIYLIKaX CPEIHEro T'OPHOro Imosca.
Me3sodur. 'onapkrudeckuii Tun. OH pacnipocTpaHeH 1o BceMy A3zepOaiipkany.

Ranunculus oxyspermus Willd. (irotuk octporiomnsiil) — Bbicota 30-60 cm, CTBOI
00po3auarkiif, 0COOEHHO B HW)KHEH YacTH C OTJIOKCHHBIMHA BHH3 XECTKHMMHU BOJOCKaMH. JIMCTHs
AWLIEBUIHO-KJIINHOBUIHBIE, 1O OCHOBAHMSI CETMEHTHPOBAHHBIE HA YNJIMHEHHBIC JIAHLIETHBIE JOJIH.
IIBeTkn >xentblie. PacnpocTpaHeH BO BIAXHBIX pPallOHAX CPENHETO0 M BBICOKOTOPHOIO IOsICA.
Me3sodur. Upanckuii Tun. Pacnpocrpansiercs B Haxndyesanu.

Bvi600wi

1. 3yyeHbl OJHOJNETHHE W MHOTOJIETHHE TpPaBSHUCThIe pacTteHus pox Ranunculus L.,
cemeiictea Ranunculaceae. M3 2000 BuI0B cemelcTBa, pacmpoCTpaHEHHBIX B mupe, 103 —
pacmpocTpaHeHbl B A3epOaiipkane.

2. B Takconomuueckom criekTpe (hraopsl HaxuueBanu BISIBICHO 55 BHIOB, MPUHAIICKAIINX K
14 ponam cemeiicTBa JIFOTUKOBBIX. YCTaHOBIIEHO, UYTO TOKCUUHBIE COEIMHEHUS UMEIOTCS Y 47 BUIOB
11 ponos.

3. Pox Ranunculus L., mmpoko pacnpocTpaHeHHBIH Ha macTOwWmax u iyrax HaxudyeBanu u
npeacrarieH 33 Bugamu B A3sepOaiipkane u 15 BUgaMu B aBTOHOMHOM pecryOiuKe, W3 HHUX
13 ABASIOTCS SIMOBUTHIMU PACTEHUSIMU MACTOMUIIL.

4. JlanHble BUABI UMEIOT OOINBIIOE MPAKTUYECKOE 3HaueHue. BakHO ymydllleHHWe KauecTBa
MACTOWI] W JIYTOB. DKOJOTHYECKHE W OWOJIOTHYECKHEe OCOOCHHOCTH MHOTHX BHJIOB ITO3BOJISFOT
HCIIOJIL30BaTh €€ B MEIUIIHHE.
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_M3YYEHHUE BU10B IIOAPOJA Campanula L.,
HAUJAEHHBIX BO ®JIOPE KAPABAXA U 3AHTI'E3YPA

©Axkneposa A. 3., Uncmumym 6omanuxu npu Munucmepcmee Hayku u 06pazo8anus
Asepbatiodcanckoti Pecnybnuxu, baky, Azepbatioscan, asyal992.akbarova@mail.ru
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obpazosanus Azepoaiiosxcanckou Pecnyonuku, baxy, Azepbaiioscan

Abstract. Karabakh and Zangezur are the south-eastern end of the Lesser Caucasus, and they
are distinguished by their climate and landscape diversity with a rich in vegetation. Analysis of
literature and herbarium specimens collected in this region is an invaluable source for
a comprehensive assessment of the state of the ecosystems of Karabakh and Zangezur over the past
30 years. This is the purpose of the study of the genus Campanula which is widespread in the
northern hemisphere and is of special importance for the flora of the Caucasus. According to
literature, 110 species of this genus are found in the Caucasus, and 46 — in Azerbaijan. The history
of the study of the genus, its geographical distribution, as well as the taxa found in the flora of
Karabakh and Zangezur were compared, and the herbarium data stored in the BAK were analyzed.
It was found that the subgenus Campanula L., which is the richest of the subgenus in terms of
the number of species of the genus, includes 11 sections. And 18 taxa belonging to 7 sections are
found in the flora of Azerbaijan, 11 taxa of which are found in the flora of Karabakh and Zangezur.
During the examination of herbarium specimens of the genus Campanula L. stored in the BAK, it
was found that 20 herbarium specimens belonging to 5 species were collected from Karabakh
region.

Annomayus. Kapabax u 3anre3yp, OTIHYAIONIMECS pa3HOOOpa3ueM KiuMara u JaHamadTa u
SIBJISTFOIITUECS FOTO-BOCTOYHOM OKOHEYHOCTHhI0 Masioro KaBkaza, 6orarsl pacTUTEIHOCTRIO. AHAIN3
TUTepaTypel M repOapHbIX 00paslioB, COOpaHHON B OSTOM pETHOHE, SBISETCS OECHEHHBIM
HUCTOYHMKOM VI BCECTOPOHHEW OIleHKH cocTossHusT »KocucTteM Kapabaxa u 3anresypa 3a
nocineaaue 30 nmer. DOTto W sABmsercs Uenblo  m3ydenuss poxa Campanula, mumpoxo
pPacnpoCTPaHEHHOTO B CEBEPHOM IOJIyIIAPUH U UMEIOIEro ocoboe 3HaueHue uist ¢opsl KaBkasa.
CornacHo nuTeparypHbIM JaHHbIM, 110 BHIOB 3TOro pona Bcrpeuarorcss Ha KaBkaze, a 46 — B
AzepOaiimkane. IlpoBeneHO cpaBHEHME MCTOPUM H3YYEHHUS poOAa, €ro reorpaduyeckoro
pacmpoCTpaHeHHs, a TakK)Ke TaKCOHOB, OOHapyxeHHbIX Bo ¢uope Kapabaxa um 3anresypa, u
MpOaHaJIN3UpOBaHbl repOapHble JaHHble, XpaHsdmuecs B repbapHom ¢oune BAK. beuio
YCTAHOBJICHO, 4TO MOAPOA Campanula L., sBiasronuiics caMbIM OorareIM II0 qUCIIy BHIOB poja,
BKJIIoUaeT B cebe 11 cekuuii, u3 KOTOphIXx Bo ¢uiope AsepbaiipkaHa BeTpevyaroTcs 18 TakcOHOB,
oTHOcsmxcsl K 7 cekiusM. 11 TakcoHoB u3 18 oOHapyxkeHbl Bo (iope Kapabaxa u 3anresypa.
BwMmecrte ¢ Tem, mpu ocmoTpe repbapHbix 00pasios moapoga Campanula 8 repbapuom dore (BAK)

(1)
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NucturyTra OOTaHMKM BBIBIEH 21 repOapHBI HSK3EMIULp, NPUHAICKANMA K S5 BUIAM,
coOpannbM B Kapabaxckoii 30He.

Keywords: Campanula, herbarium, Lesser Caucasus, Species.
Knrouesvle cnosa: KOnoKoNpIMK, TepOapuii, Maneiii KaBka3, BUIbI.

Campanula L. (Bellflower) is the largest genus of the Campanulaceae family which
comprises more than 400 species (https://kurl.ru/yScie). Representatives of the genus are perennial,
rarely annual herbs that can be found in various habitats, including subalpine and alpine belts of
mountains, forests, meadows, partly deserts and steppes. The genus Campanula is widespread
mainly in the northern hemisphere, and this genus is of special importance for the flora of the
Caucasus. So, many endemic species of the genus are found here. According to literature data,
110 species of the genus are found in the Caucasus and 46 in Azerbaijan [3]. In “Synopsis of the
flora of the Caucasus” [12] authors noted that Campanula genus includes 11 subgenera and among
these subgenus Campanula L. is the richest in the number of species. From 18 taxa of this subgenus
which indicated for the flora of Azerbaijan 11 taxa are found in the flora of Karabakh and
Zangezur [13].

According to the botanical-geographical division of Azerbaijan, the territories of Karabakh
and Eastern Zangezur mainly cover the central and southern part of the Lesser Caucasus. It is
bordered by Armenia by covering the borders of the administrative regions of Lachin, Gubadli and
Zangilan from the southwest, the Murovdagh ridge from the northwest, Injachay from the north, the
Karabakh plain from the northeast, the Mil plain from the east, the Karabakh ridge from the west;
from the south it extends to the state border with Iran with the territories included in Jabrayil,
Zangilan and Fuzuli administrative regions according to its geographical position.

It is covering the borders of the administrative regions of Azerbaijan (Lachin, Gubadlin and
Zangilan from the southwest) which borders with Armenia, the Murovdag ridge (from the
northwest), Injachay (from the north), the Karabakh plain (from the northeast), the Mil plain (from
the east), the Karabakh ridge (from the west); from the south it extends to the state border with Iran
with territories that are geographically included in the Jabrayil, Zangilan and Fuzuli administrative
regions of Azerbaijan.

Western Zangezur, which is a part of the ancient historical Zangezur district of Azerbaijan,
covers Gafan (at present Sunik province or marzi), Gorus (at present Sunik province or marzi),
Garakilsa (at present Sunik province or Sisian included in marzin), Mehri (at present Sunik
province or Megri included in marzin) administrative regions of Armenia and it borders with
Azerbaijan by covering the borders of Zangezur ridge (from the west) and southwest (Ordubad,
Julfa and Shahbuz districts of Nakhchivan MR), Kalbajar (from the northeast), Lachin, Gubadli
(from the east) and Zangilan (from the southeast) administrative regions and from the south it
borders with Iran, extending to the Araz River (Figure 1).

The study of the flora of Karabakh and Zangezur is closely related to various expeditions to
the region for the purpose of studying the flora and nature of the Caucasus in general. According to
the herbarium specimens collected from the territory of Karabakh and Zangezur stored in different
collections and also literature data it is clear that the first botanist to visit this region was A. I.
Shovic (1829), later R. F. Hohenacker, F. A. Buze, G. |. Radde, Y. S. Medvedev, V. I. Lipsky, A.
A. Lomakin, B. B. Grinevechki and others has traveled [2].

(1)
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Plant samples collected by G. I. Radde in 1890 and by A. A. Lomakin in 1895 mainly belongs
to Zangezur, Shusha and Khojavand, and a relatively small number belongs to Jabrayil region and
Nakhchivan. Q. I. Radde also visited some mountains around Goycha Lake [9].
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Figure 1. The map of Karabakh and Zangezur territories

Plant samples collected from these areas: Symphyandra armena (Steven) A. DC. — in Shusha
and Zangezur cliffs (by Lomakin and Radde); Symphyandra zangezura Lipsky — mainly in the
upper forest zone in the southern part of Zangezur (for example Khustup mountain) (by Lomakin);
Campanula sibirica L. — on the rocks in Shusha, Ballica, Gorus, Zabukh, etc. (by Lomakin and
Radde); Campanula latifolia L. — Kharar village in the forest (by Lomakin); Campanula
rapunculoides L. — in Ustupi village (by Radde); Campanula bononiensis L. in Kharar,
Shurnukhu and Bichenak villages, in the forest (by Lomakin); Campanula glomerata L. — in
Shusha (by Lomakin); Campanula bayerniana Rupr. — among the stones (by Lomakin) in
Parichingil [9].

After 1917, in addition to floristic studies also geobotanical studies were carried out to study
the vegetation of forests and grasslands in Karabakh and Zangezur. During the study of mountain
xerophytes of the southern part of the Lesser Caucasus 899 species included in this group were
recorded during the expeditions organized to: in 1928-1929 along the southern and western shores
of Lake Goycha by T. Heydeman, O. M. Zedelmeyer, N. I. Kuznesov, A. A. Grossheim and others,
in 1930, Karabakh (Shusha), in 1931, the highlands of Kalbajar, as well as Lachin mountains (up to
the village of Minkend), in 1935 to Khojavand region, Ziyarat mountain and surrounding peaks. 10
species of these, belonged to the Campanulaceae family. These species were found on rocks and
grouped as Campanuletum and Symphyandretum phytocenosis [8].

Plant samples were collected during an expedition organized to the western slope of the
Zangezur range, as well as its southern and high-mountainous part (between Kapicic mountain in
the north and Shikhyurdu mountains in the south) in 1933. Scientists Y. Isayev, Ch. Gurvich, N. L.
Antonov, A. Grossheim participated in the collection and determination of these samples. Among
these samples also were plant species belonging to the Campanula L. genus and they were grouped
as follows: on rocks in subalpine zone (3-4 km to north-east from Urmus) — Symphyandra

()
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zangezura Lipsky (in rock crevices, stony — rocky slopes); S. armena (Steven) A. DC. (Urmus —
Mazra, in rock cracks); also, S. zangezura Lipsky and Campanula glomerata L. in semi-open
phytocenoses in Thymeto-Festucetum and Tragacanth astragal phytocenosis [7].

In the 1V volume of “Flora of the Caucasus” it was mentioned that 15 species of the subgenus
Campanula are distributed in the Caucasus and 8 in Zangezur [6].

In multivolume of “Flora of the USSR150 species of the Campanula genus and 7 species of
the Symphyandra genus was studied by A. Fyodorov. 18 of them belonging to the Campanula
subgenus and 3 species of the Symphyandra A. DC. genus was noted to be distributed in Karabakh
and Zangezur [4].

The taxonomy of the Campanula L. species found in Azerbaijan flora was studied by
A. Fyodorov in the multivolume “Flora of Azerbaijan” [3].

He gave description and distribution of 19 species of Campanula subgenus in VVolume VIII. It
is mentioned that 16 species distributed in Karabakh and Zangezur belong to the Campanula
subgenus, and 3 species belong to the Symphyandra A. DC. genus [3].

Later the Campanula L. genus was not taxonomically revised as an independent genus but
was studied floristic and geobotanically in the vegetation composition of the determined area [14,
15].

In June 1985, A. D. Mikheev described a new species of Campanula L. from the broadleaf
forest on the right bank of the Tartar River in northern Karabakh — Campanula karabaghensis
Mikheev [10].

Caucasian species of the genus Campanula L. have been studied by many researchers But,
Azerbaijani bellflower species have not been studied from a morpho-systematic point of view. Only
A. Nasirova investigated Campanula species distributed in Nakhchivan [11].

Since 2018, studies have been started in order to clarify the phylogenetic relationships and to
carry out a systematic review of species belonging to the Campanula L. subgenus found in the flora
of Azerbaijan. There are given the analysis of data (history of the study of genus, geographical
distribution, including herbarium specimens in the BAK herbarium fund, etc.) and morphological
descriptions of species of Campanula L. subgenus distributed in the flora of Karabakh and
Zangezur [14, 15].

Materials and Methods
In this study, various floras [3, 4, 6, 8] and other literary materials [9, 11, 13] were analyzed
from taxonomic and nomenclature points of view (Table 1).

Table 1
CLASSIFICATION OF CAMPANULA L. SUBGENUS DISTRIBUTED
IN KARABAKH AND ZANGEZUR FLORA

Flora of Caucasus Flora of USSR [4] Flora of Azerbaijan  Flora of Armenia Synopsis of the
[6] [3] [2] flora of the
Caucasus [1]

Campanula L.

Medium DC.

Involucratae Involucratae Involucratae

(Fom.) Fed. (Fomin.) Char. (Fomin.) Charadze
C. glomerata v. C. glomerata L. C. glomerata C. glomerata
cervicarioides A. DC. subsp. glomerata  subsp. glomerata

C. glomerata
subsp. oblongifolia
(K. Koch.) Fed.

(1)
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Flora of Caucasus Flora of USSR [4] Flora of Azerbaijan  Flora of Armenia Synopsis of the
[6] [3] [2] flora of the
Caucasus [1]
C. oblongifolia C. oblongifolia (K. C. glomerata C. glomerata
(C. Koch) Koch.) Charadze subsp. subsp. caucasica
Charadze oblongifolia (K. (Trautv.) Ogan.
Koch.) Fed.
C. trautvetteri C. trautvetteri A. C. glomerata
Grossh. Grossh. subsp. caucasica
(Trautv.) Ogan.
Eucodon (A. DC.) Campanula Campanula
Fed.
C. latifolia L. C. latifolia L. C. latifolia L. C. latifolia L. C. latifolia L.

C. bononiensis L.

C. bononiensis L.

C. bononiensis L.

C. bononiensis L.

C. rapunculoides L.

C. rapunculoides
L.

C. rapunculoides L.

C. rapunculoides
L.

C. grossheimii C. grossheimii
Charadze Charadze
Triloculares

Boiss.

Sibiricae (Fomin.)
Char

Sibiricae (Fomin)
Charadze

C. caucasica M.
B

C. caucasica M. B.

C. caucasica Bieb.

C. sibirica L.

C. sibirica L. C. sibirica subsp.
hohenackeri
(Fisch. & Mey.)
Damboldt
C. hohenackeri Fisch.  C. hohenackeri C. hohenackeri
& Mey. Fisch. et Mey. Fisch. & Mey.
C. C. schelkownikowii
schelkownikowii Grossh.
Grossh.
Cordifoliae Cordifolia Cordifolia
(Fom.) Fed. (Fomin.) Char. (Fomin.) Char.
C. alliariifolia C. alliariifolia C. alliariifolia C. alliariifolia
Willd. Willd. Willd. Willd.

C. sclerotricha
Boiss.

C. sclerotricha
Boiss.

Oreocodon Fed.

Oreocodon (Fed.)
Ogan.

Oreocodon (Fed.)
Ogan.

C. radula Fisch.

C. radula Fisch. ex
Fenzl.

C. coriacea P. H.
Davis

C. coriacea P. H.
Davis

Symphyandriformes
(Fom.) Fed.

Symphyandriformes
(Fomin.) Char.

Symphyandriformes
(Fomin) Charadze

C. bayerniana Rupr.

C. bayerniana
Rupr.

C. bayerniana
Rupr.

C. bayerniana
Rupr.

C. bayerniana
Rupr.

C. choziatowskyi
Fom.

C. choziatowskyi
Fom.

C. takhtadzhiani
Fed.

C. takhtadzhianii
Fed.

C. elegantissima
Grossh.

C. elegantissima A.

Grossh.

Symphyandra A.

Symphyandra A.

(1)
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Flora of Caucasus Flora of USSR [4] Flora of Azerbaijan  Flora of Armenia Synopsis of the
[6] [3] [2] flora of the
Caucasus [1]
DC. DC.

Otocalyx A. DC.

S.armena (Stev.) S. armena (Stev.) C. armena C. armena Steven.
A. DC. A.DC. Steven.
S. daralaghezica  S. daralaghezica A.
Grossh. Grossh.
Parageranion
Fed.
S. zangezura Lipsky S. zangezura S. zangezura C. zangezura C. zangezura
Lipsky Lipsky (Lipsky) Kolak & (Lipsky) Kolak &

Serdyuk. Serdyuk.

As a result of the comparative analysis of the taxonomic composition of the Campanula
subgenus found in the flora of two neighboring areas, Jaccard’s similarity index was determined [7]
and dendrogram of cluster analysis was drawn by UPGMA method (Unweighted Pair Group
Method with Arithmetic mean) [8].

1:1300000 scale thematic map of the studied area was prepared using ArcGIS 10.8 software
(Figure 1). Also, the herbarium specimens of the Campanula L. genus stored in the BAK herbarium
fund [1] of the Institute of Botany and digitized in the virtual herbarium database [5] were revised.
Among the herbarium specimens stored in the herbarium fund, specimens belonging to the
subgenus Campanula species collected from Karabakh and Zangezur territories were analyzed, the
area where they were collected, the date of collection, as well as the researchers who collected and

identified them, etc. listed in the form of a table (Table 2).
Because those areas were occupied for a long time, no expedition was organized there, and no
new herbarium specimens were collected (https://kurl.ru/yScie).

Table 2
HERBARIUM SPECIMENS COLLECTED FROM KARABAKH AND ZANGEZUR
Species Determiner Collector Date Distribution Region
C. armena Stev. C. Gurvitsh  C. Gurvitsh 14.06.1936  Karabakh, opp. Schuscha, Shusha
(Symphyandra in declivibus graminosis
armena DC.)
C. armena Stev. A A. A. Chadarin  22.08.1932 Karabakh, distr. Gadrut, pr.  Khojavand
(Symphyandra Grossheim Chuzabirt, in pratis
armena DC.) subalpinis
C. armena Stev. A A. Y. Isaev 13.08.1936  Kurdistan, distr. Lachin, Lachin
(Symphyandra Grossheim prope p. Sarysh Sogly, in
armena DC.) lapidosis
C. armena Stev. C. Gurvitsh  C. Gurvitsh 08.08.1934 Kalbajar, ad thermas Isti su, Kalbajar
(Symphyandra inter p. Shurotan et
armena DC.) trajectum Shurotan, in
lapidosis
C. armena Stev. T. M. Ragimov, 28.06.1937 Karabach, Vank dizak, pr. Khojavand
(Symphyandra Heideman  T. Heideman Pag. Dommi. Ad rupes
armena DC.)
C. armena Stev. Y. Isaev Y. Isaev 10.06.1935  distr. Dzhebrail, prope p. Jabrayil
(Symphyandra Dolanlar, inm - te Kyzyl -
armena DC.) kaja - dag, 1850 m. In
(@O N _
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Species Determiner Collector Date Distribution Region
fissuris rupium
C. armena Stev. I. Karjagin  I. Karjagin 24.06.1933 Karabach, meridionalis pr.  Khojavand
(Symphyandra p. Zamzur (V. Varvan). In
armena DC.) lapidosis ca 1400 mt
C. armena Stev. T. T. Heideman 24.07.1931 Kurdistan, in monte Kalbajar
(Symphyandra Heideman Y. Isaev Kilossa?, ad rupes
armena DC.)
C. armena Stev. AA. Y. Isaev 09.08.1936  distr. Latshin, prope p. Lachin
(Symphyandra Grossheim Kara - keshish, in fissuris
armena DC.) rupium
C. armena Stev. T. T. Heideman 20.08.1935 distr. Vank dizak, prope p. ~ Khojavand
(Symphyandra Heideman Dommi, in silva
armena DC.)
C. armena Stev. T. T. Heideman 27.08.1935 distr. Vank dizak, in monte  Khojavand
(Symphyandra Heideman Ziarat
armena DC.)
C. armena stev. A A A. 21.06.1929 Karabakh, prope oppidum  Shusha
(Symphyandra Grossheim  Kolakovsky Shusha
armena DC
C. bayerniana T. T. Heideman 15.08.1931 Kalbajar, p. Lacum Alagel  Kalbajar
Rupr. Heideman Y. Isaev
C. bononiensis L. T. T. Heideman 10.08.1935 Vank Dizak, prope p. Khojavand
Heideman Gadrut. In horto
C. glomerata L. T. T. Heideman 08.08.1931 Kurdistan, in declivitate fl.  Kalbajar
Heideman Y. Isaev Isti - su. In pratis subalpinis
C. latifolia L. T. T. Heideman. 28.06.1937  Karabach. distr. Vank Kalbajar
Heideman M. Ragimov Dizak. pr. pag. Dommi. in
silva
C. latifolia L. Ts. Gurvich  Ts. Gurvich ~ 30.07.1934  Kolbacor. Asagi Isti su. otlu  Kalbajar
yamaclarda
C. rapunculoides C. Gurvitsh  C. Gurvitsh 21.07.1934 Kalbajar, ad thermas Isti su, Kalbajar
L. inf.in lapidosis herbosis
C. rapunculoides I. Karjagin  |. Karjagin, 24.06.1932  Qarabag, Vank Dizak. Sur ~ Khojavand
L. A. Chadarin va Tax Koandlari arasinda
Dagsli yamaclarda
C. rapunculoides Y. Isayev Y. Isayev 18.06.1935 Jabrail, prope p. Dolanlar. Jabrayil

L.

In arvis derelictis

Results and Discussions
As a result of analysis of literature materials, floras and synopses about the Campanula L.

genus, as well as revision of herbarium specimens stored in the BAK herbarium fund and digitized
in the virtual herbarium databases, taxonomic analysis based on nomenclature changes made as a
result of research conducted in recent decades, to the taxa of the subgenus Campanula found in the
flora of Karabakh and Zangezur belongs: Campanula latifolia L., Campanula rapunculoides L.,
Campanula bononiensis L., Campanula caucasica M. Bieb.,, Campanula armena Steven,
Campanula zangezura (Lipsky) Kolak. & Serdyuk., Campanula bayerniana Rupr., Campanula
coriacea P. H. Davis., Campanula glomerata L., Campanula glomerata subsp. caucasica (Trautv.)
Ogan., Campanula glomerata subsp. oblongifolia (C. Koch.) Fed., Campanula sibirica subsp.
hohenackeri (Fisch. et C. A. Mey.) Damboldt.

It was determined that 11 taxa, including 8 species and 3 subspecies, are distributed in each of
the territories of Karabakh and Zangezur, and were analyzed their similarities with representatives
of the Campanula subgenus found in flora of Nakhchivan in Table 3.
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Table 3
COMPARISON OF THE SUBGENUS CAMPANULA FOUND IN THE FLORA
OF NAKHCHIVAN, KARABAKH AND ZANGEZUR

Name of taxa Nakhchivan Western Eastern  Karabakh
Zangezur Zangezur

Campanula glomerata + + + +

subsp. oblongifolia + +

subsp. caucasica + + +

Campanula latifolia + + + +
Campanula rapunculoides + + + +
Campanula bononiensis + + + +
Campanula sclerotricha +
Campanula armena + + + +
Campanula zangezura + +
Campanula bayerniana + + + +
Campanula coriacea + +
Campanula caucasica + +
Campanula sibirica subsp. hohenackeri + + +
Campanula alliariifolia +
Campanula karabaghensis +

The taxonomic composition of the Campanula subgenus found in flora of Karabakh and
Zangezur was comparatively analyzed using Jaccard’s similarity coefficient. The results of the
preliminary studies showed that 6 species (C. glomerata L., C. latifolia L., C. rapunculoides L.,
C. bononiensis L., C. armena Stev., C. bayerniana Rupr.) belonging to this genus are common for a
flora of Nakhchivan, western and eastern Zangezur and Karabakh. This is approximately 40% of the
total number of species distributed in these territories. In order to compare the similarity of
Campanula L. species distributed in these territories, a similarity index was determined using the
Jaccard similarity coefficient method (Figure 2).

During the examination of the herbarium materials stored in the Herbarium Fund (BAK) of
the Institute of Botany of the Ministry of Science and Education of Azerbaijan Republic among the
herbarium specimens of the species C. armena Steven (=Symphyandra armena (Steven) A. DC.),
C. bayerniana Rupr., C. bononiensis L., C. glomerata L., C. rapunculoides L., C. latifolia L. were
also found herbarium specimens collected from Karabakh and Eastern Zangezur territories.
Materials belonging to the C. armena Steven species were collected from Khojavand, Kalbajar,
Jabrayil, Lachin, Shusha regions, only one herbarium specimen belonging to C. bayerniana Rupr.
were collected from Kalbajar region, herbarium specimens of C. bononiensis L. were collected from
Kalbajar and Khojavand districts, one herbarium specimen of C. glomerata L. species were
collected from Kalbajar district, herbarium materials of C. rapunculoides L. species from
Khojavand, Kalbajar, Jabrayil districts and herbarium specimens belonging to C. latifolia L. were
collected from Khojavand and Kalbajar regions. Scientists such as T. Heydeman, A. Grossheim,
Y. Isayev, M. Rahimov, J. Gurvich, A. Kolakovskiy, A. Khadarin played a great role in the
collection and identification of these materials (especially T. Heydeman). The visits of these
scientists to the Karabakh region coincided with the years 1929-1937.

During the revision of the herbarium materials stored in the Herbarium fund of the Botanical
Institute of MSE AR (BAK), it was determined that herbarium materials of the following species
were collected from the territory of Karabakh and East Zangezur:

(1)
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Figure 2. Dendrogram of cluster analysis using the UPGMA method and Jaccard similarity index of
data on the taxonomic composition of the subgenus Campanula found in flora of Karabakh and Zangezur

C. armena Steven, in Mem. Soc. Imp. Naturalistes Moscou 3:256. 1812 — Armenian
bellflower [3].

Homotypic synonym: Symphyandra armena (Steven) A. DC.

Heterotypic synonym: Symphyandra daralaghezica Grossh.

A perennial densely covered, sometimes almost bare plant. The rhizome is branched, grayish
brown, from the upper part, wrapped with rather long, dry and grayish remnants of dead leaves and
stalks of old stems. Stems are erect or decumbent, slender, creeping, branched from the top or
middle, with single-flowered branches or 3-5-flowered shield-shaped branches, which in turn
sometimes form a paniculate inflorescence.

The leaves are large and toothed, 2-4 cm in diameter; the lower leaves are long-stalked, heart-
shaped - egg-shaped, the upper leaves are almost sessile and shortened. Flowers 2 cm. long, has a
thin flower stalk. The teeth of the hairy grayish calyx are triangular, sharp, 4 times smaller than the
corolla; Calyx appendages are very short and sharp. The corolla is white, velvety, bell-shaped, with
short segments, the column is straight, the seeds are brown, elongated, sharp. Flowering: VI-VIII
months, fruiting: (V11) VIII-IX months [3].

C. bayerniana Rupr., in Bull. Acad. Imp. Sci. Saint-Petersbourg — Bayern bellflower [3].

Heterotypic synonyms: Campanula choziatowskyi Fomin, Campanula elegantissima Grossh.,
Campanula takhtadzhianii Fed., Campanula bayerniana subsp. choziatowskyi (Fomin) Ogan.

A perennial, almost completely bare plant. The rhizome forms small, branched grasses. The
stems are thin (1 mm. thick), bent, have a few flowers, height 15-20 cm. The leaves are leathery,
long-stalked around the root and in the vegetative shoots, kidney-shaped or ovoid-heart-shaped, 1-2
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(2.5) cm in diameter, and have large, uneven hook-shaped curved teeth, and curly hairs on the
edges. Stem leaves are few in number, ovoid — round or round, with large teeth and short petioles.
The length of the flowers is 1.5-2 cm. The teeth of the calyx are triangular, long, sharpened, and
have curly hairs on the edges. Calyx appendages are very short, and the stem has a round or conical
base. The corolla is narrowly bell-shaped, blue, naked outside, bearded inside and 4-5 times longer
than the calyx. The enlarged parts of the stamens are usually bearded inside. The column is not
visible. Flowering and fruiting: VI-VII months.

C. bononiensis L., Sp. PIl.: 165. 1753 — Bolons bellflower [3].

Heterotypic synonym: Campanula obliquifolia Ten.

Perennial plant, the root is more or less dense. The stem is erect, up to 70 cm high, bumpy;,
with more or less soft covering, simple or lightly branched. The leaves are egg-shaped, sharpened,
jagged on both sides, usually gray below (because of the cover), saw-toothed, with sharp teeth, dark
green above. The leaves around the root are petiolate, the stem leaves are sessile, and the upper
leaves embrace the stem. Flowers are small, 2-2.5 cm. long, bent, with a very short flower stalk,
numerous and collected in a spike-like cluster. Sometimes the inflorescence is slightly branched.
The calyx is naked or with a blunt-stubby cover, almost round, blackish, the teeth of the calyx are
sharp, more or less bent, blunt-stubbed, narrow triangular-lanceolate and several times shorter than
the corolla. The corolla is funnel-shaped, blue-purple, bare from below, bearded from the inside.
Stamens are pubescent from the base and hairy. The column is equal to the length of corolla,
slightly hairy at the beginning, with 3 stigmas. The capsule is bent, balloon-shaped, small.
Flowering: VI-VII (VI1I1); fruiting: VII-VIII months.

C. rapunculoides L., Sp. Pl.: 165. 1753 — creeping bellflower [3].

Heterotypic synonyms: Campanula cordifolia K. Koch, Campanula foliosa Galushko,
Campanula grossheimii Kharadze, Campanula neglecta Besser, Campanula trachelioides M. Bieb.,
Campanula rapunculoides subsp. cordifolia (K. Koch) Damboldt.

It is a perennial plant. The root is dense, branched, sometimes with long aerial roots. Stem 30-
100 cm. high, simple, straight, slightly ribbed, glabrous or usually covered with stiff and short hairs.
Leaves around the root and lower stem leaves long-stalked, cordate-ovate or oblong-cordate-ovate;
leaves located in the middle of the blunt stem, blunt-based, and those located in the upper part are
lanceolate, sessile and unevenly sharp teeth. Inflorescence is long, brush-shaped, one-sided. Flowers
about 2-2.5 cm. in length, short-stalked, bent, blue-purple, solitary. The calyx is inverted conical,
hairy, and has linear-lanceolate bent teeth, much smaller than the corolla. There are no calyx
appendages. The corolla is funnel-shaped or bell-shaped, slightly ciliated on the edges and divided
into egg-shaped sharp slices up to 1/3. The column sometimes protrudes slightly above the corolla.
The capsule opens from the base. Flowering: VI-VIII months, fruiting: VII-1X months.

C. glomerata L., s. I., Sp. Pl.: 166. 1753 — clustered bellflower [4].

Synonyms: Campanula cervicarioides Schult., Campanula elliptica Schult.,, Campanula
oblongifolioides Galushko, Campanula speciosa Hornem., Campanula symphytifolia (Albov)
Kolak., Campanula trautvetteri Fed., Campanula glomerata subsp. caucasica (Trautv.) Ogan.,
Campanula glomerata subsp. cervicarioides (Schult.) Arcang., Campanula glomerata subsp.
elliptica (Kit. ex Schult.) Kirschl.,, Campanula glomerata subsp. hispida (Witasek) Hayek,
Campanula glomerata subsp. oblongifolia (K. Koch) Fed., (www.emplantbase.org).

A perennial plant has a dense, woody root. The stem is erect, from 20 cm to 1.3 m in height.
Basal leaves are long-stalked, ovate-lanceolate or ovate, 6-15 x 2-7 cm, heart-shaped at the base,
toothed at the edges and the apex is sharpened. The base of the stem leaves is elliptic, narrowly egg-
shaped, 4-10 x 0.7-4 cm., rounded or wedge-shaped or truncated at the base, the edges are toothed,
the apex is sharpened. The lower leaves are long-stalked, the upper ones are sessile, narrow and
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small. Flowers are sessile, clustered in a panicle, sometimes with additional, simple sessile panicles
located in the axils of the lower and middle leaves. The central flower that blooms first is small. The
parts of the calyx are square or linear-triangular. The corolla is purple, blue-purple or blue (rarely
white), tubular-bell-shaped, 1.5-2.5 cm. The capsule is hemispherical or obovate-conical, about 4.5
mm. The seeds are oblong, compressed, 1-1.5 mm in size. Flowering: VII-VIII-1X months, Fruiting:
IX-X months.

C. latifolia L., Sp. PI.: 165. 1753 — Giant bellflower [3].

Heterotypic synonym: Campanula megrelica Manden. et Kuth.

A perennial plant. The root is fibrous, milky and juicy. Stem straight, simple, glabrous or
sparsely hairy, height is 1 m. or more. Leaves are bare, sometimes blunt, 7-12 cm in length, 3 cm. in
width, it is light in color from the lower part, the edges of the leaf are unevenly double-serrated.
Leaves around the stem are ovate-oblong, with long teeth compared to the leaves of the stem; lower
stem leaves short-stalked, ovate, acuminate; upper leaves are sessile, relatively narrow and almost
completely marginate. The flowers are large, pedunculate, located singly in axils of upper leaves;
erect, narrow, forms spike inflorescence. The calyx is completely naked, pear-shaped, large,
blackish, with long, sharpened teeth, usually serrated at the edges; noticeably shorter than the large
corolla (up to 6 cm long). The corolla is blue, or sometimes almost white, funnel-shaped, with long
soft hairs inside. Stamens widened at the base, bearded; the column is slightly shorter than the
corolla, with 3 (sometimes 2) stigmas. The capsule is egg-shaped and opens with 3 holes. The seeds
are egg-shaped, light yellow in color. Flowering: VI-VII months, Fruiting: VII-VIII months.

Taking into account that most of the collected herbarium specimens belong to the years 1931-
1937, it is appropriate to re-collect new herbarium specimens from those areas and it is necessary to
study them. Also, the nomenclature changes made as a result of the research conducted in the last
decades show that it is important to revise both taxonomically and molecularly the species of the
Campanula L. subgenus of the Campanula L. genus found in the flora of Azerbaijan. For this
reason, within the framework of our ongoing research in the near future, it is planned to organize
expeditions to the administrative regions included in the Karabakh and Eastern Zangezur and to
study of their flora.
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CHOROLOGICAL ANALYSIS O OF SPECIES OF Sedum L.
GENUS DISTRIBUTED IN THE LESSER CAUCASUS

©Akbarova Ch., Baku State University,
Baku, Azerbaijan, cicekekberova59@gmail.com

XOPOJIOT MYECKHIA AHAJIN3 BUIOB POJIA Sedum L.,
PACITPOCTPAHEHHBIX HA MAJIOM KABKA3E

©Akbapoea Y., bakunckuti 2ocyoapcmeeHHblll YHUGepCUumen,
2. baxy, Azepbaiioscan, cicekekberova59@gmail.com

Abstract. The Sedum L. genus is represented by 22 species in the Azerbaijan flora. According
to the system of N. N. Portenier, 14 species distributed in the Lesser Caucasus were chorologically
analyzed and their geographical elements were determined.

Annomayus. Pox Sedum L. Bo dtope AsepOaitkana npeacrasier 22 sumamu. [lo cucreme
H. H. Iloprenbe, npoBeneH XOpojoruueckuil aHanus 14 BUAOB, pacnpocTpaHEeHHBIX Ha Manom
KaBkaze, 1 onpezeneHsl UX reorpaduueckue 3JIeMEHTHI.

Keywords: geographical element, Sedum, chorological analysis.
Knrouesvle cnosa: reorpaduuecKuii 2JIEMEHT, OYUTOK, XOPOJOTUUSCKUI aHAIH3.

Conservation of biodiversity is one of the most important problems of our time. As we know,
the plant world is important in human life. There are many important plants in the flora of
Azerbaijan. Among them, ornamental plants occupy a special place. Thus, ornamental plants are of
particular importance in the design of gardens and parks and pleasing people’s tastes. One of such
plants is the species of the genus Sedum L. Species of the genus are distributed mainly in the middle
and subalpine zone on rocky places, rock outcrops, and gravel areas. The beauty of their appearance
allows them to be used in landscape design. The genus was developed by I. I. Karyagin in the flora
of Azerbaijan [4, 8].

60 years have passed since this study, there is a need to re-examine the systematics,
bioecological characteristics and taxonomy of the genus. As a result of the conducted research, the
basis for the study of geographical elements was created [1, 2, 6].

In terms of floristic richness, the territory of our Republic occupies a special place, and here
Iran-Turan, the Mediterranean Sea, the Caucasus are very similar to each other in terms of the
similarity of climatic characteristics. Azerbaijan is made up of 4 provinces (Atropatan, Caucasus,
Hirkan and Turan) located in two floristic regions where the elements of the Mediterranean Sea and
Iran-Turan meet. Of these, the Caucasus, consisting of 5 (Guba, Pre-Caspian, Gobustan, Shamakhi,
Lesser Caucasus), Atropatene — 2 (Nakhchivan, Diabar) Hirkan — 1 (Talysh), Turan — 2 (Eastern
Caucasus, Absheron) botanical-geographical regions are considered to be ancient ones which are
constantly developing, and having a larger range [1, 3, 4].

The research showed that, 1 species (Sedum acre L.) are distributed only in the Lesser
Caucasus, 2 species (Sedum hirsutum All., S. pentapetalum Boriss.) everywhere in Azerbaijan,
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6 species (Sedum pilosum M. Bieb., Sedum oppositifolium (Ledeb.) Raym.-Hamet, S. gracile C. A.
Mey., S. pallidum M. Bieb., S. annuum L., S. subulatum (C.A. Mey.) Boiss.) in Gobustan, Lesser
Caucasus, Nakhchivan, Diabar, Lank. area, 1 species (Sedum stoloniferum S.G. Gmel.) in Gobustan,
Lesser Caucasus, Lankaran, 1 species (Sedum tenellum M. Bieb.) in Gobustan, Lesser Caucasus,
Nakhchivan, 1 species (Sedum album L.) in Lesser Caucasus, Nakhchivan, 1 species (Sedum
sempervivoides Fisch. ex M. Bieb.) in Nakhchivan, Lesser Caucasus, Lankaran areas [3, 4].

We have conducted chorological analysis of the species of the genus Sedum L. with different
geographical ranges and determined their geographical elements based on N. N. Portnier’s system
[5,7,9,10].

Research Results and Discussion
Widespread species
1. Circumboreal element.
The natural range of most of the species included in this element covers more of the Old and
New world.
Sedum album L. It is widespread in 1000-1800 m height, middle and upper mountain belt,
stony and rocky places.

Boreal species

2. Caucasus-European Element.

Its natural range includes the Caucasian-European sub-region of the Circumboreal region. The
species distributed here are not distributed in other provinces.

Sedum acre L. It is found in 1300 m height, in the middle mountain belt, on sandy gravelly
dry slopes.

3. Caucasian element. These species are Boreal species. It includes not only elements of
Caucasian flora, but also plants of nearby provinces. Especially the Euxin province, the Main
Caucasus Mountain range, the Eucaucasus, real endemics.

Sedum gracile C.A. Mey. — found scattered on gravel slopes and rocks in the upper forests of
the Alpine and subalpine zone at an altitude of 1200-2500 m. Hemicryptophyte.

S. oppositifolium (Ledeb.) Raym.-Hamet. Distributed in the subalpine and alpine zone at an
altitude of 1200-3000 m, on stony and gravelly open slopes, in juniper dense forests.

S. tenellum M. Bieb. It grows on stony and gravelly slopes in alpine and subalpine zones at an
altitude of 1600-3000 m.

4. Euxin element.

Sedum annuum L. Common in the middle and upper mountain belt above 700 m, on stony
rocks and rock outcrops.

Ancient Mediterranean species.

5. Mediterranean element. The species included here are distributed in 2 or more provinces
and vegetation formations.

Sedum hispanicum L. It is distributed in the subalpine zone at an altitude of 2400 m, in dry,
open, gravelly and rocky areas.

6. Iran-Turanian element.

These species are Ancient Mediterranean species. The species belonging to the Iran-Turan
province are distributed in 2 or more provinces of this region.

Sedum subulatum (C. A. Mey.) Boiss. It is found in the middle and upper mountain belt at an
altitude of 1000-1800 m, on stony and gravelly slopes, rocks, phrygana-type vegetation, sometimes
in forests.
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Sedum pilosum M. Bieb. It is common on rocks in the middle and upper mountain belt at an
altitude of 1000-1800 m.

Sedum stoloniferum S. G. Gmel. It is distributed in the lower and middle mountain belt, in
forests and bushwoods, at an altitude of up to 1500 m.

Sedum pallidum M. Bieb. Widespread from the plain to the high mountain belt at an altitude
of 500-2500 meters, on stony rocky slopes, forests, riverbeds.

Sedum sempervivoides Fisch. ex M. Bieb. It is widespread in the middle and upper mountain
belt above 700 m, on stony and gravelly slopes.

Sedum pentapetalum Boriss. It is common in clayey, stony, rocky places in the lower
mountain belt at an altitude of 500-800 m.

Number of

, 0 :
Geographical elements species Amount, % Species
WIDESPREAD SPECIES=1 species
1.  Circumboreal 1 7.7 Sedum album L.
BOREAL SPECIES=5 species
2. Caucasus-European 1 7.7 Sedum acre L.
Sedum gracile C. A. Mey.
3. Caucasian 3 23.1 S. oppositifolium (Ledeb.) Raym.-Hamet
S. tenellum M. Bieb.
4.  Euxin 1 7.7 Sedum annuum L.
ANCIENT MEDITERRANEAN SPECIES=7 species
5. Mediterranean 1 7.7 Sedum hispanicum L.
Sedum subulatum (C. A. Mey.) Boiss.
S. pilosum M. Bieb.
. S. stoloniferum S. G. Gmel.
6. Iran-Turanian 6 46.1 s. pallidum M. Bieb.
S. sempervivoides Fisch. ex M. Bieb.
S. pentapetalum Boriss.
TOTAL 13 100
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Abstract. Monitoring was carried out in Okhchuchay area of Zangilan district, and scientific
research works were carried out in the surrounding areas of Agali village, Beshdeli village,
Kechikli, Mammadbeyli, and Dagustu park. The aim was to study the impact of climate variability
on biodiversity, to investigate the taxonomic composition of natural and cultivated dendroflora,
bioecological characteristics. The natural dendroflora in Okhchuchay area of Zangilan district was
studied, notes were made on the study of the modern state of plant species and analyzes were made
in the direction of studying the role of biodiversity in ensuring the natural regeneration of rare
species. Distribution areas of relict, endemic rare and endangered plants, economically important
plants in Okhchuchay area of Zangilan district have been determined. Soil water samples were
taken from the research area and its composition was investigated.

Annomayus. MoOHUTOPUHT TipoBoauics B OacceitHe p. Oxuydaii Ha TeppUTOPUU
3aHTeNaHCKOTO paiioHa, a HayYHO-HCCIIEe0BATENLCKUE PadOThI MTPOBOIIIIUCH B OKPECTHOCTSX CEll
Arammn, bemnenu, Keunknm, MamenOeiinn u mapka [larycrtio. Ilenbro paboTel ObUIO M3ydeHHE
BIIMSTHUSI N3MEHUYUBOCTH KIIUMara Ha OMOpa3HooOpasue, TAKCOHOMHYECKOTO COCTaBa €CTECTBEHHOM
U KYIbTHBUPYEMON IeHAPOQIIOPH], OMOIKOIOTHYECKUE XapaKTepUCTUKH. M3yueHa ecTecTBeHHas
neuapodaopa Oxuaygaiickoro 6acceiiHa 3aHTeIaHCKOTO paioHa, CIeaHbl 3aMEYaHusl 110 U3yYEHHUIO
COBPEMCHHOT'O COCTOSAHUA BHI0B paCTeHI/II\/'I, MPOBCACHBI aHAJIM3bI B HAIIPABJICHUHW HW3YUCHUA POJIU
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OMopa3HoOoOpa3usi B OOECIEUCHUH €CTECTBEHHOTO BO30OHOBIICHHS PEAKUX BHUIOB. Y TOYHEHBI
apeajbl PacHpOCTPAHEHMsSI PEIUKTOBBIX, SHIAEMHUHBIX, PEIKUX U HaXOISAIIMXCS MOJ Yrpo3oit
MCUC3HOBEHHUSI PACTCHUH, XO3AHCTBEHHO BaXHbIX pacTeHudd B Oxuydaiickom Oacceiine
3anrenanckoro paiioHa. C TeppUTOpPUM HMCCIEAOBAHUN OBbUTM B3ATHI MPOOBI MMOYBEHHOW BOIBI U
HCCJIEJIOBAH €€ COCTaB.

Keywords: indicators, Lesser Caucasus, biodiversity.

Knrouesovie cnosa: naaukaropsl, Mansiii KaBka3, bnopazHoobpasue.

An expedition to Zangilan district was organized by the working group of the Dendrology
Institute of the Ministry of Science and Education of the Republic of Azerbaijan, monitoring was
carried out and scientific research works have been carried out in the territory of Okhchuchay [9].

Figure 1. Water samples were taken from Okhchuchay and Goturbulak of the Zangilan district

The left tributary of Araz flows through the territories of Okhchuchay, Zangilan of Azerbaijan
and Gafan district of Armenia for a length of 85 km, the area of its basin is 1140 km?. It takes its
beginning from the Gapichig mountain of Zangezur ridge at an altitude of 285 m. The flow is
formed from snow (46%), rain (10%) and underground waters (44%), water consumption is 8.90
cubic m/sec. 40% of its annual flow is spring, 43% is summer, 10% is autumn. 7% is spent in winter
[2-4].

Figure 2. Comprehensive study of water, soil and vegetation in Okhchuchay surrounding areas

To provide sustainable energy to the village of Agali, Zangilan district, the natural, and
cultural vegetation of the surrounding areas of the Archimedes turbine-type Hydroelectric Power
Station, manufactured by the German company Rehart GmbH and consisting of 3 hydraulic turbines
of 212 kilowatts each and relevant parts, were analyzed [8].
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Figure 4. Comprehensive study of natural and cultivated vegetation in Agaly village and surrounding
areas

Observations were made by the working group of the AR ETN Dendrology Institute for
studying the biological characteristics of natural and cultivated plant species. The purpose of the
expedition was to study the impact of climate change on biodiversity in specially protected natural
areas, and to conduct a comprehensive study of soil vegetation indicators in the surrounding areas
of Okhchuchay. The research was conducted in Zangilan district, Agali village, Okhchuchay
surrounding area, Beshdeli village, Kechikli, Mammadbeyli, and Dagustu Park surrounding
areas [12].

Figure 5. Cultivated dendroflora of Agali village, Zangilan district

The taxonomic composition of cultivated dendroflora in Okhchuchay area of Zangilan region
was investigated, and some compositions studied in regular, landscape and picturesque style were
noted. The taxonomic composition and origin of the cultured dendroflora of Agaly village, Zangilan
district, studied in 23 families, 36 genera, and 40 species of trees and shrubs are well adapted to soil
and climate conditions and are promising species [7].
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TAXONOMIC COMPOSITION AND ORIGIN

Table 1

OF THE CULTURAL DENDROFLORA OF AGALI VILLAGE OF ZANGILAN DISTRICT

Family

Genus

Species

Homeland

1. Pinaceae

1. Pine - Pinus L.

1. P. eldarica Medw.

Iran, Afghanistan

2. Cedar - Cedrus
Mill.

2. Himalayan cedar - C. deodara

Laws.

The northern and
western part of the
Himalayas

3. Fir - Picea Dietz.

3. Common fir - to P. excel.

Northern Hemisphere

4. Thorny fir - P. pungens

Engelm.

North America

2. Cupressaceae

4. Juniper - Juniperus
L.

5. Virginia juniper - J. virginiana
L

North America

6. Chinese juniper - J. chinensis ~ China, Korea
L.
5. Cypress - 7. Evergreen cypress - C. Asia Minor,
Cupressus L. sempervirens L. Mediterranean
countries

3. Magnoliaceae

6. Magnolia —
Magnolia L.

8. Lily magnolia - M. liliiflora

Desr.

Central and Western
China

4. Oleaceae 7. Ligustrum L 9. Japanese one-eyed - L. Japan, Korea
japonicum Thunb.
10. Chinese one-eyed - L. China
chinensis L.
8. Fraxinus L. 11. Ordinary bruise - F. excelsior Europe, Transcaucasia
L.
9. Olive - Olea L. 12. European olive - O. europaea Mediterranean
L. countries
5. Platanaceae 10. Sycamore - 13. Eastern sycamore - P. Balkan Peninsula,
Platanus L. orientalis L. Asia Minor

6. Rosaceae

11. Pyracantha Roem.

14. Scarlet immortelle — P.

coccinea Roem.

Italy, Caucasus

12. Photinia - Photinia
Lindl.

15. Saw-leaf photinia - P.

serratifolia Kalkman

South and East Asia

13. Plum - Prunus
Mill.

16. Common cherry - P.
divaricata Ledeb.

Caucasus, Central
Asia

14. Eriobothria -
Eriobotrya Lindl.

147 Japanese sweet - E. japonica

Lindl.

Asia, Himalayas

7. Celastraceae

15. Garmashov -
Euonymus L.

18. Japanese game show - E.

japonica L.

Japan

8. Lamiaceae 16. Rosemary- 19. Medicinal rosemary - R. Mediterranean
Rosmarinus L. officinalis L. countries

9. Myrtaceae 17. Callistemon - 20. Callistemon lanceolate - C. Australia,
Callistemon R.Br. lanceolatus DC. Tasmania

10. Buxaceae 18. Shamshad - Buxus 21. Shamshad in Colchis - B. Asia Minor, North
L. colchica Pojark. Caucasus

11. Caprifoliaceae

19. Abelia - Abelia R.
Br.

22. Large-flowered abelia - A.
xgrandiflora (Rovelli ex André)

Rehder

China, Himalayas

20. Nineteen-
Lonicera L.

23. L. caucasica Pall.

Caucasus, Asia Minor

24. Fragrant nine - L.

fragrantissima Lindl. et Paxton

China
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21. Basinagaci -
Viburnum L.

25. Common head tree -
V. opulus Roseum.

Europe, North Africa

12. Elaeagnaceae

22. Elaeagnus L.

26. Thorny smell -
E. pungens Thunb.

Japan

13. Fabaceae 23. Gladysia - 27. Three-thorn gladioli - North America
Gleditsia L. G. triacanthos L.
24. Arghavan- 28 European hornet - Mediterranean
Cercis L. C. siliquastrum L. countries,
14. Laurels - 25. Laurel - Laurus L. 29. Noble laurel - L. nobilis L. Asia Minor
Lauraceae
15. Aglarotukimi - 26. Indian jasmine - 30. Common Indian jasmine - China, Japan
Lythraceae Lagerstroemia L. L. indica L.
16. Obsessions - 27. Mulberry - Morus  31. White mulberry - M. alba L.  China, Japan
Moraceae L

28. Fig -
Ficus L.

32. Common fig-
F. carica L.

Kopetdag, Pamir-Alay

17. Blackberry Taxaceae

29. Blacks - Taxus L.

33. Blackberry with berries -
T. baccata L.

Europe, Africa, Far
East

18. Pittosporums - 30. Pittosporum - 34. Tobira pittosporum - Japan
Pittosporaceae Pittosporum P. tobira (Murray) Aiton fil.

Gaertn.
19. Palm trees - 31. Washington - 35. Washington’s leaf - W. America

Arecaceae Washingtonia H. filifera (Rafarin) H. Wendl. ex
Wendl. de Bary
20. EIms - Ulmaceae 32. Ulmus L. 36. Small elm - Western Europe,
U. minor Mill. Asia Minor
33. Celtis L. 37. Western Mountain range- North America
C. occidentalis L.
21. Zirinckimilar - 34. Nandina — 38. House nandina — China, Japan
Berberidaceae Nandina Thunb. N. domestica Thunb.
22. Maple trees - 35. Birch- 39. Gray-leaved birch- North America,
Aceraceae Acer L. A. negundo L. New Mexico
23. Apocynaceae - 36. Oleander - Nerium 40. Common oleander - Nerium  Morocco, Portugal,
Apocynaceae L. oleander China

Total: 23 families, 36 genera, 40 species

The bioecological characteristics of natural dendroflora in the Okhchuchay area of Zangilan
district were investigated, notes were made on the study of the modern state of plant species and
analyzes were conducted in the direction of studying the role of biodiversity in ensuring the natural
regeneration of rare species.

Figure 6. Dendroflora of Beshdeli village of Zangilan district
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Analysis of the taxonomic composition of the vegetation, introduction and reintroduction of
plant species, and research in the direction of gene pool restoration is planned. The population
status of biodiversity under natural conditions, the influence of climate variability on the processes
occurring in the populations of rare species of natural flora were analyzed and investigated by
experts, records were made, some economically important plants were studied, and samples were
taken in order to systematically analyze the vegetation.

Distribution areas of medicinal plants in Okhchuchay surrounding area of Zangilan district
were determined and inventory was carried out. In terms of flora biodiversity, the area where we
conducted the study is very rich in economically important plants, and according to its relief
structure, it is concentrated in different types of vegetation.

Figure 7. Dendroflora of Dagustu park, Zangilan district

Complex research of the soil-vegetation cover of the research area, application of plants in the
landscape style in that area in the direction of restoration and health of the ecological environment
in those areas by using decorative and ornamental tree-shrub plants, grouping of plants according to
their biological and decorative properties in compositions for urban greening, arrangement of
compositions in regular (geometric shape) and landscape or natural (original shape) styles, rules of
using small architectural forms (fountain, lantern, seat, flower basket, figure, etc.) around the
compositions, mainly landscape or natural (original shaped) styles is to be envisaged to prepare the
project [8].

Figure 8. Dendroflora of Mammadbeyli, Kechikli village, Zangilan district

During the research, scientific-research works were carried out on the study of the influence
of climate change on the taxonomic composition of Zangilan dendroflora, the investigation of
medicinal plants, and visual observations were made to study the bioecological characteristics of
plant species. In accordance with the plan and program, monitoring was carried out, videos and
photographs of the distribution areas of tree and shrub plants were taken, the taxonomy of forest
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plants was investigated, the vegetation was analyzed, the distribution areas, formations and
associations of plants were determined, and the impact of anthropogenic and adverse climatic
factors on the forest stock was investigated.

The analysis of natural plant species around Okhchuchay, the population status of plants in the
areas, and the taxonomic composition of trees, shrubs and herbs were studied. The presence of
several species belonging to the oak genus in the same area, a small area of the jasmine bush, the
presence of two species of bitter gourd in the same area, and the area of several species belonging to
the birch genus were observed. In the center of Zangilan district, cultivated plants planted in
people’s backyards have turned into a wild forest [9].

Material and methodology

The analysis of the plant taxa of the Basitchay State Nature Reserve and Okhchuchay
surroundings, the population status of plants in the areas, the taxonomic composition of trees,
shrubs and herbs was analyzed based on S. Cherepanov (1995), Engler and APG systems. The
Diva-Gis system was used to obtain ecological parameters in the study area. Hypsometric height
and areal coordinates were measured with Garmin eTex 20 model GPS. Using GPS coordinates
during monitoring, scientific studies are carried out on investigating the natural range of plants,
assessing the ecological condition of the area and determining the level of exposure to
anthropogenic influence.

Caucasian palm (Diospyros lotus L.), Araz oak (Quercus araxina), Caucasian dogwood
(Celtis caucasica Willd.), Oriental hornbeam (Carpinus orientalis), P. mutica, Iberian maple (Acer
iberica), Araz elm (Ulmus araxina), willow pear (Pyrus salicifolia), sparse forests with multi-
fruited juniper (Juniperus polycarpos) were observed. In the surrounding areas of the mountainous
park, there are xerophytic bushes, thorny camellia (Atraphaxis spinosa), Iberian horsetail (Lonicera
iberica), small-fruited cherry (Cerasus microcarpa), medium-sized bittersweet (Ephedra intermedia
Schrenk. et. C. A. May.), bush jasmine (Jasminum fruticans), Pallas’s thorn (Rhamnus pallasii) and
blackthorn (Paliurus spina-christi) were observed to spread naturally. As a result of monitoring,
Iberian oak (Quercus iberica) and Caucasian hornbeam (Carpinus caucasica), common
pomegranate (Punica granatum), two types of junipers — low in the forest cover of Beshdeli and
Kechikli villages of the area juniper (Juniperus depressa Stev.), heavy juniper (J. foetidissima), and
prickly gum (Pistacia mutica) were observed. Walnut, willow, ash, birch, dogwood, mulberry,
poplar, herbaceous shrubs were the main components of the forest in the mixed plane trees in the
Goturbulag area. In the Mammadbeyli village area, hawthorn, rose, buckthorns, mountain
xerophilous plants, bushes, blackthorn, common medlar, cotoneaster, ephedra, bitter horsetail, etc.
plants were noted, samples were taken from three species belonging to the oak genus. Mountain
almond (Amygdalus fenzliana), Nairi almond (Amygdalus nairica), P. mutica, Iberian maple
(A. iberica), heavy juniper (J. foetidissima) and multi-fruited juniper (J. polycarpos) mixed trees are
spread naturally. Spiraea sp. dominates the understory in many places. Blackthorn (Paliurus spina-
christi), full-leaved cotoneaster (Cotoneaster integerrimus), Black-fruited cotoneaster (Cotoneaster
melanocarpus), Pallas buckthorn (Rhamnus pallasii), heavy-leaved juniper (J. foetidissima),
Berberis densiflora, rose (Rosa sp.) there are many species belonging to the genus. It was noted that
grass cover of the forest is mainly distributed naturally by the species belonging to the genera
wormwood (Artemisia sp.), stonewort (Andropogon sp.), germanders (Teucrium sp.), thyme
(Thymus sp.), Xeranthemum sp., Stellaria media, wormwood (Poa annua), geranium (Geranium
molle), nettle (Urtica dioica), sage (Sambucus ebulus), dandelion (Taraxacum vulgare), etc.
Common pomegranate (Punica granatum) was observed in almost all the research area. Oriental
sycamore, common walnut, and mixed trees form in Zangilan district. These tree species occupy the
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first layer of the forest. In the second layer by the river, mountain ash and pistachio, silverberry,
poplar, willow elm, and long-stemmed oak species are common. Sometimes, as an undergrowth,
gorse, bush jasmine, argyle, alder, blackthorn, cotoneaster, Pallas’s thorn, juniper, bramble, rose,
etc. bushes were noted by the working group. Considering the season and climate of the grass cover,
it is rare to find wormwood (Artemisia sp.), Andropogon sp., St. John’s wort (Teucrium sp.), nettle
(Urtica dioica), ball-shaped sedge (Sambucus ebulus), dandelion (Taraxacum vulgare), thyme
(Thymus sp.) and single marigold (Xeranthemum sp.), violet (Viola sp.) etc. has been noted by
researchers. Soil, water and plant samples were taken from Agaly village, Okhchuchay surrounding
area, Beshdeli village, Kechikli, Mammadbeyli, Dagustu park surrounding areas, Goturbulag,
Agalyk, and submitted to laboratories.

In Agaly village, Okhchuchay surrounding area, Beshdeli village, Kechikli, Mammadbeyli,
Dagustu park surrounding areas, the degree of sustainability of trees and shrubs as a result of
climate changes was analyzed depending on the degree of their biological adaptation. Biometric
measurements of annual shoots of plants, CO, absorbed in the leaf organ (of carbon dioxide) and
water molecules, chloroplast temperature, transpiration related to photosynthesis rate, relative
humidity and other parameters were determined using Plant Photosynthesis Metr-2021 year LlI-
6400XT system RC-P60 equipment.

Analysis of natural plant species of Agaly village, Okhchuchay surrounding area, Beshdeli
village, Kechikli, Mammadbeyli, Dagustu park surrounding areas of Zangilan region, population
status of plants in the areas, taxonomic composition of tree and shrub plants was analyzed based on
S. Cherepanov (1995), Engler and APG systems. The Diva-Gis system was used to obtain
ecological parameters in the study area. Hypsometric height and areal coordinates were measured
with Garmin eTex 20 model GPS. Various data and GPS coordinates were used during monitoring.

The main purpose of the research work is to study the surrounding areas of Agaly village,
Okhchuchay surrounding area, Beshdeli village, Kechikli, Mammadbeyli, Dagustu park, Zangilan
region, investigate the natural area of plant taxa, evaluation of the ecological situation,
determination of the level of exposure to anthropogenic influence of the area.

For this purpose, Zangilan district Agaly village, Okhchuchay surrounding area, Beshdeli
village, Kechikli, Mammadbeyli, Dagustu park surrounding areas vegetation monitoring and the
results of anthropogenic effects in the area during the occupation period were investigated.

There is a forest massif consisting of species: Platanus orientalis L. at a distance of 12-15 km
along Okhchuchay; in the north, Pistacia vera, Mespilus germanica, Celtis caucasica Willd.,
Rhamnus pallasii, Paliurus spina-christi, Crataegus monogyna, Pistacia vera, etc., xerophytic
forest cover consisting of Quercus orientalis, Carpinus orientalis in the south direction, it is
observed that the sycamore tree (Juglans regia) occupying the first layer of the forest in the area
creates a mixed forest. In the second layer, mountain ash (Celtis caucasica), and poplar (Populus
sp.), elm (Ulmus sp.), long-stemmed oak (Quercus longipes) species were found. The taxonomic
composition of trees, shrubs, grasses of the area is grouped and reflected in Tables 1, 2.

Table 2
TAXONOMIC COMPOSITION OF THE VEGETATION COVER OF AGALI VILLAGE,
BESHDELI VILLAGE, KECHIKLI, MAMMADBEYLI, DAGUSTU PARK,
OKHCHUCHAY SURROUNDING AREA OF ZANGILAN DISTRICT
In the forest cover of the On dry stony slopes At altitudes from 800 m
mountainous part to 1400 m
1. Eastern sycamore 1. Araz oak 1. White almond
(Platanus orientalis) (Quercus araxina) (Amygdalus fenzliana)
2. Georgian oak 2. Caucasus Mountain range 2. Nairi almond
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In the forest cover of the
mountainous part

On dry stony slopes

At altitudes from 800 m
to 1400 m

(Quercus iberica)

(Celtis caucasica)

(Amygdalus nairica Fed. et Takht.)

3. Common walnut (Juglans
regia)

3. East and West
(Carpinus orientalis)

3. Diospyros lotus L.

4. Caucasian hackberry
(Celtis caucasica)

4. Boassye pear
(Pyrus boissieriana Boiss. et
Buhse)

4. Heavy-smelly juniper
(Juniperus foetidissima)

4. Black mulberry (Morus nigra)

5. Georgian birch
(Acer iberica)

5. Arrowroot juniper
(Juniperus polycarpos)

7. Willow (Salix)

7. Weeping pear
(Pyrus salicifolia)

7. Corylus colurna

8. Short-height juniper
(Juniperus depressa)

8. Heavy-smelly juniper
(Juniperus foetidissima)

8. Long-stemmed oak
(Quercus longipes Steven)

9. Pistacia mutica

9. Elaeagnus orientalis

9. Blackthorn (Paliurus spina-
christi)

10. Poplar (Populus)

11. Rhamnus pallasii

10. Crataegus monogyna

As a result of monitoring, along with rare and endangered relic species such as Oriental
sycamore, berry-bearing blackberry, bear nut, Araz oak, Caucasian mountain ash, Boissye pear,
willow-leaf pear, gum tree, Caucasian palm, common pomegranate, forest grape, mulberry,
silverberry, tamarisk types are common.

Relict, endemic rare and endangered plants in Zangilan district Agaly village, Okhchuchay
surrounding area, Beshdeli village, Kechikli, Mammadbeyli, Dagustu park surrounding areas were
also investigated, grouped and tabulated. 17 rare and endangered trees, 6 shrubs and herbs of the
reserve were observed. Agaly village, Beshdeli village, Kechikli, Mammadbeyli, Dagustu park,
Okhchuchay surrounding area of Zangilan district rare and endangered trees, shrubs and herbs in
the territory of the reserve, 5 species included in the Red Book: Platanus orientalis L., Pyracantha
coccinea M. Roem. Iris paradoxa Steven. Crocus adami J. Gay., Ophrys caucasica \Woronow was
observed.

Table 3
A RARE AND ENDANGERED SPECIES OF OKHCHUCHAY AREA
OF ZANGILAN DISTRICT PLANTS

Rare and endangered woody plants Rare and endangered herbs and shrubs

. Common walnut (Juglans regia L.)

. Georgian oak (Quercus iberica)

. Celtis caucasica Willd.

. Corylus colurna L.

. Caucasian willow (Salix caucasica Andersson)

. Blackberry with berries (Taxus baccata L.)

. Pistacia mutica

. Black poplar (Populus nigra L.)

. Boissye pear (Pyrus boissieriana Buhse)

10. Araz oak (Quercus araxina (Trautv.) Grossh.)
11. Willow pear (Pyrus salicifolia Pal.)

12. Nairi almond (Amygdalus nairica Fed. & Takht.)
13. Georgian maple (Acer ibericum M. Bieb.)

14. Heavy juniper (Juniperus foetidissima Willd.)
15. Mountain almond (Amygdalus fenzliana Lipsky)
16. Blackberry with berries (Taxus baccata L.)

17. Long-leaved oak (Quercus longipes Steven)

1. Pyracantha coccinea M. Roem

2. Rosa sachokiana P. Jarosch.

3. Atraphaxis spinosa L.

4. Ophrys caucasica Woronow

5. Adam saffron (Crocus adamii J. Gay)
6. Paradoxical iris (Iris paradoxa Steven)
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The test results of the water samples taken from the Okhchuchay and Basitchay rivers
revealed the presence of heavy metals, especially iron, copper, manganese, molybdenum, zinc,
chromium, nickel and others, in the water on the river surface. the level of pollution of the river was
found to be critical. In the laboratory of the Institute of Dendrology, the soil sample brought from
Okhchuchay and Basitchay surrounding areas of Zangilan district was analyzed by means of
Palintest Soil equipment and studied with 14 parameters according to mineral composition. The
obtained results are reflected in Table 4.

Figure 9. Analysis of a soil sample brought from the surrounding area of Zangilan district in the
laboratory using Palintest Soil equipment in the Plant ecology laboratory of the institute

Figure 10. Analyzes with 14 parameters according to mineral content with Palintest soil kits 400
equipment

Table 4
THE RESULT OF THE ANALYSIS OF THE SOIL SAMPLE BROUGHT
FROM OKHCHUCHAY SURROUNDING AREA OF ZANGILAN DISTRICT (mg/l)
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As a result of monitoring, Iberian oak (Quercus iberica) and Caucasian hornbeam (Carpinus
caucasica), 2 types of junipers — heavy juniper (J. foetidissima), short juniper (Juniperus depressa
Stev.) and short-leaved gum tree (Pistacia mutica), mixed walnut, mountain ash, mulberry, willow,
poplar, hawthorn, dogwood, sedum, mountain xerophilous plants, bushes, blackthorn, etc.
encountered.

Araz oak (Q. araxina), Caucasus Mountain ash (Celtis caucasica Willd.), C. orientalis,
Kutyarpak gum (Pistacia mutica), Iberian maple (Acer iberica), Araz elm (Ulmus araxina), on dry
stony slopes. Willow pear (Pyrus salicifolia) forms sparse woodlands with juniper. Among the
xerophytic shrubs in these forests: thorny camellia (Atraphaxis spinosa), Iberian horsetail (Lonicera
iberica), small-fruited cherry (Cerasus microcarpa), Ephedra intermedia Schrenk et C. A. Mey.,
jasmine bush (Jasminum fruticans), Rhamnus pallasii and blackthorn (Paliurus spina-christi) are
spread naturally.

The soil sample brought from Basitchay surrounding area of Zangilan region, the pH index is
weakly alkaline (7.8), the electrical conductivity is 520 cm/mS, and there are metal ions. There is a
lot of nitrate nitrogen (NOs°), which indicates that nitrogen bacteria are active in the soil.
Potassium ions in the area (K*) were 350 mg/g, confirming that the soil has a low water holding
capacity. If we look at the ammonium ion (NH**) in the soil, it can be said that no organic fertilizers
were applied to the area. In the sample, copper ions (Cu?*) are about 3 times more than the standard
indicator, the area belongs to the pasture area. On the contrary, magnesium ions (Mg?") are 2 times
lower than the standard, sulfur ion (SO,*), phosphorus (P,0s%) ion is 3 times lower than the
standard. These indicators show that mineral fertilizers have not been applied to the soil for a long
time. In this sample, Ca salts are 2 times, chloride salts are 3 times higher than the standard,
confirming that the area is medium saline soil. Aluminum ion is only 0.8 mg/g, iron ion (Fe?") is
very little, manganese ion (Mn?*) is completely absent. According to the indicators of the analytical
analyzes we have mentioned, giving organic and mineral fertilizers to such soil can allow to
increase productivity.

Results

27 types of trees, 18 shrubs and 11 types of grass plants were recorded in Okhchuchay area of
Zangilan district. Of these, 17 trees, 3 shrubs, 3 grass species are rare and endangered plants, and 6
trees and 2 shrubs are relic and endemic plants.

Due to the effect of environmental factors on tree and shrub plants in areas liberated from
occupation and against the background of climate changes and anthropogenic influence, noticeable
quantitative changes in the pigment apparatus of plant leaves occur, and the synthesis of chlorophyll
increases with increasing illumination and temperature, on the contrary, climate (high temperature,
drought) and anthropogenic factors due to its negative effect, the weakening of the synthesis of
pigments in evergreen species has been determined, it is intended to analyze the degree of durability
of tree and shrub plants and their dependence on the degree of biological adaptation. It is intended
to study the connection of CO, (carbon dioxide) to the process of photosynthesis in young leaves
and the intensive implementation of synthesis of organic substances.

Ecological monitoring of soil and water samples of Okhchuchay and Basitchay surrounding
areas were analyzed in the laboratory. Nutrient elements that can be assimilated by plants in the soil
samples: very weak with absorbed ammonia form of nitrogen, moderate, high and severe depending
on the samples with active phosphorus, and weak with exchangeable potassium. soil environment
(pH) is weakly alkaline, strong salinization was not observed [10-12].

Zangilan district Basitchay and Okhchuchay water mineral extraction analyzes were carried
out by means of Palintest Photometer 7100 device, made in England, and it was determined that the
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water sample (pH) is weakly acidic. While the indicators of Basitchay are close to the standards, the
mineral trace of Okhchuchay water has a high level of Magnesium — Mg®" and Magnesium
carbonate — MgCOg3ions.

According to the analysis, more than 800 economically important plants have formed in the
rich and colorful vegetation of Azerbaijan [1]. Most of them are useful and widely used plants in
various fields of the national economy. Generally speaking, the flora of Azerbaijan can be
considered as a source of medicinal plants, essential oil, rich in biologically active substances.
These plants are being studied by scientists from time to time, and so far, new fields of application
of biologically active substances and essential oils obtained from many plants have been
clarified [6].

The introduction of useful plants and the study of the biological bases of agrotechnical
methods in the zones of the country where the soil and climate conditions are suitable are in the
spotlight with their relevance. Cultivation of wild useful, including economically important
essential oil and aromatic-spicy plants has great economic importance [5].

Rhus coriaria L., Capparis spinosa L. belongs to Capparaceae family, one of the most
important representatives of essential oil plants in the flora of Azerbaijan. Its leaves contain tannin,
methyl ether and citric acid. People use the leaves or fruits for rheumatism and rheumatism. Yellow
dyes are obtained from the bark of juniper, brown dyes are obtained from the bark of cypress trees,
black dyes are obtained from the leaves, and red dyes are obtained from the fruits.

Dried fruits of the edible Lepidium sativum in addition to its medicinal value are used as a
natural ingredient in fish and meat stews.

Botanical Description

It was first described as part of the world flora from southern Europe. In nature, it is common
in Crimea, Caucasus and Turkmenistan.

Most of these species are found in tropical and subtropical countries. Rhus coriaria L. species
is very common in Lankaran-Talysh areas in Azerbaijan. The side of the tree has circular veins,
yellow brown-green leaves are dense and open flowing. Most of the leaves are light-brushed, white
in color and very dry. The leaves are large, set, oblong-ovate or narrow-ovate, sharp, toothed on the
edge, the type consists of 4-8 double lobes, the top is dark green, and the bottom is gray green. The
flowers are white, 5-lobed, collected in bunches. The fruit is small, square-shaped, with resin spots,
the fruit is very dense, light red in color. It blooms and fruits ripen in June-July.

Rhus coriaria L. is common on stony slopes, rocks and sparse forests. It produces abundant
crops on fertile lands and riverbanks. It is a valuable economic raw material such as medicine, food,
spices. The fact that the biochemical composition in natural conditions is not sufficiently studied, it
is of great importance for the Azerbaijan to conduct research in the direction of the introduction of
aromatic-spicy plants and their use in various fields of national economy.

A complex study dedicated to its study and introduction was conducted on botanical analysis,
bioecological characteristics, distribution, etc. of Rhus coriaria L. species in flora biodiversity of
Azerbaijan. It should be noted that Rhus coriaria L. species is a very valuable medicinal plant, used
in folk medicine. Taking into account all the above, we consider the ways of formation, distribution,
taxonomic composition of Rhus coriaria L. species in the flora biodiversity of Azerbaijan relevant,
determination of essential oils and cultivation.

Aims and objectives of the research

The aim of the research on the Talish Mountains assessment of the population of the Rhus
coriaria L. species, which spreads in the main phenomenological complexes of natural vegetation
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in the flora of the border area, and the study of its reserve. At this time, a number of phytochromes
were determined, phylogenetic complexes were named, the number dynamics of plants in localities
were determined, and age limits and efficiency levels were determined.

Material and methodology

Geobotanical records were made in 10x10 m vegetation areas. In order to find out the reserve
and density of plants, first each 1 m?, then 4 and 10 m*then 3 experimental plots were selected in
the researched vegetation types. In a word, the structure, composition, number of species, edifiers
and dominants of the vegetation, floristic-geobotanical indicators of the areas were studied, and the
richness of the flora was recorded using Drude’s 5-point scale.

Phenological observations in stationary conditions are based on the methods of I. N.
Beydeman and I. P. Lapina [6]. For the description and separation of the phases of morphogenesis,
the approaches previously applied to other living plants were used [1, 5].
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Annomayus. VI3ydena panneBeceHHsist guopa IllaGpanckoro paiioHa, 1aH TaKCOHOMHYECKUN
aHaJln3 JMKOPACTYIIMX TpaB, MOMY/SALUNA BUIOB, NMPUHALJIEKAIUX K poAam Ophrys u Orchis
cemetictBa Orchidaceae, poxy Tulipa cemeiictsa Liliaceae, pomos Muscari u Bellevalia cemeiictsa
Asparagaceae, a Takke HOBBI apean Bujaa Spiranthes spiralis mis uccnemyemoil TeppuTOpuu.
JlanHbple cocTaBieHbl KapThl Ha ocHoBe GPS-koopaunar. B pesynbrare ucciienoBaHMid,
npoBefeHHBIX Hamu B IllaGpanckom paiioHe, BbIsIBIeHO 26 BHAOB, NpUHAIekKAmMUX K 13
cemerictBaMm U 23 ponam. Cpemu repOapHBIX MaTepHUalioB UMEIOTCS PEIKUE BUbI, 3aHECCHHBIC B
Kpacuyto kuury AsepOaitmxanckoit Pecryonmuku (Crocus adami, Galanthus caucasicus, Pyrus
salicifolia, Rosa sosnovskyi, Tulipa biebersteiniana, Orchis oestrifera, Ophrys caucasica u ap.).

Abstract. Studies the early spring flora of the Shabran district, provides a taxonomic analysis
of wild grasses, populations of species belonging to the Ophrys and Orchis genera of the
Orchidaceae family, the genus Tulipa of the Liliaceae family, the genera Muscari and Bellevalia of
the Asparagaceae family, as well as the new range of the species Spiranthes spiralis for the study
area. The data is mapped based on GPS coordinates. As a result of our research in the Shabran
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district, 26 species belonging to 13 families and 23 genera were identified. Among the herbarium
materials there are rare species listed in the Red Book of the Azerbaijan Republic (Crocus adami,
Galanthus caucasica, Pyrus salicifolia, Rosa sosnovskyi, Tulipa biebersteiniana, Orchis oestrifera,
Ophrys caucasica, etc.).

Knrouesvie cnosa: d6uopazHoobpazue, MecTOOOUTaHUs, MOMYISILIUM PACTEHUN, SHIECMUYHbIC
BH/IbI, PEJIKHE BUJIBIL.

Keywords: biodiversity, habitats, plant population, endemic species, rare species.

[TocTosiHHBIE M3MEHEHHSI KJIMMara W 3arps3HEHUE aTMOC(ephl MPENnITCTBYIOT HOPMajIbHOMY
Pa3BUTHIO MPHUPOJHBIX IKOCHCTEM Ha 3emie. Pa3BuTHE MPOMCXOAUT MEUIEHHEE, KOTJa MpUpOIHAas
sKocucTemMa n3MeHsiercsi. OHON M3 OCHOBHBIX IIeJIel €CTECTBEHHBIX HAyK SBISIETCS M3y4EHUE U
coxpaHeHrne Omopa3HooOpa3us. PacTeHus B mpupozme B3aMMOCBS3aHBI APYr ¢ Apyrom. B cuiy
OTIPENICNICHHBIX MPUYMH yMEHBIIEHHUE WX YHCICHHOCTH 3aMEJIsIeT DPa3BUTHE DSKOCHCTEMBI H
Hapymaer ee (yHKIuH. 3a TOCIeTHHE JeCiITh JIeT HKOJIOTHYECKHE TOCIEICTBHUS YTpPaThl
Onopa3sHOOOpa3usl BBI3BIBAJIM OOJBIION HMHTEPEC M CIOPHL. B omucaHum B3aUMOCBS3H MEKIY
BUJIOBBIM Pa3HOOOpa3HeM M SKOCHCTEMHBIMH ITPOLECCAMU, BBISIBICHHH (PYHKIMOHAIBHO BaXKHBIX
BUJIOB U PACKPBITUM OCHOBHBIX MEXAaHU3MOB ObLI CJI€JIaH 3HAYUTENbHBIN nporpecc. TeM He MeHee,
pe3yNbTaThl HEAABHUX AKCIIEPHMEHTOB OCTABIISFOT MHOTO BOIPOCOB, KACAIOIINUXCS SKOCHCTEMHBIX
NPOLIECCOB, JAHAMA(PTHBIX W PETHOHAIBHBIX YpOBHEH. YTOOBI yMEHBUIMTH BPEMEHHYIO
MU3MEHYMBOCTH YKOCHCTEMHBIX MTPOIIECCOB B M3MEHSIOIIUXCS YCIOBHUIX CPeIbl, HEOOXOIMMO OOJbIIe
BunoB. OcHOBHas 3agaya B OyaymieM —  ONPEACTUTHh  B3aMMOJCHCTBHE  JIHHAMUKHU
Onopa3zHo00pa3usi, FKOCHCTEMHBIX MTPOIIECCOB U abnoTn4eckux dakropos [11].

Bce pacteHus uMEOT TMOJE3HBIE CBOWMCTBA, M JIIOOM BCErJa HCIOJB3YIOT WX IS
onpeneneHHbIX weneid. Jlroomu OyayT IHMIIEHBI 3THX TIOJNIE3HBIX CBOWCTB, €CIM HOPMAaJbHOE
(YHKIMOHMPOBAHWE TPHUPOJHBIX OJKOCHCTEM OymerT HapymeHo. YrtoObl u30ekaTh BCETO
BBIIIETIEPEYUCIICHHOTO, TPOBOASTCS TIOJEBBIE WCCIENIOBAHHUS C OOUMIMPHBIMU HCCIEAOBAHUSIMH B
pasnuuHbIX obnactax. Tepputopus AsepOaiipkaHa uMeeT Ooraryro pacTUTeabHOCTh. I[TocMoTpeB
Ha MPHUPOJY, Mbl OOHAPYKUM, YTO PAacTEeHHUs, 00JIaJar0IINe pPa3IMUYHbIMU CBOHCTBAMHU, TAKUMHU Kak
MUIIEBbIC, JIEKAPCTBEHHBIE, CTPOUTEIbHBIE, IEKOPATHBHBIE U T. [., IPUCYTCTBYIOT MOBCIONY. Jltonu
BCE Yallle MCIONB3YIOT €CTECTBEHHBIE pacTeHUs. PacTeHHs IMPOKO pacpOCTPaHEHBI B MPUPOJE
JUIsL HAIIKX 1eneil. Mbl Takxke 3allluTHM HUX, €clIi Oy/ieM HCII0JIb30BaTh UX OCTOPOXXKHO. B oOMeH Ha
TO, 4TO NPUPOJAA Jajia YeJIOBEKY, OH 00sf3aH COXpPaHWTh M PAa3yMHO HCIOJIb30BaTh TO, YTO OH
noinyyns. Mup BOKpYr Hac Oorar TPUPOIHBIMH pecypcaMd. bonbmmas 4acTe 3THX PECypcoB
HaKOIUIEHA TPUPONON, KaK IMOJA3EeMHBIC, TaK W IOBEpXHOCTHBIE. [loCKONbKYy mpupoma modpa K
YeJIOBEKY, JIIOIM JOJDKHBI 3a00TUThCS O Hpupozae. XoTs (iopa KaxJoro peruoHa yHUKaJbHa,
paHHeBeCeHHsIs (IIopa OYeHb IMOX0XKa 110 BUIOBOMY cocTaBy [1].

B cene dopmupyrorcs momymsinuu Ophrys u Orchis cemeiicta Orchidaceae, pony Tulipa
cemeiictBa Liliaceae, pomor Muscari u Bellevalia cemeiictBa Asparagaceae. Camoii BaxHOU H
Ooupmioi podiremoii cena ['az6adamm (41°07'13" c. mr. u 48°56'10" B. 11.) ABISETCS IPOU3OIIEIIITHIA
37IeCh OINOJI3€Hb, HAHECUIMH CEphe3HbIM yIepO >KUTENsIM cena, a Takke (iaopa u ¢ayHa B 3TOM
paiioHe BBI3BAJIM YHUUYTOXKEHUE pacTeHud. Ha TteppuTopum pacrnpocTpaHEHO MHOXKECTBO
Npe/ICTaBUTEIICH SHIEMUYHBIX U PEAKHX pacTeHuid [1, 12].
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Mamepuan u memoosi

Onucanue meppumopuu. llabpaHckuii palioH pacIoIOKEH Ha CeBEepO-BOCTOKe bobIoro
KaBkaza. Penbed oueHb pa3zHooOpa3eH. PaBHWHBI, HauWHAIONIMECS OT MOPCKOTO MMOOEPEKbS,
MOCTENEHHO MEPEXOAT B XOJIMBI, a 3aTeM B Jieca, CKaJibl M ropbl. Paiion Gorar He(ThIO U ra3om
(HedTsHBIE MecTOpOXKIeHUs 3ariu-3eiiBa), rpaBHEeM, MECKOM, IIMHOW U JAPYrUMH IOJIE3HBIMU
UCKOMaeMbIMH. B pernone takxke ectb rpsi3eBble ByJIKaHbl. KilmMar paBHUH — MpPEUMYIECTBEHHO
YKAPKUU MOITYIYCTBIHHBIA U CYXOH ITYCTBIHHBIN, KIIMMAT NPEATOPUM — MSATKUH, a KIMMAaT CPEAHETO
U BBICOKOTOPbSI — BIIQXXHBIA M XOJOMHBINA, TOpPHO-TYHApOBBIA. Penmped Illabpanckoro paiiona
COCTOMT W3 TIOp, M3BWIMCTBIX JIOPOI, KaMEHHUCTBIX CEpo-OypbhIX IMOuB. 3j1ech MpeolnagaroT
MOJTYITYCThIHHBIE TEPPUTOPUU, PA3HOTpPaBHbIE Jyra U TopHble ckioHbl. ®nopa Illabpanckoro
paiioHa orimuaercsi cBouM OorarctBoM. CpenHeromoBast Temmeparypa 8—10°. B cambie xapkue
Mecsbl Temreparypa pocturaet 20°, a abcomrorHbii Makcumym 37-39°. Uucno 0e3MOpO3HBIX
nHel cocrasiser 185-235 nueit [2].

JleTHUI1 CE30H OTHOCUTENIBHO MPOXJIAIHBIA, CpeAHEMecsyHas Temmeparypa urwois 19-24°.
CpenHeMecsyHasi TeMIeparypa caMoro XoJoAHOro Mecsua (sHBaps) coctasiser 2—3°C mopo3a B
rOpHbIX paifoHax u okojio 1°C Teruia B paBHUHHBIX paiioHax. M3-3a O0JbLIEro BIUSHUS XOJIOAHBIX
BO3IYIIHBIX MacC 3UMa 37eCh IPOXJIaJHEe, YeM Ha IOKHBIX CKIIOHaX. B TeyeHue MHOTHX JeT
HEKOTONHbIE BUIBI M poOAbl, pacnpocTpaHeHHble B IllaGpaHckom paiioHe, HE H3yYaIUCh.
OHAEMUYHbIE pPACTEHHS, OTHOCAIIMECS K paHHEBECEHHEH ¢uiope, B IIEIOM HE H3YYCHBI
(bIOPUCTHYECKUM, CUCTEMAaTHYEeCKUM, reorpa)uuecKuM U KOJOrHdeckuM metoamu (PUCyHOK).

®  Ophiys oestrifera M.B.
® Calanthus transcancasicus Fomin
®  Scilla sibirica subsp. siberica Haw.

Leopoldia tenuiflora (Tausch.) Heldr.,

Pucynok. PacnpoctpaHeHre peakux BHAOB Ha TeppuTopuu uccienoBanuit: Ophrys oestrifera M.
Bieb.; Galanthus transcaucasicus Fomin; Scilla siberica Andrews; Leopoldia tenuiflora (Tausch.) Heldr.
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VYKa3aHHbIE METOJbl  HUCMHOJB30BAINCH M  WU3YYEHHUS  COBPEMEHHOTO  COCTOSTHUS
pazHooOpazHoit (mopsr [llabpanckoro paitona. Taxke ObuT TIpoBeneH (IOPUCTUUCCKUA aHAN3
¢opsl paHHEBeceHHeTo niepuona [3].

Ceno 3armu (41°08'47" c. ., 48°49'46" B.n.) — TrOpHOE CEJIO Ha CEBEPO-BOCTOKE
AzepOaiimxana, B ropHoil yactu IllaOpanckoro paiiona, B 18 kM oT meHrtpa paiiona. [Tocemok
pacnonoxkeH Ha BbicoTe 650—700 meTpoB Haj ypoBHEM Mopsa. Ceno ¢ Tpex CTOPOH OKPYKEHO
IIMPOKOJIMCTBEHHBIMU JIECAMH W BBICOKMMH TOpaMH. XOJM, Ha KOTOPOM pacIlOJIOKEHO CeJlo,
HAXOJIUTCS Ha FOKHOM CKJIOHE 3HameHuTou ropel Hedtsr (HEroT), oTmeneHHoit ¢ obenx CTOpoH
pUGOBBIMU OTIOKEHUSMHU.

Topran (41°10'17" c. m., 48°48'42" B. m1.), Jxeipannsr (41°0836" c. m., 48°55'38" B. 11.),
Awmupxannst (41°13'59” c¢. 1., 48,94'52" B. 1.). HaXomUTCS MO KoopAWHATE. TeppuTOpHs MOCENKa
Oorara penkumu pacteHHIMU. [1o 000YMHAM JOPOT HAUMHAIOT MOSIBISATHCS TyOOBbIE, OOIHUTOIOBBIE,
OOSIPBIIIIHUKOBBIE Jieca, a MHOTAA M CyXHe cephle Jiyra. Teppuropusi pailoHa O6orara JepeBbsMH U
KycTapHukamu: mpeoOnamarotr Buasl Crataegus, Pyrus, Rosa, Cotoneaster, Malus, Cydonia,
Mespilus, Crocus. A Ha Tepputopuu cena Jlarowmmumku (41°12'42" ¢. m1., 48°50'39” B. 1.) OGorara
paHHEBECEHHUMH pacTeHusIMH. Tak, Ha HEOOJBIINX XOJIMaX B JAEPEBHE MOXKHO BCTPETUTH OOJIBIIOE
KOJIMYECTBO BUJIOB, MPUHAATIEKAIUX K CIAPKEBBIM, OPXUIHBIM, JTUICHHBIM U APYTUM CEMEICTBaM.
Buger Iris u Crocus, otHocsmuecss Kk cemeicTBy Iridaceae, mpuBiekaroT 0oJbllic BHUMaHHUS Ha
OKpamHax oOpaOareiBaeMbix TIONiei. Ha Tepputopum cema ryctele Jjeca. 31echk Oolee
pacripoctpanensl Buabl Cornus L. u3 cemeiictBa Cornaceae. Xots B MPOLUIOM TOLy M3-3a JKapKOH
MIOTO/IBI B CEJI€ B JIECY CIIYUHJICS IPUPOTHBIN MOXkKap, TeodUThI MOCTPagaIn He CHIIBHO [3].

Marepuanbsl uccienoBaHusi ObUTH COOpaHbl B XOJ€ OOIIMPHBIX M HWHTEHCHUBHBIX TMOJEBBIX
paboT B pasNUYHBIX SKOCHCTEMAaxX paHHEW BECHOW Ha MONYCTAl[MOHAPHBIX MapIIpyTax B
[[Tabpanckom pailoHe. B Xone mMoneBbIX HCCIEIOBAaHMM  OBLIM  ONPEIENIEHBI  apealbl
pacnpocTtpanenus Bujga U cHATBI GPS-koopnuuatel. OCHOBHBIE PAalOHBI WCCIEIOBAHUNA OBLIH
BbIOpanbl: ceno 3arnu (41°08'47" c. m1., 48°49'46" B. n.), T'opran (41°10'17" c. m1., 48°48'42" B. 11.),
Jlxeiipanner (41°08'36" c. m1., 48°55'38" B. n.), Amupxaninsl (41°13'59" c. m. 48°94'52" B. n1.) n
Taxtanap (41°11' c. m., 48°57' B. 1.). 1ns naeHTHPUKAMN BUOB UCIIOIb30BAINCH PETHOHAIbHBIE
¢bnopsr u uaeHtudukarops [4-6, 8, 9].

Has3Banusi TakcOHOB YTOYHEHbI MO mocieaneit Homenkmarype (http://www.azbimm.az/;
worldfloraonline.org.; tropicos.org).

C upenpio 0Oojee TOYHOrO M3Y4YEHMsI BHUJOBOrO cocTaBa pactutenbHocTH [llaGpanckoro
y4acTKa Ha TEPPUTOPUH UCCIIEAOBaHUN ObLITN BBIOpaHbI MPOOHBIE Momaaku pazmepom 1x50 cm. C
MOMOIMIBIO 3TOTO MeToJa ObLIM M3y4eHBbl JOMUHUPYIOIINE BHUJbI PACTEHUI, MPUCYTCTBYIOIIME Ha
Tepputopuu [4].

Pesynomamot u obcyscoenue
B pesynbrare nccienoBanuii, mposeneHHbx B [llabpanckom paiioHe, B pe3yabrare U3ydeHHUs
okosio 60 repb6apHbIX 00pa3uoB BbIsABIEHO 13 cemeiicTs, 23 poxa u 26 BugoB. Cpenu repOapHbIX
MarepuaioB HMMEIOTCS pEIKUe BHIBI, 3aHeceHHble B KpacHyio KHuTY A3epOaiimkaHCKON
Pecnyonuku (Crocus adami, Galanthus caucasica, Pyrus salicifolia, Rosa sosnovskyi u nap.).

Dk3eMIUIAphl repOapusi ObUTH BHICYIICHBI M TiepeaHbl B GoH/T [7.
beuti coOpaHbl 00pa3ibl pacTeHuil, npuHaIeKamux K pogam, Gagea Salisbh. u3 cemetictpa
Liliaceae (8 Bumos); Muscari Mill. (1 Bum), Ornithogalum L. (2 Buma), Scilla L. (1 Bun); u3
cemeiictBa Asparagaceae, Iris Tourn. ex L. (2 Buaa), Crocus L. (2 Buna) u3 cemeiictpa Iridaceae;
Galanthus L. (1 Bum) u3 cemeiictBa Amaryllidaceae; Primula L. (2 Buma) w3 cemeiicTBa
Primulaceae; Vinca L. (1 Buax) u3 cemeiictBa Apocynaceae; Fumaria (1 Bua) w3 cemelicTBa
Papaveraceae; Viola L. (11 BunoB) u3 cemeiicta Violaceae; Nonea Medik. (1 Bum) u3 cemelictBa
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Boraginaceae; Veronica L. (1 Bum) u3 cemeiicta Plantaginaceae; Cardamine L. (1 Bux) wu3
cemeiictBa Brassicaceae; Prunus (2 Buma); Pyrus (1 Bum) u3 cemeiictBa Rosaceae; Prunella
(3 Buma) u3 cemeiictea Lamiaceae; Orchis (1 Bum); Ophrys (2 Buma); Anacamptis (2 Buma) u3
cemeiictBo Orchidaceae; u m3ydyeHa nperMyIECTBEHHO JIECHAs CPEIHErOpHas pPacTUTEIbHOCTB,
repbapHble MaTepuaibl COMOCTaBICHBI M UICHTU(GUIMPOBAHBI METOAOM MOP(OIOTHYECKOrO
ananu3a. Penwped IllaGpaHckoro paiioHa COCTOWT W3 TOp, M3BWIMCTBHIX JOPOT, KAMEHHUCTHIX CEpO-
OypbIX TOYB. 37€Ch TaKkKe MpeoOIagaroT IONYMYCTHIHHBIE TEPPUTOPHH, TPABSIHUCTBIC Jyra H
TFOPHBIC CKJIOHBI. IIo 060‘{I/IHaM A0pOr'’ HAYMHAKOT IOSABJIATHCS ,Z[y6OBBI€, HaI[y6OBI>I€ u
OOSIPBIIIIHUKOBBIE JIeCa, @ MHOI/Ia CyxXue cepbie jyra [7, 11].

Iris reticulata M. Bieb. Cornus mas L. Crocus biflorus subsp. adami (J.
Gay) K. Richt.

Ha tepputopun paiioHa B OCHOBHOM NpEOOJANAlOT JepeBbs W KYCTapHHUKH: 37€Ch
nomuHUpyroT Buasl Crataegus, Pyrus, Rosa, Cotoneaster, Malus, Cydonia, Mespilus, Crocus.

Ha nHeOonpimx xonMax B JepeBHE J[arOMianuud MOXKHO BCTPETHTH OOJBIIOE KOJHYECTBO
BUJIOB, MpuHaIexanmx Kk Asparagaceae, Orchidaceae, Liliaceae u apyrum cemeiictBam. Bujbr
UPHUCOB U KPOKYCOB, MPHHAIJICKAIME K ceMeiicTBy MprcoBble, MPHUBICKAIOT BHUMAHHE HA KPAlo
oOpabareiBaeMbIx TONEeH. Ha Ttepputopmm cema rycThle jeca. 310eCh PacHpOCTPAaHEHBI BUJIBI
Cornus L. cemeiictBa Cornaceae. XoTs B MpOLUIOM TOAY HM3-3a KAPKOW TOTOMABI B Celie B JIeCy
CIIyYWJICS TIPUPOIHBIA TOXKap, TeOPHTHI MOCTpajald He CWIbHO. Ha pasHeIX ydwacTkax celna
Taxtanap (41°11' c. m1., 48°57' B. I.) — B cpelHEM TOPHOM MOsICE, Pa3HOTPABHBIN JIYT, OosApUaThIit
Jec, HIMPOKO PaclpoCTpaHEeHbl BHIBI, OTHOcsmuecs k poxay Crocus cemeiictBa Iridaceae, wu,
HECMOTPsI Ha XOJIOIHYIO TIOTOIY, BCTpedaeTcs Oosblimas momyisius Buga Crocus adami. Taxoke
npeobnamaroT mpencraButenud pomoB Pyrus, Rosa, Cotoneaster, Malus, Cydonia, Mespilus u
cemeiicTBa Poaceae. Hekotopsle 1epeBbeB U KyCTapHUKOB 1IBEJIH.

beuti cobpanbl repbapHbie 00pa3iibl, MpUHAAISKAIMX K Buaam, Gagea Salisb. u3 cemeiicta
Liliaceae (8 Bumor); Muscari Mill. (1 Bum), Ornithogalum L. (2 Buma), Scilla L. (1 Bun); us
cemeiictBa Asparagaceae, Iris Tourn. ex L. (2 Buaa), Crocus L. (2 Buma) u3 cemeiicta Iridaceae;
Galanthus L. (1 Bum) u3 cemeiictea Amaryllidaceae; Primula L. (2 Buma) u3 cemeiicTBa
Primulaceae; Vinca L. (1 Bux) u3 cemeiictBa Apocynaceae; Fumaria (1 Bum) w3 cemeiicTBa
Papaveraceae; Viola L. (11 BumoB) u3 cemeiicta Violaceae; Nonea Medik. (1 Bum) u3 cemelicTBa
Boraginaceae; Veronica L. (1 Bum) u3 cemeiicta Plantaginaceae; Cardamine L. (1 Bux) us
cemeiictBa Brassicaceae; Prunus (2 suma); Pyrus (1 Bum) u3 cemeiictBa Rosaceae; Prunella (3
Buaa) u3 cemeiictBa Lamiaceae; Orchis (1 Bum); Ophrys (2 Buma); Anacamptis (2 Buma) u3
cemeiicto Orchidaceae; a Takxke W3y4eHa MNPEHMYIIECTBEHHO JICCHAs CpEIHErOpHas
pacTUTENILHOCTh, TepOapHble MaTepHalibl COMOCTABICHBl M  HUIACHTU(DHUIIMPOBAHBI METOIOM
MOP(OJOTHUECKOTO aHanu3a. B pe3ynabrare MPOBEACHHBIX IMOJIEBBIX SKCIEAUIUN HA TEPPUTOPHU
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HCCIIeIOBaHMK OBLTO ompeneneHo HOBBIM apean mas 4 sumos: Ophrys oestrifera, Galanthus
transcaucasicus (Jlarowmumku 41°12'42" c¢.m.; 48°50'39” 8. na.), Scilla siberica Andrews,
(Taxtamap 41°11" c.m.; 48°57" B.n.) u Leopoldia tenuiflora (Amupxannasr 41°13'59” c. ur;

48°94'52" B. n.) (Tabnwuma)

Tabnuna

CIIMCOK BUJIOB, COEPAHHbBIX B IIIABPAHCKOM PAMOHE

Tlopsioox Cemeticmeo Poo Buo
G. lutea (L.) Ker Gawl.
G. germainae Grossh.
G. chanae Grossh.
G. glacialis K. Koch.
Gagea G. alexeenkoana Miscz.
G. chlorantha (M. Bieb.) Schult. et Schult. f.
Asparagaceae G. commutata K. Koch
G. liotardii (Sternb.) Schult. et Schult. f.
. O. gussonei Ten.
Ornithogalum O. sintenisii Freyn
Scilla S. siberica Andrews
Leopoldia L. tenuiflora (Tausch) Heldr.
Asparagales Muscari M. neglectum Guss. ex Ten.
C. adami J. Gay
i Crocus C. speciosus M. Bieb.
Iridaceae ) . reticulata M. Bieb.
Iris I. caucasica M. Bieb.
A. morio subsp. picta (Loisel.) Jacquet et Scappat.
Anacamptis A. coriophora (L.) R. M. Bateman, Pridgeon et M.
W. Chase
Orchis O. mascula (L.) L.

Orchidaceae

Dactylorhiza

D. romana subsp. georgica (Klinge) So6 ex Renz
et Taubenheim

Ophrys

O. oestrifera M. Bieb.
O. caucasica Woronow

Amaryllidaceae

Galanthus

G. transcaucasicus Fomin

. Lamiaceae
Lamiales

Prunella

. vulgaris L.

. grandiflora (L.) Jacq.

. laciniata (L.) L.

Plantaginaceae

Veronica

.arvensis L.

Malpighiales  Violaceae

Viola

. odorata L.

. suavis M. Bieb.

. alba Besser

hirta L.

. mirabilis L.

. reichenbachiana Jord. ex Boreau

. siecheana W. Becker

. rupestris F. W. Schmidt

. elatior Fr.

< < << <K<K KKK K|T|Tv|©

. canina L.
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V. arvensis Murray

Ranunculales  Papaveraceae Fumaria F. officinalis L.
Brassicales Brassicaceae Cardamine C. bulbifera (L.) Crantz
) ) i Primula woronovii Losinsk.

Ericales Primulaceae Primula

P. macrocalyx Bunge

P. divaricata Ledeb.
Rosales Rosaceae Prunus P. spinosa L.

Pyrus P. salicifolia Pall.

Boraginales Boraginaceae Nonea Nonea lutea (Desr.) DC.
Gentianales Apocynaceae Vinca Vinca minor L.

Tepputopust uccnenoBanuii 6orara peIKUMH M SHIAEMHUYHBIMH Buaamu pacteHuit (Crocus
adami, Galanthus caucasicus, Pyrus salicifolia, Rosa sosnovskyi, Tulipa biebersteiniana, Ophrys
oestrifera, Ophrys caucasica u ap.) [1, 12].

YuurtniBas HU3MCHAIOIMECCA KIIMMATUYCCKUEC YCIIOBHA, BIIUAHUC aHTPOIIOTCHHBIX XU 300ICHHBIX
(baKTOpOB, CYUTAaCM BaXXHbIM H3YUYCHUC PACTUTCIIBHOT'O pa3Hoo6pa3I/I;1 TCPPUTOPUHN Bbonpmioro
KaBkaza (B mpenenax AszepOaiimkana). B ganpHelinem niaHupyeTcsl MPOBEICHUE UCCIETOBAHUMA B
sToM acnekre. LlenecooOpa3eH aHATOMUYECKUN W MOJIEKYISPHBIA aHaJIM3bl Ul TOATBEPXKJIECHUS
MPAaBUIILHON HIICHTU()UKAIIIH CITIOPHBIX BUJIOB.
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HOBOE MECTOHAXOKJIEHHUE BUJIA Astragalus mollis M. Bieb. (Fabaceae)
BO ®JIOPE HAXUYEBAHU (ABEPBAUI)KAH)
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NEW LOCATION OF THE SPECIES Astragalus mollis M. Bieb. (Fabaceae)
IN THE FLORA OF NAKHCHIVAN (AZERBAIJAN)
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Annomayus. llpu npoBefeHHH (PIOPUCTHUECKHX, T€0OOTAaHMUYECKHX U ITHOOOTAHUYECKHX
uccnenoanuii (20142021 r.) B okpectHocTax cen Sitmxel [lapypckoro paiiona, c. Yanxanrana
KenrepimHckoro paiiona, B okpecTHOCTsX T. Jlyznar babekckoro paitona u ¢. bunes Opaybanckoro
paiona HaxuueBanu (A3zepOaiimxaH), HaMU BIEpPBbIe OOHAPYKEHO HOBOE MECTOOOMTAaHUE BHUIA
Astragalus mollis M. Bieb.

Abstract. When conducting floristic, geobotanical and ethnobotanical research (2014-2021)
near the villages of Yaydzhi in Sharur district, village Chalhangala in Kengerli district, around
the territory of Mount Duzdag of Babek district and the village Bilev in Ordubad district of
Nakhchivan (Azerbaijan), we have discovered for the first time a new location for the species
Astragalus mollis M. Bieb.

Kniouesvie cnosa: ¢nopa, actparall, MECTOHaXOXJEHHE, pPACTUTEIbHBIE COOOIIECTBa,
AzepOaiikaH.

Keywords: flora, Astragalus, location, plant communities, Azerbaijan.

B nurteparype 3ToT BuA He ykasbiBaercs A ¢uiopel HaxuueBanu [1-9]. Huxe npuBoastes
(bHUTOLIEHOTHYECKHE OMTUCAHUS MATEPBIX MecTooOuTanui ¢ ydactiuem Astragalus mollis:

1. Mapypckuit paitoH, okp. c. Aimaxel, 1eBbll Oeper p. Apnadail. Ha kaMeHHCTBIX CKIIOHAX,
cpenu paszHoTpaBbs. 39°39'33.63" c. m., 45°.05'16.97" B. n., 961 M Hag yp.wm., 15.05.2019. B
,Z[aHHOﬁ MCCTHOCTH B COITPOBOKAAKOT:

Atraphaxis spinosa L., Acer ibericum M. Bieb. ex Willd., Berberis vulgaris L., Juniperus
foetidissima Willd., Zygophyllum atriplicoides Fisch. et C. A. Mey., Gladiolus kotschyanus Boiss.,
Iris paradoxa Steven, Allium woronowii Miscz. ex Grossh., Papaver arenarium M. Bieb., Prangos
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ferulacea (L.) Lindl., Arum elongatum Steven, Caccinia macranthera (Banks et Sol.) Brand,
Senecio vernalis Waldst. et Kit., Viola sp., Geranium tuberosum L. (Pucysoxk 1).

Pucynox 1. Astragalus mollis

2. Canapakckuii paiioH, MOJHOXKHE Topbl Bemumar, kaMeHHCTBIH CKJIOH. Ha kaMeHHCTBIX
CKJIOHAaX, cpeAu pa3HoTpaBbs. 39°38'50" c. m1., 44°54'22" B. n., 1244 m Hax yp. M., 20.04.2016. B
I[aHHOﬁ MCCTHOCTH B COIIPOBOKAAIOT:

B cocraBe pasHoTpaBHON rpyIIIMPOBKH ¢ AoMUHHpoBaHueM Atraphaxis spinosa L.,

Astragalus fabaceus M. Bieb., Matricaria recutita L., Senecio vernalis Waldst. & Kit.,
Ephedra procera Fisch. et C. A. Mey., Papaver arenarium M. Bieb., Prangos ferulacea (L.) Lindl.,
Radiata glabra Ovcz., Rasulova et Kinzik., Erodium cicutarium (L.) L’Hér., Euphorbia
helioscopia L., Euphorbia marschalliana Boiss., Salsola nodulosa (Mog.) Iljin., Peganum
harmala L.
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3. Kenrepnuackuii paiioH, okp. ¢. Yanxanrana. Ha kameHuctoix ckionax 39°27'18.32" c. .,
45°15'50.24" B. 0., 1487 M nag yp. M., 05.06.2018. B cocrtaBe pa3HOTpaBHOW TPYHIUPOBKU C
nomuHupoBanueM Stachys inflata Benth. B cocrase 1ieno3a oTMeueHo.

Matricaria recutita L., Astragalus persicus (DC.) Fisch. & C. A. Mey. ex Bunge, Astragalus
condensatus Ledeb., Blitum virgatum L., Astragalus montis-aquilis Grossh., Astragalus
prilipkoanus Grossh., Thymus collinus M. Bieb., Iris musulmanica Fomin, Centranthus longiflorus
Steven, Amygdalus fenzliana (Fritsch) Lipsky, Rhamnus cathartica L., Daphne kurdica (Bornm.)
Bornm., Paronychia kurdica Boiss., Inula sp., u np.

4, babekckuii pailoH, BOKpYT TeppuTOpuH rophl Jly3aar, KaMeHHCTO-IIICOHUCTHIC TICCYaHHUKH,
39°17'33" ¢. 1., 45°18'57 B. 1., 1153 M Hax yp. M., 20.05.2021 (Pucynoxk 2).

B cocraBe pasHoTpaBHOrO cooduiecTBa ¢ AOMUHHpOBaHUEM Salsola dendroides u Artemisia
fragrans B cocrtaBe I1ieHO3a OTMEuYeHO Oosiee 33 BUJIOB M3 HHUX HEKOTOPHIC KaK PEIKHUE BHIbI
BHeCEHBI B «KpacHyI0 KHUTY» ABTOHOMHOM pecryOIuKH.

5. Euphorbia marschalliana Boiss., Salsola nodulosa (Moq.) Iljin, Gypsophila capitata
M. Bieb., Gypsophila Stevenii Fisch. ex Schrank, Tragopogon marginatus Boiss. et Buhse, Allium
dictyoprasum C. A. Mey. ex Kunth, Iris musulmanica Fomin, Polygala hohenackeriana Fisch. et
C.A. Mey., Aphanopleura trachysperma Boiss., Thymus collinus M. Bieb., Dracocephalum
botryoides Steven, Asparagus persicus Baker, Rheum ribes L., Malabaila sulcata Boiss., Dorema
glabrum Fisch. et C. A. Mey., Iris lycotis Woronow, Bellevalia zygomorpha Woronow, Sameraria
glastifolia (Fisch. et C. A. Mey.) Boiss., Cymatocarpus grossheimi N. Busch, Ferula oopoda (Boiss.
et Buhse) Boiss., Gladiolus halophilus Boiss. et Heldr., Prangos acaulis (DC.) Bornm., Bienertia
cycloptera Bunge, Rheum ribes L., Calligonum polygonoides L., Zygophyllum atriplicoides Fisch.
et C. A. Mey,, Cousinia macroptera C. A. Mey., Acanthophyllum versicolor Fisch. et C. A. Mey.,
Reaumuria persica (Boiss.) Boiss., Capparis herbacea Willd., Salvia limbata C. A. Mey., Daucus
carota L., Xeranthemum cylindraceum Sm. u np.

6. Opay0Oanckuii paiioH, okp. c. buneB. Ha meOHHCTO-KaMEHUCTBIX cKIIOHaX. 39°04'25.33"
C. I, 45°52'27.61" B. a., 1413 M Hag yp. M., 22.05.2019 (Pucynok 2). B coctaBe 11eHO3a OTMEUYEHO
Ooitee 32 BUJIOB.
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Pucynok 2. Pactipoctpanenue Buna Bo ¢ope HaxumueBanu
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Aethionema pulchellum Boiss. et A. Huet, Asperula glomerata (M. Bieb.) Griseb., Astragalus
conspicuus Boriss., Astragalus mesites Boiss. et Buhse, Galium album Mill., Ephedra procera
Fisch. et C. A. Mey., Gundelia aragatsi Vitek et al., Hypericum scabrum L., Gypsophila pulvinaris
Rech. fil., Prangos ferulacea (L.) Lindl., Papaver lacerum Popov, Papaver fugax Poir., Papaver
commutatum Fisch. et C. A. Mey., Rosularia sempervivum (M. Bieb.) A. Berger, Scandix stellata
Banks et Sol., Rosa rapinii Boiss. et Balansa, Onobrychis cornuta (L.) Desv., Sedum album L.,
Stachys pubescens Ten., Telephium orientale Boiss., Orobanche kurdica Boiss. et Hausskn.,
Oxytropis karjaginii Grossh., Parietaria judaica L., Stachys inflata Benth. u mp.

HO,I[ BIIMAHUCEM aHTPOIIOI'CHHBIX M a0OMOTUYECKHUX (baKTOpOB (I/IHTeHCI/IBHaﬂ macroba u
3aCylUIMBOCT) YMEHBIIACTCS YHCIO ocobeii B momymsiuu [2]. B HacTtosimmee Bpems
pacrpoctpanenue Astragalus mollis Bo ¢uope pecnyonuku uMeeT JokanbHbINA Xapakrep [1, 8]. U
MO3TOMY JUUISi OXpaHBI 3TOTO BHJA PEKOMEHAYETCS B OyaylleM BHECTH €r0 BO BTOPOE HU3AHHE
KpacHoii kHuru pecmyonuku. epOapHple 00pasibl HOBOM HAXOAKH XPAHATCS B KOJUICKIIHMSX
I'epbapnHoro ¢onma kadeaprl 6uonorun HaxmaeBaHCKOTo rocy1apCTBEHHOTO YHUBEPCUTETA.

Aemopul evipadicarom oonvuiyto onacooaprocms A. K. Cotmumny 3a nomowp 8 onpeoeieHuu
8UOa.
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N3YUYEHUE CBOBOJHOXHUBYIIUX MPOCTEUIINX B ASEPBANI)KAHE
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STUDY OF FREE-LIVING PROTOZOA IN AZERBAIJAN

©Seidova L., Nakhchivan State University,
Nakhchivan, Azerbaijan, leylaseyidova2012@gmail.com

Annomayus. IlpuBomsaTcs cBeneHUS MO OHOJOTMYECKOM 3HAYMMOCTH JBYX TIpYIIII
CBOOOTHOKUBYIINX MPOCTEHIINX: PAKOBUHHBIX aMe0 U CBOOOJHOXKHUBYIIMX HH(Y30pUl. YKa3aHb
UX BaXHOCTh U POJb B OCHOBHBIX OHMOJOTMYECKUX MPOIECcCaxX MPOAYKIHUA U JECTPYKIUU
OpraHWYECKOTO BEIIEeCTBA, KaK B BOJHBIX, TaK M IIOYBEHHBIX »JKocucTemax. [lpuBeneH B
XPOHOJIOTHYECKOM MOPSAKE 0030p N3YUEHHOCTH 3TUX JABYX IPYII MpocTeHmux B Azepbaiimxkane, ¢
yKa3aHUEM BaKHEUIINX MyOJIMKalMi KaK paHHUX aBTOPOB, TaK U COBpeMeHHBIX. [IpoBenen 0630p
COBPEMEHHBIX palOT MO IKOJOTUU CBOOOIHOXHUBYIIUX MPOCTEHININX, B TOM YHUCIIE U PsiI BOIPOCOB,
MMEIOIINX MPAKTUYECKOE 3HAUCHUE ISl YeTOBeKa (MCIOIb30BaHUE MPOCTEHIMX KaK MHIUKATOPOB
3arpsi3HEHUs] ¥ B TOKCUKOJIOTHYECKHX padoTax).

Abstract. The article provides data on the biological significance of two groups of free-living
Protozoa: testate amoebae and free-living ciliates. Their importance and role in the main biological
processes of production and destruction of organic matter in both water and soil ecosystems are
indicated. A review of the knowledge of these two groups of Protozoa in Azerbaijan is given in
chronological order, indicating the most important publications of the early authors as well as
modern ones. A review of modern works on the ecology of free-living Protozoa was carried out,
including practical importance for humans (The use of Protozoa as indicators of the organic
pollution degree and in toxicological studies).

Kniouesvie cnosa: nngdysopun, ameOsbl, mpocTeiime.

Keywords: Ciliophora, Amoeba, Protozoa.

N3BecTHO, 4TO CBOOOIHOXKUBYIIME MPOCTEUIINE, B MEPBYIO OUEPEIh PAKOBHUHHBIE aMeObl U
MH(Y30pUH, UMEIOT OIPOMHOE 3HAYE€HUE B MPUPOIHBIX OMOJIOTHYECKUX MPOLIeCcCax, MPOUCXOASIINX
B BOJIHBIX M MOYBEHHBIX 3KocucTeMax. O0e 3TH IpyIbl CBOOOTHOKHUBYILIUX MPOCTEHIINX, TOMUMO
MIPOYUX KOPMOBBIX OPraHU3MOB, SIBJISIOTCSI AKTUBHBIMU MOTPEOUTENSIMU OaKTepHil, B TOM YHUCIE U
MAaTOreHHbIX, YTO JeJIaéT HUX HE3aMEHUMBbIM KOMIIOHEHTOM B IIpoleccax OHOJIOrHYecKoro
CaMOOUMILIEHHSI MOPCKUX U MPecHBIX Box [1, 2].

CBOOOTHOXKMBYIIIME TpOCTEHIINe, SBISSACH TNEPBUUYHBIMU KOHCYMEHTAMH, NPUHUMAIOT
aKTUBHOE y4acTHe B Ipolieccax MPOIYKIIUU U IECTPYKIIUHA OPraHMYeCKOTo BEIECTBA B BOJOEMAX, C
OJTHOW CTOPOHBI UCMOJB3YS B MUILY MEPBUYHBIE MPOIYLIEHTHI U YTHIU3UPYS MEPTBOE OpraHUYECcKOoe
BEIIECTBO, a C JPYrod, caMu MPOCTEUIINE SBISIOTCS KOPMOBBIMU OpPraHM3MaMu JUIsl KOJIOBPATOK,
paKooOpa3HbIX U Jp., KOTOpbIe, B CBOIO OYepellb, MPEACTABIAIOT cO00M KOpM Al OpraHu3MOB-
KOHCYMEHTOB 00Jiee BHICOKOT'O YPOBHS B TPO(PHUECKOHN LIeNH BOA0EMOB. V3 BBIIIECKa3aHHOTO SICHO,
YTO B COBPEMEHHBIX HCCIIEOBAHUSAX HENb3Sl HE YUUTHIBATH CBOOOAHOKMBYIIHUX MPOCTEUIINX MPHU
THIPOOHOIOTHYECKHUX paboTax 1Mo OIEHKe MPOAYKTHBHOCTH BOI0eMOB [3].

(1)
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[TepBrie cBeneHus 0 (hayHe CBOOOTHOKUBYIIMX MPOCTEHINMX, TIIaBHBIM 00pa3oM HHQY30pHuit
AzepOaiimxana, u3BecTHbl U3 padbor A. Ammszane [2-4] u C. Beiicura [15], BBITOJTHEHHBIX Ha
BHYTPEHHUX BojoeMax PecmyOmuku. MmenHo Onaromapsi MCCIENOBAaHMUSAM 3THUX YYEHBIX OBLIO
MOJIOKEHO HAYaJI0 M3YYEHHUIO CBOOOTHOKMBYIIMX MPOCTEHINX A3epOaiikaHa U HalJIeHbI TIepBbIC
44 Buna uady3opuii u 15 BUIOB pakOBUHHBIX aMed B BOJOEMaX Pa3uYHBIX PaHOHOB PECITYOITHKH.
OO60011IeHHbIE JaHHBIE 3TUX aBTOPOB MPUBEICHB B MOHOTpaduu wieH-kopp. AH Azepbaitmkana A.
Kacwimona [16].

Hayano cnenmanbHBIX — UCClenoBaHUK — (ayHbl CBOOOJHOKMBYIIMX  HMH(Y30pHil B
AzepOarimxane ObUIO MOJOXEHO B cepenuHe 60-x romoB padoramu . AramanueBa. MM Obutn
u3ydyeHnbl ncammoduibHble uHGY30pun Kacnuiickoro Mopsa. 3a mnepuoa  JIBaaUaTUICTHUX
MCCIIeIOBaHUN OBUIO HaiiIeHO B IUIaHKTOHE, nepudutone u O6entoce 439 BuaoB MHPY30pHiA, U3
koTopbiX 1 pox u 20 BMAa OKa3aJMCh HOBBIMH JUIsl HAyKd. ABTOP M3Yy4UMJI TAaK)K€ TAKHE ACHEKTBI
HKOJIOTUM MOPCKUX HH(Y30pUi, Kak BEpTUKAJIbHOE paclpeiesieHue, CYTOUHblEe BEpTHKAIbHBIC
Murpanuu, (ayHa U BHJIOBOM COCTaB B 3arpsi3HEHHBIX He(dThio paiioHax Kacmwmiickoro mops, a
Takke 3ooreorpadus CBOOOMHOXKHMBYIIMX WHQY30puil. Pe3yaprarsl 3THX  MHOTOJETHUX
uccienoBanuii Obltr 00001eHbI B MOHOTpaduu «Mudy3opun Kacnuiickoro mopsi» [1].

CreunasnbHble UCCIIEOBAHUS MPECHOBOAHBIX CBOOOTHOXKUBYIINX HH(DY30puit AzepbaiimxaHa
ObLTM HauaThl WwieH-KoppecnonaenTtom HAH AzepOaiimxkana 1. AneknepoBsiM ¢ Hayasia 70-X TO10B
Ha MuHredaypckom, Bapapunckom u Jxeiipan6aranckoM BogoxpaHuininax. beiia usydyena dayna
MH(Y30pHOTO TUIAHKTOHA 3THX TPeX BOJOEMOB M MHOTHE aCIEKThl JKOJIOTHMH. B mocnemyrommue
roibl UM TMPOBOAMIUCH HCCIEAOBAaHUS HAa MHOTOYMCICHHBIX MPECHBIX Bomoemax Aszepbaiimxkana,
BKJItOYas 23 KpyMHEUIINX BOMOXPAHUIIUIN pecryOnuku. 3a BpeMs MHOTOJETHUX HCCIIETOBAaHUN B
IUTAHKTOHE, epru(uTOHEe U OEHTOCE MpecHBIX Boj A3epOaiikana Bcero Obi10 HalzeHo 480 BUIOB
CBOOOTHOKUBYIINX WH(Y30pHii, U3 HUX BIEPBBIC JUIS HAayKW omucaHo 1 cemelicTBo, 12 pomoB u
6onee 90 Bumos [10].

W3ydeHbl MHKPO30HAIBHOCTh pAaclpeleeHus] B Pa3IUYHbIX OHOTOMAaX MPECHBIX BO,
TOPU30HTANbHBIE ¥ BEPTHKAJIbHBIE MHUTpPAlUK OCHTHYECKUX WH(QY30pHiA © TPUYUHBI HX
oOyciaBluBarolye, KOJOHM3AlUMs HHPY30pUSIMH CTEPUIIBHBIX CYOCTpAaTOB M CTAHOBJIEHHME HX
COOOIIECTB B Pa3jIMYHbIX OMOTONAX, OTHOIIEHHUE K OPraHMYECKOMY 3arpsi3HEHUIO BOABI, MHUILIEBbIE
B3aMMOOTHOIIEHUS! C JAPYIMMH THAPOOMOHTaMHM; OBbII NPOBEACH CpPaBHUTEIbHBIN aHaiu3 (ayH
uH(]y30puil MpecHbIX Boa A3epOaiikaHa ¢ IpyruMu peruonamu mupa [11].

Crnenyet oTMeTUTh, 4TO B 90-X rogax B AzepOaiikaHe Obliia IpOBEAEHA CEPUsl UCCIIET0BaHUN
psizia eCTECTBEHHBIX BOJIOEMOB pecryOlnKu A. AJMEBBIM, pe3ylbTaToOM KOTOPBIX ObUIO ONUCaHHE
HECKOJIbKUX HOBBIX ISl HAYKU BUJOB |3, 6].

C Hauana 90-X ro10B TOKCHKOJIOTHYECKHE UCCIIEJOBAHUS C UCIIOJIb30BAaHUEM B Kau€CTBE TECT-
00BEKTOB CBOOOAHOXKMBYIIUX MH(DY30puii B A3epOaiikaHe MPOBOAATCA JOCTATOYHO WHTEHCHUBHO.
B O0OCHOBHOM 3TH WHCCIeOBaHUS MOCBSIIECHBI OMOTECTUPOBAHHMIO 3arpsi3HEHMs BOA U IOYB
pecnyOnuku nmpoxykramMu Hedrenoosrun [9]. IIpoBeneHs! ucciaenoBaHus MO0 OMOTECTUPOBAHUIO C
MIOMOIIBI0  CBOOOIHOXHBYIIMX HH(Y30pUIl CTEMEHW TOKCHMYHOCTM MHCeKTunujaoB [13].
UccnenoBanmss U. Ubamosa [17] m Mupza-3age [18] ObuM TOCBSIICHBI DKOJIOTUYECKUM
0COOEHHOCTSIM CBOOOIHOKMBYIIUX MOYBEHHBIX MPOCTEUIINX (KTYTUKOHOCIIBI, aMeObl, HH(DY30pHn)
JlenkopaHckoll 30HBI M NOYB AIIIEpOHA B CPAaBHUTEIBHOM AacCIEKTE, KaK LENMHHBIX, TaK H
okynbTypeHHbIX. MccnenoBanus T. 3amaoBa MOCBAILIEHBI TPYIINE IMOYBEHHBIX PAaKOBUHHBIX ame0
[llexu-3akaranbckoii 30HbI [19]. B cpaBHUTEIBHOM acrieKTe MPOBOIMINCH HCCICAOBAHUS (hayHbI
MH(QY30pHil EIUHHBIX U OKYIBTYPEHHBIX MOYB, BIIEPBBIE MMPOBEAECHO OMOTECTUPOBAHUE U OLEHKA
TOKCUYHOCTH HECKOJIbKUX HanboJjee MIMPOKO MPUMEHSIEMBIX B CEIbCKOM X03sHcTBe A3epOaiikana
WHCEKTUIUI0B [12].

(1)
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K coxanennro, Hanbonee cinabo M3y4eHHBIM PETHMOHOM A3sepOaiikaHa Oblla M OCTaeTCs
tepputopusi HaxuueBanckoit AP. I1o cBenenusM paHHHX aBTOpOB, 0000meHHBIX A. KachIMOBBIM,
IUIE TEPPUTOPHM 3TOTO PEruoHa ObUIO HW3BECTHBI JIMIIb HECKOJBKO BHUIOB HH(Y30pHA U
pakoBHHHBIX ame0 [16].

3a mocienyromue roiapl ucciaenoBaHusmu M. AseknepoBa CHMCOK BHUIOBOIO COCTaBa
cBOOOAHOXUBYIIUX HHPY30puit HaxnueBanckoit AP Ob11 yBenuueH 10 97 BUIAOB, UTO COBEPIICHHO
HE OTpa)kaeT PEaJbHOr0 COCTOSHUS BBUAY Clab0il M3y4eHHOCTH BUIOBOTO Pa3sHOOOPA3Hsi 3TOrO
peruoHa, KOTOpOE€ HECOMHEHHO HAMHOTO Oorade © HYXJIAeTcsl B TMPOBEJCHHH HOBBIX
CHCTEMAaTUYEeCKHUX UCCIICIOBAHHI C MPUMEHEHHUEM COBPEMEHHBIX METOIHK [7, 8, 14].

W3ydenne pakoBUHHBIX aMe0 B 3TOM peruoHe AszepOaiikaHa 3a MOCIEAYIOUIUE TOMbI
MOJ00HBIX UCCIIEOBAHUN ATOM IPyMITbl CBOOOJHOKUBYIIMX MPOCTEHIINX BOOOIIE HE POBOANIOCH,
U BUJIOBOE pa3HOOOpa3ue 3TON TPYIIBI COBEPIIEHHO MPAKTUYECKH HE W3BECTHO. DTO OMpeaessieT
HEOOXOUMOCTh  MPOBENEHUS  IJJAHOMEPHBIX  MPOTO300J0THUYECKHX  HCCIEIOBAaHUM,  Kak
CBOOOIHOXHUBYIIUX WH(PY30pUH, TAK U PAKOBHHHBIX ame0 MpecHBIX BogoeMoB HaxuueBanckoi AP.
OtnenbHbie (parMeHTapHBIE UCCIEIOBAHUS MPOCTEUIIIMX STOTO PETHOHA MOKa3alu cBoeoOpasue u
VHUKQJIBHOCTB €ro (hayHbl. Jlaske KpaTKOBPEMEHHBIC UCCIICOBAHUS BBISIBUIM MHOTO HOBBIX BHJIOB,
710 CUX TIOp HE BCTPEYABIINXCS B IPYruX peruonax AszepOaiimkana [20].

[Tomumo umcTo (HayHUCTUYECKUX HCCIENOBaHHM, OOJBIION MpaKTUYECKUH HHTepec
MPEICTABISIIOT U MCCIeIOBAHUS TPUKIIAIHOTO XapaKTepa CBOOOAHOKMBYIIMX HH(]Y30pHid. ITO B
MEPBYI0 OYepeah PadOThl MO OMOMHIUKAIMHM CTETICHW OPTaHWYECKOTO 3arpsi3HEHHS BHYTPEHHHX
BOZI0EMOB | Bojoxpanunuin HaxuueBanckoit AP [1].

OTU UCCeNoBaHUS OCOOEHHO AaKTyaJlbHbI B HACTOAIIEE BpPEMs, MOCKOJIbKY HMMEIOIIUX
[IPAaKTUYECKOE 3HAYE€HHWE MCCIENOBAaHUS CBOOOAHOXKMBYILMX MPOCTEHIINX, Ha TEPPUTOPUHU
HaxuueBanckoit AP BooOI11e HUKOT/Ia HE TPOBOMIIKCH.

B stoM mane B Ommkaiiiiiee BpeMsi IUTAHUPYETCS HapsAy C HMCCIEAOBAHUSMU BHIOBOTO
pa3zHooOpas3usi CBOOOTHOKUBYIINX UH(PY30pUil U PAaKOBUHHBIX amed 3TOro pernoHa Azepbaiixana,
IIPOBEJICHUE OLICHKU CTENEHU OPraHUYECKOIO 3arpsi3HEHUS M MO0 BO3MOXKHOCTH BBISIBIEHMS €r0O
MCTOYHHMKOB, HanOoJIee 3HaYMMBIX B HApPOJIHOM X0341CTBE IpeCcHbIX BogoeMoB HaxuueBanckoii AP.
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BJIUAHUE ABUOTHYECKHUX ®AKTOPOB
HA PACITPOCTPAHEHUE MEJOHOCHBIX ITYEJI B ITPEATI'OPHOM I1OACE
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ABIOTIC FACTORS IMPACT
ON THE HONEY BEES DISTRIBUTION IN THE SUBMONTANE ZONE
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Animal Husbandry and Biotechnology, Samarkand, Uzbekistan, boymurodov1971@mail.ru
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Annomayus. C NPUXOIOM OCEHU CHUIKEHUE TEMIIepaTypbl BO3JyXa MOCTENEHHO 3aMeUIieT
KU3HEEATEIBHOCTh ITYeJI 110 CPAaBHEHMIO C JIETHUMHU MecAunamu. [Ipy moHmKeHuu Temneparypsl
BO3/lyXa OTKJIA/JKa sIMIl MUYEIMHBIMU MaTKaMu YMeHbIaeTcs U npekpamaercsa. OOMeH BelecTB myes
3aMeIIAETCs, OHU HAaYMHAIOT TOTOBUTHCS K XOJIOAAaM. B OKMIaHUM XOJIO[40B HAYMHAIOT 3aKPHIBATh
BCE OTBEPCTHS YIIbsl IPONOIUCOM. B pesynbrare NpoBEACHHBIX UCCIIEIOBAaHUN YCTAHOBIIEHO, YTO
ITYeJIbl, BBIpAIIEHHBIC MTPH HU3KOH TEMIIeparype, IMEIOT KOPOTKUN XO00OTOK, KOPOTKHE KPBUIbS, a B
HEKOTOPBIX CIIy4asX OHU IOJHOCTBIO OTCYTCTBYIOT. bBLIO M3y4€HO, YTO MOBBIILICHUE TEMIIEPATYpPhI
B ynbsX Bblille 35°C oTpULATENIbHO BAMSET HA Pa3BUTHE JIMYMHOK, a MHOTA IPUBOIUT K UX THOEIH.

Abstract. With the onset of the autumn season, a decrease in air temperature gradually
weakens the vital activity of bees from the summer months. With a decrease in air temperature,
the laying of eggs of Mother bees decreases and stops. The exchange of substances in bees slows
down, they begin to prepare for cold air temperatures. As soon as the cold weather comes, they
begin to fill the entire box holes with propolis. As a result of the studies carried out, it was also
observed that Wasps grown at low temperatures have a short female, a short canoe, and in some
cases the wing is completely absent. It has been studied that the temperature in bee hives rises
above 35°C, negatively affects the development of worms, sometimes leading to their death.

Knrouesvie cnosa: MCAOHOCHBIC ITYCJIbI, MYCIIMHAA MaTKa, MYCIIMHBIC CEMbH, pa60tme T4YECIIbI.
Keywords: honey bees, queen bees, bee colonies, worker bees.

[TuenoBOACTBO UMEET THICAUYETIETHIOK UCTOPHUIO. PaHbIlle OHU JKWIIM HA JEPEBBAX U B TOPHBIX
nyrminax u cobupanu men [1-3]. CeromHs myen copepikar B CIEIUANBHBIX YIIbSIX, U OHU CUYUTAIOTCS
OTHUM W3 CEMH COKpOBHII. [l4enpl emsr TOMbKO /Ba BHIA THIIH: COK, COOPaHHBIN C I[BETKOB
pactenuid (Men), ¥ MBUIBITY. B mpoliecce IBOMOIMOHHOTO Pa3BUTHS MEXKY MYEIaMH U 1BETKAMHU
pacTeHUi BO3HUKIIA OpraHuYecKas CBs3b. LIBEThI pacTEeHMI NPUBIEKAIOT YEN U IPYTUX HACEKOMBIX
U CIy)KaT TUIIeW UIsi MYel W JPYTMX HACEKOMBIX, B TO BpeMsl Kak IMUeNbl CIHOCOOCTBYIOT
00pa30BaHUIO Y3JIOB W IUIOJOB IyTEM MepeonblIeHus pacTeHui. L[BeT u 3amax 1BETKOB pacTeHUi
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MOMOTAIOT TYeNaM OBICTPO HaxoauTh cebe muiry. Cpeird HACEKOMBIX, ONBUISIONIUX PAcTCHUS B
MPUPOE, MUETbl 3aHUMAIOT 0CO00€ MECTO, TaK KakK IMUebl JKUBYT HE 000COOJIEHHO, a KUBYT
THICSYaMU CEMEH, XOPOIIO OMBUIAIOT CETbCKOXO3SMCTBEHHBIE PACTEHUS, OBHIINAIOT YPOXKANHOCTD,
YIYYIIAIOT Ka9€CTBO U BKYC ILIO/IOB.

[Tuensl mepepaOaThHIBAIOT HEKTap, COOpPAHHBIM C IBETOB PACTCHHUH, B MeEl, a IBUIbILY
MPEBPAIAIOT B OKHCIISIOIIYIO MUILY JUIMTEIIEHOTO XPaHEHUs, U3BECTHYIO KakK Iepra, KOTOPYI OHU
MOMEIIAIOT B YIIbU U MOKPBIBAIOT MeoM. Cripoc ¥ MOoTpeOHOCTh B MeJie, MPOU3BOJUMOM TUYETIaMH,
YBEIUYMBACTCS JIeHb OTO JHA. IIpoayKums W3 MUENIMHOTO BOCKA Ceiuac HMCIONIB3YeTCS BO BCEX
cdepax, TO €cTh B MPOMBIINLICHHOCTH, KOHJAUTEPCKOM Jieje, MEIUIIMHE, aBUACTPOCHUU M APYTHX
orpacisix. IMEHHO MOATOMY IMTYEIIOBOJICTBO BCETa ObLIO MPUOBUILHOW OTPACIIBIO MO CPABHEHHIO C
’KHUBOTHOBOJICTBOM. BemyTcsi MOCTOSHHBIC HayyHbIE HCCIEIOBAHUS MO H3YUYEHHIO MHOTOJICTHEH
MCTOPUH MTYETIOBOJCTBA U YXO/a 32 HUMH, PA3BUTHIO MMUEIHUHBIX CEMEH, YBETHMUEHHUIO TIPOU3BOACTBA
Mena. Ha ceromHsmiHMi JCHb W3ydeHHE BIUSHHUS aOMOTHYECKHX (HAKTOPOB Ha JIET MUeN U
HakoruieHue Ména Ha Teppurtopur CamapKaHICKOW OOJIACTH CYMTACTCS OIHOW W3 aKTyaJbHBIX
npooIeM.

Haunbonpiryro M3BECTHOCTh MMEIOT paboThl B obmactu muenoBoxactBa: M. X. Uprames, C.
Crapxkos (1987), A. C. Hyxaun (1988), H. ®. Kpaxotun (1989, 1991) [4-6], A. 1. Ucamyxamen0B
(1995), L. Akpomxanos (2000), A. U. Ucamyxamenos, X. K. Hukagambaes (2013), P. X. ITynatoa
(2016) mpoBoaunu ucciaenoanus [7, 8].

Obwexm u Memoobvl UCCIEO06AHUS
Uccnenoanuss mnposoawiuck B 2019-2022 romax B AxknapbuHckoM, llaliapbikckoMm,
Karrakypranckom m Hapmaiickom paiionax Camapkaniackoit oOmactu. Bceero Obputo 0cMOTpEeHO
533 ymesi. B pabore WCHONB30BAIMCH OHOJOTHYECKUE, OSKOJIOTUYCCKUE, OHOMETpUUECKUE,
CTaTHCTHUYECKHE U CPAaBHUTEIBHBIC METOBI aHAIN3A.

Pezynomamur uccneoosanus

B cpene, rie )uBeT mueanHas CeMbsl, BAKEH BO31yX000MEH, TeMIEpaTypa 1 BIaXXHOCTb YiIbsl.
B AxpapsunckoMm, llaitapeikckom, Karrakypranckom u Hapnaiickom paiioHax CamapkaHACKON
00s1lacTi ObUIO OTMEUEHO, YTO NMPHU OTCYTCTBUU JMUYMHOK B IMUEIMHONW CEMbe TEMIIEpaTypa BO3ayXa
cocraBmsuia 13-28°C. YcraHOBIEHO, YTO B MPOXJIAAHOE BpEMsl TEMIIEpaTypa HOYBIO CHIKAETCS, a
THEM MOeT mogHuMathest 10 35°C. M3yueHo, 4To pabouune Mmyenbl MOAEePKUBAIOT TEMIIEPaTypy
ylbs Ha ymMmepeHHoM ypoBHe 34—-35°C mpu MosBICHUM JIMYMHOK B ceMbe. B Hccienyemom paiione
YCTAHOBJIEHO, YTO JMYMHKH Y€ OYEHb YYBCTBUTEIBHBI K IIEPENagaM TEMIEPATYpPBI, TO3TOMY IIPU
cCHIDKeHUH Temneparypsl 10 30°C ux pasButue 3aaepxuBaerca Ha 2,5-3 nHsa. B pesynbrare
MIPOBEJICHHBIX HCCIIEOBAHUN YCTAHOBIIEHO, YTO ITYEJNbl, BBIPALLEHHbIE MPU HU3KOW TemIeparype,
UMEIOT KOPOTKUI CTBOJI, KOPOTKHE KPBLIbs, & B HEKOTOPBIX CIIY4asX OHU MOJHOCTBHI) OTCYTCTBYIOT.
bbul0 M3y4eHO, YTO MOBBILIEHUE TEMIEPAaTypbl B ynbsX Bbllie 35°C OTpHULIATENIBHO BIUSAET HA
pa3BUTHE JIUYMHOK, @ UHOT/JA IPUBOAUT K UX THOETH.

OnbITHI MOKA3bIBAIOT, YTO C YBEIMUYEHUEM IMUET B CEMbe HOpMallu3yeTcsl U Temneparypa. [1o
Mepe CHI)KEHHUS TeMIlepaTypbl CHApYXH Yibsl MMUeIbl HAYMHAIOT COMBATHCA B CEMbU M CO3/1aBaTh
yCJIOBHSA JUIS MOBBIIeHU Temneparypsl. [lomaumaror temneparypy 1o 34-35°C Toibko B coTax,
i€ €CTh TOJBKO JIMYMHKU. YTOOBI MOHU3UTH TEMIIEPATYPy B CEMBE, ITUEIIbl PACCPEIOTOUNBAIOTCA U,
CTOSl B Psifl, OBIOT KPBUIbSIMH M BBITOHSIIOT Y€pe3 OTBEPCTHE TOPSUYMM U BIAKHBIM BO3IYyX U3 YibS.
Ecnu 310 neificTBue He MOMOXKET, OOJBIIMHCTBO PaOOYMX MUeN BBIMAYT 3a MpeAesbl yibs U OyayT
CBUCATb I1OJ1 YIIbEM.
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BbIsIcCHUIOCE, YTO MYelnbl, BUCAIINE BHE THE3[a, B OCHOBHOM OBLIM B3POCIBIMU ITYEIaMH.
N3yueHo, 4To B yibsX ¢ JUUYMHKAMH I4YeN MOAJIEPKUBACTCS BIAXHOCTh BO3/yXa Okojo 65-68%.
JUis 3TOro BOKpYr COT, COAEpXAallMX JIMYMHOK, IOMEIIAIOT CBEKUH HEKTap M IOBBIIIAIOT
BJIQXKHOCTb B HEM 32 CUET BbIIIapUBaHUS BOJbL. B xkapkue neTHUE MeCsIbl TYEIIbl IPUHOCAT BOY CO
CBOCTO IUTAaHUS M BHUCAT HA KpPBITBIX COTax JMYMHOK, IMOBBIIIAs BIAKHOCTh BO3Ayxa. Bona
ucnapsercs U NOHMKAeT TEMIIEpaTypy BO3yXa.

[Tyensl MOryT BbUIETATh W3 THE3J IPU TeMIleparype Bo3ayxa He Huxke +8°C, HO XOopoulo
JIETAIOT HAa TPAHCIOPTHUPOBKY HEKTapa npu temieparype He Huxe +15°C. bbulo 3ameueHo, 4To
paHHUH BBUIET Y€l U OO0JIbIIas MPOJOKUTENBHOCTD MOJIETA, O HACTYIJICHUS TEMHOTBI, 3aBUCAT
OT TEMIIEpaTypbl BO31yXa HOYBIO U YTPOM, KOIJa PacTCHMs BBIACIAIOT HEKTap. B nHuU, xorma
TEeMIIepaTypa HOYbIO TEIUlas, MYeNIbl HAYMHAIOT YJIeTaTb B II0JE€ HAa PACCBETE, IIOTOMY YTO IYEl
IIPUBJIEKAET HEKTap, CKOIMBIIUICS B [IBETKAX PACTCHMI 3a HOUb. B 1HM, KOrIa Temieparypa HO4blo
HVDKE, ITYEJIbl HE MOKHUJAIOT THE3/0, IIOTOMY YTO LIBETKM PAaCTEHUS HAYMHAIOT BBIAENATH HEKTAp C
norersieHueM. B kapkue OHM B TeYEeHHME JHA JI€T IYeJl YMEHBINACTCSl WM  IIOJHOCTBIO
IIPEKPALLAETCS.

[lBeTkM pacTeHHMI B 3TO BpeMs 4acTO HE BBLACISAIOT HEKTapa, a €CIM U BbLACISAIOT, TO OH
I'YCTEET M3-3a BBICOKOW TeMIIepaTyphl, U ITYEJIbl HE MOT'YT JOCTaTh €ro CBOMM X000TkoM. HekoTopsble
pacTeHHs BBIACIAIOT HEKTap IPEUMYIIECTBEHHO B BEUEPHEE BpEMS, B PE3YIbTATE YEro IYebl
TPAHCHOPTUPYIOT HEKTAap 10 HACTYIUIEHUS TEMHOTHI. B Takue mepuopbl myenbl, NpUiIeTEBIINE HA
I10JI1 HAKAHYHE C HACTYIIJICHUEM TEMHOTHI B I0XKHBIX pailoHaX, HE UMEsl BO3SMOXXHOCTH BEPHYTHCS B
CBOM YJIbU, OCTAKOTCSI HOYBIO B LIBETKAX U JIMCTBSIX PACTCHMM, a Ha CICAYIOIIEE YTPO YJIETArOT
00paTHO B CBOM THE3/1a, MIOCJIE TOTr0, KaK I0rojia MporpeBaercs.

3axnrouenue

C [mpuxoIOM OCEHH CHHXXCHHE TEMIIEPAaTypbl BO3JlyXa IIOCTEIICHHO  3aMeJyIsieT
KHU3HEIEATSILHOCTh MMYEJ 110 CPABHECHHUIO C JICTHUMH MecsiaMu. [Ipy MOHMKEHUU TeMIeparyphbl
BO3/yXa OTKJIAJIKa SUIl MYCTUHBIMA MaTKaMH YMEHbBIIIACTCS U Mpekpariaercs. OOMEH BEelIeCTB maei
3aMeISIeTCs, OHM HA4YMHAIOT TOTOBUTHCS K XOJOHaM. B OKHIaHHM XOJOMOB HAUYMHAIOT 3aCHIIaTh
BCE€ OTBEPCTHS YIIbsI TPOIOIUCOM.

B pesynbprare mpoBENEHHBIX HCCIEIOBAHMA YCTAaHOBJIEHO, YTO MUEJbl, BBIPAIICHHBIE MPHU
HU3KOH Temrieparype, UMEIOT KOPOTKHI XO00OTOK, KOPOTKUE KPBUIbS, @ B HEKOTOPBIX CIydasX OHU
MOJTHOCTHIO OTCYTCTBYIOT.

[ToBeIIeHNE TeMIIepaTyphl B yibsix Bbiiie 35°C OTpHUIIATENbHO BIAMSIET HA PA3BUTHE TUYMHOK,
a MHOTJIa IPUBOIUT K X THOEH.
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Annomayus. B pesynprare mHorosnetHux (2004-2021 rr) uccienoBaHHi, MPOBEIEHHBIX B
HaxwuueBanu, 3apeructpupoBano 405 BUIOB muen, NpUHAAISKaIMX K 6 cemeiictBam u 50 ponam.
BeprukanpHble 30HBI W pacTHTENbHBIE (OpMamMM TOJYNYCTBIHHBIX M TOPHBIX 3KOCHCTEM
IIPUBEZIEHBI 10 JUTEPATypHbIM JAaHHBIM. PacnpocTpaHeHue Mmyesl B yKa3aHHBIX IKOCHCTEMax JIaHO
M0 pe3ylbTaraM MHOTOJETHUX HAy4HbIX HccienaoBaHuil. [lycThIHHBIE W TMONXYNYCTHIHHBIE
HKOCHCTEMBbI, OTpaHHYEHHBIE BBHICOTHBIMH OTMeTKamu 700—1200 M, 3aHMMaOT OOJBIIYIO 4YacTh
tepputopuu. OHa pazfensercs Ha OT/ENbHbIE PABHUHBI IO JIEBOMY Oepery peku Apaxc. PaBHuHa
MOKPBITA ITYCTHIHHBIMH, MTOJTYITYCTHIHHBIMH, CTEITHBIMH PACTHTEIBHBIMHA (POPMAIUSIMH, B 3TOH 30HE
obOHapy:keHo 102 Bupma muen. 30Ha, YAaCTHMYHO PACIIUPSIONIAsCS C 3amaja Ha BOCTOK MEXKIY
Bbicotamu 1200-1500 M, mpencraBieHa HU3KOTOpbsMH. Cyxue€ TOpHBIE CKJIOHBI 30HBI IOKPBITHI
MPEUMYIIECTBEHHO ()PUTaHHOM pacTUTENbHOCThIO. AHAIM3UPYSd pPe3ylbTaThl COOCTBEHHBIX
WCCJIE/IOBAHUM, YCTAHOBJIEHO, YTO B HHM3KOTOPHOW 30HE pacmpocTpaHeHbl 173 Buga myen.
CpenHeropsslil mosic 3aHuMaeT Teppuropuro Ha Bbicote 1500-2400 M Hax ypoBHEM Mops. 31€Ch
BCTPEYAIOTCS €CTECTBEHHBIE JIeCa U arpOLIEHO3bI JIOKAJIbHOW (POPMBI, pacIioIOKEHHbIE 0 JOJIMHAM
pex. Hanuume moiaynycThiHb, CTENEN M ONMYIIEYHBIX JIYTOB CO3JAJI0 PacTUTENbHbIE (OopMaluu ¢
0COOBIM BHJIOBBIM COCTaBOM. YCTaHOBJIEHO, YTO B CPEHETOPHOMN 30HE pacnpocTpaHeHsl 218 BU10B
nmyen. 37ech BBAETICHO YeThIpe THMA JaHAmadTa U pacCuuTaHO OOJNBIIOE YHCIO BUIOB H3-32
HaJIWYMs Ppa3HbIX OMOTOMOB. BbICOKOropHass 30Ha B OCHOBHOM TIOKpBITa CyOaJbIMICKUMU,
ATBIUUCKUMH JIyraMd M y3KOM Tojiocoil orpanuyeHa BoicoTamu 2400-3906 M. l'opHOo-1yroBoi,
JYTOBO-CTETIHOM THUMBl PACTUTEIBHOCTH CO3JAIOT MEpexoa MexAay obenMu 3oHamu. B
BBICOKOTOpHOM 30HE mIpezacTaBieHbl 64 Buja muen. DTU BUJBI Yallle BCTPEYAIOTCs B OMOTONax Ha
IOT0-3aMaHbIX CKJIOHAX TOp, HA HAKIIOHHBIX paBHUHAX, HA aNbIIMICKUX U CyOANbMUNHCKUX JTyTaX.

Abstract. As a result of long-term (2004-2021) studies conducted in the Nakhchivan,
405 species of Anthophila belonging to 6 families and 50 genera were registered. Vertical zones and
plant formations of semi-desert and mountainous ecosystems are given according to literature data.
The distribution of Anthophila in these ecosystems is given based on the results of many years of
scientific research. Desert and semi-desert ecosystems, limited by elevations of 700-1200 m,
occupy the majority of the territory. Divided into separate plains along the left bank of the Araz
river. The plain is covered with desert, semi-desert, steppe plant formations, 102 species of
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Anthophila were found in this zone. The zone, partially expanding from west to east between
altitudes of 1200-1500 m, is represented by low mountains. The dry mountain slopes of the zone are
covered mainly with frigan vegetation. Analyzing the results of our research, it was found that
173 species of Anthophila are distributed in the low-mountain zone. The mid-mountain belt
occupies an area at an altitude of 1500-2400 m above sea level. Here there are natural forests and
agrocenosis of local form, located along the river valleys. The presence of semi-deserts, steppes and
edge meadows created plant formations with a definite species composition. It has been established
that 218 species of Anthophila are distributed in the mid-mountain zone. Four types of landscape
are distinguished here, and a large number of species are calculated due to the presence of different
biotopes. The high-mountain zone is mainly covered with subalpine, alpine meadows, surrounded
by a narrow strip of heights of 2400-3906 m. Mountain-meadow, meadow-steppe types of
vegetation create a transition between both zones. In the highland zone, 64 species of bees were
represented. These species are more common in biotopes on the southwestern slopes of mountains,
on sloping plains, in alpine and subalpine meadows.

Knrouesvie crnosa: PaBHUHBI, TOpUCTaA MCCTHOCTD, IMYCJIbI.
Keywords: plains, highlands, Anthophila.

B pesynbrare muoronernux (2004-2021 rr.) uccienoBanuii, npoBeAeHHbIX B HaxuueBanu,
3apeructpupoBano 405 BUIOB mmuell, mpuHaIekamux K 6 cemeiicream u 50 pomam [3, 9, 11, 12].

BepTukanbHble 30HBI M pacTUTEIbHbIE (OpMAIMH TOJYMYCTBIHHBIX U TOPHBIX IKOCHUCTEM
ABTOHOMHOM peCHyOJIMKH MPHUBEIACHBI IO JHMTEpaTypHbiM gaHHbiM [1, 2]. Pacnpoctpanenwue
ITYEJIMHBIX B YKa3aHHBIX 3KOCUCTEMAX JIaHO I10 pe3yJbTaTaM MHOTOJIETHUX HayYHBIX UCCIIEOBAHUM.

[TycThIHHBIE M TOMYIYCTBIHHBIE YKOCHCTEMBI, OIPaHUYCHHBIE BHICOTHBIMH OoTMeTKaMu 700—
1200 M, 3aHUMAalOT OONBIIYI0 YacTh Tepputopuu. OHa paslensieTcs Ha OTIENbHbIE PaBHUHBI 110
neBomMy Oepery peku Apakc. PaBHMHA MOKpHITA MYCTHIHHBIMH, IOJYMYCTBIHHBIMU, CTEIHBIMHU
pacTutenbHbIMU  (opManusMU. bBoJbllyro 4YacTh JIOJIMHBI OXBAaThIBA€T CMEIIAHHBIE OAa3HCHBIE
pacTUTEeNBbHOCTH (OpolIaeMble IOCEBHBIE MO, Cajbl, OrOpoAbl U J1p.). Tepputopusi Oorara
3€pHOBBIMHU U Pa3IMYHBIMU BUJAAMHU TPABSIHBIX pacTeHUI [7].

B roas! uccnenoBanuii ooHapyxeHo 102 Buaa MYETUHBIX, paCIPOCTPAHEHHbBIE B PaBHUHHBIX
30HaX aBTOHOMHOW peciyOnuKH. DTH BUIbl Haubojee BCTPEUArOTCs B IUIOJOBBIX CaJax, CaJ0BbIX
y4acTKax, COpPHsIKaX, Oropojiax 1 KieBepHbIx moisix [13, 14].

IopHble 3KOCHCTEMBI, OTrpaHUYEHHbIE BBICOTHBIMU OTMeTKaMu 1200-3906 M coenuHSIOT
co00i1 HU3KOTOpHBIE, CPEAHETOPHBIE M BHICOKOTOPHBIE 30HBI. 30HA, YACTUYHO PaCIIUpPSIONIAsICs C
3araja Ha BOCTOK Mexay BbicoTamu 1200—1500 m, npeacraBneHa HU3KoropbsiMu. Cyxue ropHble
CKJIOHBI 30HBI TIOKPBITHl MPEUMYIIECTBEHHO (PUTAHHON pacTUTEIbHOCThIO. B 1eHo3ax mo
BHJIOBOMY COCTaBYy OCHOBHOE MECTO 3aHHMAIOT CEJIbJEPENHBIE U KOJIIIOUME acTparaisbl. 31€Ch TAKXKe
IIUPOKO PACTIPOCTPAHEHBl WIPAIOIIME 3HAYUTEIbHYIO POJb B Pa3BUTHUU (pUTaH pa3TUIHBIE
KYCTapHUKH W TOJYKYCTapHUKH, MHOTOJICTHHE TpaBsSHbIE pacTeHus, reopuThl U 3d(pemepsl.
CewmelicTBa SICHOTKOBbIE M 0O00OBBIE HUMEIOT BHAOBYIO oborameHHOCTh. Kak HarypanbHbIN
paCTHTENBHBIN 1IEeHO3 (pUTaHBI BCTPEYAIOTCS B OMPEIEICHHBIX MECTaX M UMEIOT 30HATBHOCTS [8].

AHanu3upysi pe3yabTaTbl COOCTBEHHBIX HCCIEIOBAaHUM, YCTAaHOBIEHO, YTO B HU3KOTOPHOM
30HE pacmnpocTpaHeHbl 173 Buaa mueanHbIX. Buasl Hanbosee BCTpeyaroTcs B Cajlax, Ha PaCTCHUSAX
CTEH TpaHUIEeH, peKO BCTPEUAEMbIX Ha CYXUX CKJIOHAX, CYXMX M BI@XHBIX Jyrax, OKpauHax JOpOr,
KYJIBTYPHBIX OHOTOMAaX, OKpauHaX PEK, B MECTax 3aceJeHHs] COPHSIKOB, CTEMHBIX U TIIMHSHBIX
CKJIOHAX, NMAaCTOMIIAX, PEIKUX KyCTAPHUKOBBIX U KCEPOMUTHBIX CKIIOHAX.
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CpenHeropHslil Mosic 3aHMMaeT Tepputopuro Ha BeicoTe 1500-2400 M. Haxg ypoBHEM MODS.
31ech BCTPEUalOTCSl €CTECTBEHHBIE Jieca M arpolieHO3bl JIOKAIbHON (OPMBI, PACIIONOXKEHHBIE 10
nonauHaMm pek. Hamnuume mnomynycTelHb, CTENEH M OMYLIEYHBIX JIYTOB CO3Jaj0 PACTUTENIbHbIE
¢dopmaruu ¢ 0coOBIM BHIOBBIM COCTaBOM. B (opMHpOBaHUY 1IEHO30B TOMUHUPOBAHUEM 3€PHOBBIX
pacTeHul (OBCSHHMIIA, KOBBUIb M JIp.) TPaBSHBIC pacTeHUsI 00pa3yroT Me30¢uiabHbIe yra. Pensed
MoJieH, TMOKPBITHI TOPHO-CTENHO PACTUTEIBHOCTBIO, — CJOXKHBIH, CKJIOHBI KECTKUH U
KaMEHHCTBIA. B 93Toil 30He pacmpocTpaHeHbl pa3indHble JecHble (opmarnuu. Jlyd, udepHuka,
OOSIPBIITHIK, KpaboBasi Tpyla, sI0JI0HS, BUIIHS, MOXOKEBEIbHUK U INIMITOBHUKOBBIC POJBI CO3/IAIOT
YUCTHIC U CMEIIIAHHBIE JIECHBIE MAaCCUBHI [5, 6, 10].

VYCTaHOBJIEHO, YTO B CPEAHETOPHON 30HE OOMTar0T 218 BUIOB MUEIMHBIX. 37€Ch BBIICICHO
4eThlpe TUNA JaHamadTa U pacCuuTaHoO OOJBIIOE YHCIO BUAOB M3-3a HAJTHYUS Pa3HbIX OMOTOIOB.
Bunel BecTpeuaroTcss B cajlaXx, oropojax, MOCEBHBIX U CYXMX IMOJSX, 3apOCisaX, B TPaBSHUCTBIX
CKJIOHaX M CKaJIMCTBIX COJHEYHBIX TOpax, KCEPOPUTHBIX CKIOHAX, OKpaWHaX 03€p, TOPHBIX Jyrax,
IIMPOKOJIMCTBEHHBIX JiecaX, OKpanHax JIECOB U JIp. OMoTOoMmax.

BricokoropHasi 30Ha B OCHOBHOM IOKpBITa CyOaJbIUNCKUMU, albIUHCKUMH JTYIaMH, Y3KOH
nosioco  orpanudeHa BbicoraMu 2400-3906 M. TopHO-1yroBoil, JIyroBO-CTEIHOW  THUIIBI
PaCTUTETBLHOCTH CO3/1AI0T Mepexol MeXIy oOeuMmu 30HaMu. Jlyra mo Qropuctuueckomy cocTaBy
CIIOXKHBIN 1 6orareiif. CyOanbnuiickue BHICOTHBIE TPaBsSHbIE (POPMALIUU PACTIPOCTPAHEHBI B JIECHBIX
MOJISTHAX, OKPAaWHax JIECOB, IIYOWHHBIX, BIQYKHBIX MECTHOCTSIX. XapaKTePHbBIC PACTUTEIHHBIE BUIBI
TPaBSHBIX LIEHO30B OOpa3yloT BbICOKOTpaBbe B BbicoTax 2350-3000 M. Anpnuiickue myra
OXBaTbIBasl LUIMPOKUE TOJI MEXKIY CKalaMHu OOpas3yloT ajabluiCKue KOBpbl. DUTOIEHOIOTHYECKAs
CTPYKTypa CyOanbMUNACKUX U albIUNCKUX JYT CIOKHOTO COCTaBa, B OCHOBHOM COCTOUT U3 BHUJIOB
BIIKHBIX ME30(MIbHBIX pacTeHui [4].

B BbICOKOTOpHO# 30HE OBLIO BBISBICHBI 64 BHIa MYETUHBIX. DT BUIBI Yallle BCTPEUAIOTCS B
OWoTONax Ha IOro-3amajIHbIX CKIOHAX TOp, Ha HAKJIOHHBIX pPaBHUHAX, HA aJbIHICKUX U
CyOaNbMUNUCKUX Jyrax. BeIABIEHO, YTO MUENUHbIE B OONBIIEM KOJIMYECTBE OOMTAIOT B BBICOTHBIX
3oHax HaxmdeBanu: ¢ MmakcumymoMm uucia BujoB (218) B cpeaHeropHom, a ¢ MUHUMYMOM YHCIIa
(64) BUIOB B BBICOKOTOPHOM 30HE.
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AGRIS L20

LEAF-EATING INSECTS (Coleoptera: Chrysomelidae) DAMAGED TO SUGAR BEET

©Gazi S., ORCID: 0000-0002-9378-4283, Institute of Zoology of Ministry of Science and
Education of the Republic of Azerbaijan, Baku, Azerbaijan, seligeqazi08@gmail.com

JIMCTOI'PBI3YHIME XYKMH (Coleoptera: Chrysomelidae),
HOBPEXJIAIOIHIUE CAXAPHYIO CBEKJIY

©Ia3u C., ORCID: 0000-0002-9378-4283, HUncmumym 300n0euu npu Munucmepcmee nayku u
obpaszosanus Azepbatioscanckou Pecnyonuxu, 2. Baky, Asepbatioxcan, seligeqazi08@gmail.com

Abstract. Provides information on pests belonging to the Chrysomelidae family of
the Coleoptera order based on the research conducted in the farms of Imishli district, which is one
of the main sugar beet growing regions of Azerbaijan. During the research years, 3 species
(Chaetocnema concinna (Marsham, 1802), Ch. breviuscula (Faldermann, 1837), Cassida nebulosa
Linnaeus, 1758) belonging to 2 genera (Chaetocnema Stephens, 1831, Cassida Linnaeus, 1758) of
the Chrysomelidae family of the Coleoptera order were found in the stationary fields was observed.
Information about some bioecological and phenological characteristics of the mentioned species is
reflected in the article.

Annomayus. llpencraBieHbl CBENEHUS O BPEAUTENAX, NPUHAMIEKAIIMX K CEMEHCTBY
Chrysomelidae, orpsima Coleoptera, monydeHHBIX Ha OCHOBE HCCIICIOBAHHUI, MPOBEIACHHBIX B
x03s1icTBaX VIMHUIIIMHCKOrO pailOHa, KOTOPBIA SABJISIETCA OOHUM M3 OCHOBHBIX PETrMOHOB
BBIpAll[MBaHMUs caxapHON cBekibl B AsepOaii/pkaHe. 3a rojbl MCCIEIOBAaHUM BBIABICHO 3 BHA
(Chaetocnema concinna (Marsham, 1802), Ch. breviuscula (Faldermann, 1837), Cassida nebulosa
Linnaeus, 1758), npunamiexamux k poxam (Chaetocnema Stephens, 1831, Cassida Linnaeus,
1758). B crarbe OTpa)KeHBI CBEJICHUS O HEKOTOPHIX OHOIKOJIOTHUECKUX U (EHOIOTHUYSCKHX
XapaKTePUCTUKAX YKA3aHHBIX BUJIOB.

Keywords: Coleoptera, Chrysomelidae, Chaetocnema concinna, Chaetocnema breviuscula,
Beta vulgaris.

Knroueswvie cnosa: JKCCTKOKPBUIBIC, JIUCTOCIDIL, OOBIKHOBEHHAsI CBEKJIOBUYHAS 6n0m1<a, IoOXKHasAa
CBCKJIOBHUYHAasA 6J'IOIJ_IK3., caxapHas CBCKJIA.

Insects are the most numerous groups of living organisms, mainly within the Insecta class.
Currently, it is noted that more than 400,000 species are known in the world and hundreds of new
species are added every year (https://kurl.ru/PRzfb).

Insects play an important role in people's lives and farms. So, most of them are pests of plants,
food resources and various foods and cause serious damage. Even in our republic, representatives
belonging to this order (Coleoptera) are one of the main pests that cause serious damage to garden,
melon and field plants, including beet fields every year.

About 4,000 species of the Chrysomelidae family of the Coleoptera order are known. Of
them, 1,400 species have been recorded in the CIS, 500 in the Caucasus, and more than 400 in
Azerbaijan. Body lengths 2-12 mm. Varies between the family of leaf-eating insects is one of the
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largest groups among herbivorous arthropods, second only Curculionidae in terms of species
richness. In Azerbaijan, the systematic and planned study of leaf-eating insects, studies on the
biology and ecology of pests of agricultural plants, and the scientific development of measures to
combat dangerous pests began in 1966 [1].

According to the author's information, more than 100 harmful leaf-eating insects in different
areas can damage agricultural plants to varying degrees every year [2].

As a result of our research, we have determined that among the common pests in agrocenosis,
the group of insects has a special place both in terms of the number of species and the degree of
damage. Thus, 45.8% of the 48 species found in agrocenosis belong to the representatives of the
group of insects, and their pest percentage is also high compared to other groups. Taking into
account the above, we found it necessary to study the bioecological and phenological characteristics
of 3 species belonging to the Chrysomelidae family, which are often found in agrocenosis and cause
serious damage to plants. The results of the research are reflected in the article.

Material and method

Research was conducted in field and laboratory conditions. Laboratory experiments were
carried out in the laboratory of ecology and physiology of animals of the Institute of Zoology of
ANAS and in the Center of Applied Zoology in special automatically controlled thermostats and
room conditions. The field work was carried out in special stationary and private backyard areas
where sugar beet is grown in Imishli region (39°52'29” N; 48°5'14” E). The methods of K. K.
Fasulati, 1. Y. Polyakov and A. Z. Zlotin were used during the research [3-5].

Various determination sources were used when specifying the taxonomic affiliation of the
species [6, 7].

Mathematical processing of materials is based on G. F. Lakin and N. A. Plokhinsky methods
[8; 9].

Results and their analysis

Common beet weevil (Chaetocnema concinna Marsham, 1802)

Ch. concinna is a polyphagous pest. Its food consists of plants belonging to the
Amaranthaceae, Asteraceae, Brassicaceae, Cannabaceae, Chenopodiaceae, Fabaceae, Poaceae,
Polygonaceae, Rosaceae and Salicaceae families. In different years, it was registered as a dangerous
pest of sugar beet in Poland, Russia, Great Britain, France, Belarus, Uzbekistan, Slovakia, Ukraine,
Japan and other countries [10, 11].

This pest is spread not only in the sugar beet growing areas of Azerbaijan, but also in other
regions.

The length of the pest's body is equal to 1.5-2.5 mm, its body is dark bronze or greenish in
color. The body is oval in shape. There are small dot-shaped depressions arranged in a row in the
longitudinal direction. Claws are usually black.

Chaetocnema concinna in the mature stage. The imagoes that have come out of winter
diapause are first fed with weeds in the spring, especially whitish sedge, sedge, black sedge, etc.
feeds on plants. Therefore, the pests are more common in sugar beet fields with a lot of listed
weeds. The beetles then move to sugar beet seedlings that have just emerged from the soil. In
addition to damaging leaves, they also damage the terminal shoots of the plant. Insects feed on
parenchyma and epidermal tissues of beet leaves, making small holes of regular shape.

In May, females lay eggs in groups in the soil — around the root of a food plant (beet or
weeds). Each group contains 2-6 eggs. The productivity of one female individual is equal to 40-50
eggs. The incubation period is 2-3 weeks. Hatched larvae are white, with black head, abdomen, legs
and ventral sclerites. The length of well-developed larvae is 4-5 mm. The larvae feed on the root
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and create a ‘tunnel’ in the root of the food plant. After about a month, the larvae pupate in the soil.
Pupation occurs at a depth of 10-15 cm in the soil. Pupated adults feed on beet and weed leaves as
imagoes emerging from hibernation in the spring.

As can be seen from Table 1, the common beet plant produces 2 generations per year in the
study area. The development of the first generation is observed from the end of April to the third
decade of August, and the development of the second generation is observed from the second half
of July to the middle of October. At the end of September, in October, adult insects collect winter
reserves and go to diapause.

Table 1
PHENOLOGICAL CALENDAR OF COMMON BEET WEEVIL (IMISHLI, 2020-2022)
Months
March April May June July August  September  October ~ November
(8.99 (1259 (2059 (25.19 (26.99 (27.59 (24.09 (16.19 (10.49
Decades
I 1 T O 1 O I O Y 1 I 1 1 A A A 1§
I Generation
@M @ i iioioi i
y Yyy
S S s s S
P P PP
[ T I
Il Generation
y yvy
S S S S S S
P p P P P
i

OB ORORON0

Note: (i) — hibernating insects, y — eggs, s — larva, p — pupa, i — active insects

The common beet weevil gnaws and damages the leaves and tall shoots of the plant during the
first vegetation period, and then moves to the root system, opens various holes there and destroys its
internal tissues. During the years of research, it was determined that these mites spread massively in
the fields and are seriously damaging. Even in recent years, the infestation of the plant in private
farms in the territory of Imishli district has increased to 4-5 points (Table 2).

Table 2
THE DEGREE OF INFECTION OF PLANTS WITH MITES
Observation date Common beet weevil (Imishli, 2021)
Total number of plants (in Number of uninfected Percentage of infection (in
numbers) plants (in numbers) %), P=(nx100)/N
23.04 96 9 9.4
28.04 94 11 11.7
07.05 96 19 19.8
13.05 88 22 25.0
23.05 86 24 27.9
03.06 92 27 29.3
10.06 87 18 20.7
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As can be seen from the Table 2, the mass growth and damage of pests in agrocenosis is
mainly observed in the period from May to the second decade of June. Therefore, this fact should
be taken into account when preparing measures to combat this pest.

Southern beet weevil — (Chaetocnema breviuscula (Faldermann, 1837))

The southern beet weevil is one of the main pests of beet in Belarus; it is widespread and
causes serious damage to farms [12].

According to Markov, Chaetocnema breviuscula (Faldermann, 1837) and Chaetocnema
tibialis (Illiger, 1807) species have been widespread in Kyrgyzstan and Kazakhstan since the 60s of
the last centuries, causing huge damage to beet farms every year. According to the author, both
species produce two incomplete generations in these areas. The development of the first generation
lasts from May to July, and the development of the second generation continues from July to the
end of autumn. Mass flight of insects of the first generation is observed in the third decade of June
and July, and of the second generation from the last decade of August to the end of vegetation [13].

This species belongs to the family of leaf-eating insects, the body size varies between 1.6-2.2
mm. During mass growth, it seriously damages the productivity of the beet plant.

Table 3
PHENOLOGICAL CALENDAR OF THE SOUTHERN BEET WEEVIL (IMISHLI 2020-2022)
Months 5
March April May June July August  September October <
(8.99 (12,59 (20.59 (25.19 (26,99 (24,09 24,09 (16,19 £2
Decade Z
I U T 1 1 e 1 1 1 1 T 1 e U A It I I 1 N | A 1}
I Generation
@ @ i i i ‘i
y Y yYyy
S S S s S (ZD
p p P P P e
i | i E
Il Generation ;
yyyvyy
S S s s s s
P p PP P
OO ONNO)
Note: (i) — hibernating insects, y — eggs, s — larvae, i — active insects, p — pupa

Development dynamics, biological indicators, etc. of the southern beet root (Table 3) in
agrocenosis, which is widespread in the beet-growing areas of Azerbaijan. Characteristics have been
investigated in detail. During the research, it was observed that this pest emerges from hibernation
at the end of March and the beginning of April. The insects that come out of hibernation first feed
on some representatives of the family of spp. and at the same time some representatives of spp.
After fertilization, the female individuals 1-3 cm into the moist part of the soil near the plants. They
lay 4-6 eggs in depth. It should be noted that females repeat the egg-laying process several times (3-
5) with an interval of 3-4 days. Usually, 1 female individual can lay 80-120 eggs during the
reproductive period. Embryonic development lasts 10-16 days, depending on temperature, and
larval development lasts up to 1 month. Larvae are very active, they eat the roots of plants in the
soil, and then they destroy their leaves. The damage caused by the larvae is more dangerous in the
early stages of sprouting. Thus, they gnaw the tall shoot of the sprout, causing the complete stop of
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the plant’s development and its destruction. During the research conducted in stationary areas in
Imishli district, it was clarified that this pest gives 2 generations in the areas. The development of
the first generation begins in April and continues until the second decade of August. The
development of the second generation continues from the end of June to the end of September.
During this period, adult insects actively feed and hibernate in those areas, either in the soil layer or
among thick plant remains (Table 4).

Looking at Table 4, we see that the period when the leek causes the most damage to plants is
observed from the first decade of May to the second decade of June, as in the case of the previous
pest.

Table 4
DYNAMICS OF DEVELOPMENT
Observation date Southern beet weevil (Imishli, 2021)
Total number of plants Number of uninfected Percentage of infection (in
(in numbers) plants (in numbers) %), P=(nx100)/N

25.04 98 8 8.2
30.04 96 11 11.5
05.05 96 17 17.7
10.05 94 21 22.3
15.05 89 24 26.9
20.05 90 26 28.9
30.05 88 29 329
05.06 91 31 34.0
10.06 86 27 314
15.06 84 22 26.2

It should also be noted that since the development period of the first generation coincides with
the first growth period of the plant, the damage to the crops is more. During the development period
of the second generation, as the leaves of the plant become coarser, the aphids lay their eggs on
other weeds with juicier and younger leaves (mainly weeds belonging to the family of sedges,
alfalfa, fall crops, etc.).

Shield beet leaf-eater — (Cassida nebulosa Linnaeus, 1758)

This species is found in all grassland regions of Europe: Denmark, Great Britain, Germany,
Switzerland, Poland, Czech Republic, Slovakia, Austria, France, Spain, Italy, Hungary, Romania,
Croatia, Bulgaria, Albania, Greece, Lithuania, Belarus, Ukraine, Moldova; It is found in North
America, Japan, and northeastern China [14].

In Azerbaijan, this pest is also often found in the research areas. During the research, the first
flight of insects was found at the end of April and the first decade of May. First, they move to weeds
and then to sugar beets. After some time, the mating process takes place in them. Egg-laying of
females starts from the middle of May and lasts for about 1 month. A female can lay up to 200 eggs.
Eggs are laid in groups on the top or bottom of the leaves. Embryonic development takes 5-10 days.
Hatched larvae are yellowish green. They are easily seen on the leaves. It feeds on sugar beet leaves
and pupates on the leaf as well. Larvae change their shell 4 times. Larvae usually spend their lives
on beet leaves, only at certain moments they are forced to move to other plants. They migrate from
plant to plant when there is excessive moisture and nutrient deficiency in sugar beet fields. The
pupal stage lasts 5-8 days. It gives two generations a year. The development of the first generation
takes 30-35 days. Beetles of the second generation are found in August-September, and then they
hibernate. At this time, they do not lay eggs. They hibernate under plant debris, on weeds.
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Although polyphagous is a pest, it is known as a major pest of sugar beet and is widespread in
all sugar beet growing regions. It damages sugar beet in both imago and larval stages. Adult
individuals of the pest eat from the edge of the beet leaf to the middle and make holes in the leaf
axil. Larvae in the upper age period can destroy 80% of the plant. As the larvae feed on the
parenchyma tissue of the leaf, only the tubular-fibrous tissue remains.

While monitoring the development of the pest on the beet plants in private yards, it was
determined that they are really harmful.

The results obtained during the research can be used in the preparation of a plan of
comprehensive control measures against these pests.
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AGRIS L20

HNCCIEJOBAHUE ®AYHBI Culicoides (Insecta, Diptera, Ceratopogonidae)
HAXHNYEBAHUA
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STUDY OF THE Culicoides (Insecta, Diptera, Ceratopogonidae) FAUNA
IN NAKHCHIVAN

©Bayramov A., ORCID: 0009-0008-2089-9873, Ph.D., Institute of Bioresources
Ministry of Science and Education of the Republic of Azerbaijan,
Nakhchivan, Azerbaijan, akifbayramovs0@mail.ru
©Maharramov M., ORCID: 0000-0002-4130-7071, SPIN-code: 3725-9692, Ph.D.,
Nakhchivan State University, Nakhchivan, Azerbaijan, mahirmeherremov@ndu.edu.az

Annomayus. B xone ruapoOHOIOrMYECKMX HMCCIIEIOBAaHUN Ha Teppuropun HaxwueBanu B
MaKpo3000€HTOCE  Pa3IMYHBIX THIIAX BOJOEMOB OOHApPYKEHO 15 BHIOB JMYMHOK MOKPEIOB
(Ceratopogonidae). ITo uucny BumoB (10) nmpeodnamaer poa Culicoides. UncaeHHOCTh COBMECTHO
obHapykeHHbIX B mpobax nuuuHok Culicoides nubeculosus u C. longicollis B o3epax, pekax,
POJHUKAX M MAJbIX BOZOSMAX permona cocraBumia 3—21 sk3./m°. B TeIUIblil mepHox roxa 3T 1Be
CXOIHBIX II0 BHEIIHEMY BHY JINUWHKH SBJSUIMCH TIOCTOSSHHBIMH OPraHH3MaMH BOJOEMOB 110 BCEM
BBICOTHBIM II0SICAM PErHOHA. YCTaHOBIICHA 3aKOHOMEPHOCTb paclpeleeHus] JHMYHMHOK 10
BBICOTHBIM TI0SICaM; YHCIIO BHAOB M IJIOTHOCTh Ha €IMHHIY MeCTa OOWUTaHHUS YMEHBIIAIMCH OT
HU3MEHHOCTH K BBICOTHBIM 30HaM. Temrmeparypa BOIbl W BO3AyXa SBJSIOTCS OCHOBHBIMHU
(baxkTopamu, ONPEICIIMIOIUME CE30HHYIO THHAMHUKY Pa3BUTHS JTHYHHOK MOKpPEIl. YUHTBIBas, YTO
JMYMHKA MOKPEIOB BEIyT BOAHBIA 00pa3 JKU3HM W HMMEIOT CaMbleé pPa3HOOOpasHbIE OdYaru
Pa3sMHOXEHHUsI, MPEANOYTHTEIBHO MPOBOAUTH COOTBETCTBYIOIIME MEPBI OOPHOBI C B3POCIBIMU
MOKpEIIaMH.

Abstract. During hydrobiological studies in the Nakhchivan territory, 15 species of midge
larvae were found in macrozoobenthos of different types of water bodies. The Culicoides genus
prevails by the number of species (10 species). The number of Culicoides nubeculosus and
C. longicollis larvae in lakes, rivers, springs and small water bodies of the region amounted to 3-21
spec./m? During the warm period of the year, these two similar in appearance larvae were
permanent organisms of water bodies at all altitudinal belts of the region. The distribution pattern of
larvae across altitudinal belts was established; the number of species and density per habitat unit
decreased from lowlands to altitudinal zones. Water and air temperature are the main factors
determining the seasonal dynamics of the development of midges larvae. Considering that
Ceratopogonidae larvae lead an aquatic lifestyle and have a wide variety of breeding centers, it is
preferable to carry out appropriate control measures against adult biting midges.
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Knrouegvie cnosa: Mokpensl HacTosiie, MOKpEIbl, WH(EKIMOHHBIE O0JIe3HH, Mapa3uTo3bl,
pOTOBOI anmapar.

Keywords: Culicoides, Ceratopogonidae, infectious diseases, parasitoses, oral apparatus.

JInuunku cemeiictea Ceratopogonidae (MOKperibl) BCTPEYAIOTCS B MPECHBIX BOIAX: peKax,
POMHUKAX, 03€pax, BIAKHBIX M OOJOTHCTHIX MecCTax. Bapocible KpOBOCOCYIIME CaMKU BHIOB
MOKpenoB, npuHauiexanmx k poxam Culicoides, Leptoconops u Forcipomyia Bo BiaxXHBIX
ctpanax Adpuku, Jlaruackorr Amepuku u 3amagHoit CHOMpHU SBISIOTCS MEPEHOCUMKAMH MHOTHX
MH(MEKIMOHHBIX M Mapa3uTapHbIX 3a00JIeBaHUN: TYISIPEMHUHU, OHXOIEPKO3a, HEMAaTo030B,
GUIAPHO30B, KOKHOTO JEUIIIMaHN03a, SHIePaTUTa U JIp. CPEIH CEbCKOXO35CTBEHHBIX JKUBOTHBIX
U HaceleHUs. YKYChbl CaMOK IPUYUHSIOT MYYHUTENbHbIE U JOCAaJHBIE CTPAaJaHUs YEIOBEKY U
KUBOTHBIM, YTOMIISIFOT MX, CHH)KAIOT pabOTOCTIOCOOHOCTh, MPOIYKTUBHOCTh U CONPOTHUBIIAEMOCTh
opranu3ma. KpoBocoCkl mpeAnoYynTarOT TEMHbBIE U BIIaKHBIE MecTa [ 1, 6].

Mokpenbl 4pe3BbIUaiiHO MaJI€HbKHE IBYKPBUIbIE, JIMHA TeJda KOTOPBIX OOBIYHO COCTABIISET
ot 1,5 1o 3,0 Mmm. X0OOTOK KPOBOCOCOB TOHKHMM M KOPOTKHH, IJTUHON MPUMEPHO C TOJIOBY OCOOH.
PortoBoii anmmapar uaeaneH. Myxu nutarTcs remMaroMaMu, oOpa3oBaBIIMMUCA Ha KOXKE XO35SMHA B
pe3yibrare JeUCTBUS KAISIIUX M PEXYIIMX POTOBBIX OpraHoB. X BomHbIE JTUYMHKU TOHKHE U
YIUIMHEHHBIE, 0€3 Maphbl JIOKHBIX HOT B MEPEJAHEN YacTH Tesla. Y HUX HAealibHas FOJIOBHAs Karcyna,
3 rpyAHBIX B 9 OPIOMIHBIX CETMEHTOB, MAJI0 YeM OTJIMYAIOIIUXCS APYT OT Apyra. MakcumaibHas
JUTMHA JTUYUHOK 15 MM [2, 5].

dayna MokpeunoB AsepbOaiipkaHa 1O CBOEMY  IMPOHCXOXKIEGHUIO  OTHOCHUTCS K
CpeIM3eMHOMOPCKOMY (payHUCTHUECKOMY KOMILIeKCY. braromapsi konmwuecTBy BuIOB (ayHa
mokpenoB HOxnoro KaBkaza cumraercss Ooraroil. Upe3BeuaitHO pa3zHOOOpa3HbIE MPUPOTHO-
reorpauyecKkie YCIOBUS MECTHOCTH SBJISIFOTCSI OCHOBHBIM (DaKTOPOM, CIOCOOCTBYIOLIUM
OorarcTBy 3TOrO cemeiictBa. Cieayer OTMETUTh, 4TO cemelicTBo Ceratopogonidae B Azepbaiimkane
M3ydeHo OoJjiee TOoApOOHO, YeM B cOCeAHMX cTpaHax. J{is (ayHbl CTpaHbI BBISBICHO 75 BUIOB H
2 TIoZIBMIa KPOBOCOCYIIUX MYX, puHaexkamux K 3 pogam. III. M. /[xadapoBeiM oTMedeHO, 4TO
B (hayHe HaxuueBanu pacrpoctpanens! 42 Buia MokperoB. MccnenoBareneM Bubl OnpeeseHsl o
COOpaHHBIM B PUPOJIE MOJIOBO3PENBIM 0c00sIM [4, 5].

W3ydeHne BUAOBOTO COCTaBa, O4YaroB MAacCOBOIO Pa3BUTHS U OHOJOTMHM KpPOBOCOCYILHX
MOKpEIIOB, KOTOpbI€ MPOBOIAT CBOIO JKW3Hb B JMYMHOYHOM CTaguu B MPECHBIX BOJaX Ha
Tepputopun HaxudeBaHM, MMeeT HaydyHOE, MEIUIMHCKOE M BETEpHUHapHOe 3HaueHue. Jlnd
BBISIBJICHUS ITIPOCTPAHCTBEHHOIO PACHPENEICHUS] U KOJIMYECTBEHHOTO Pa3BUTHUS JIMUMHOK MYyX IO
Oeperam Bo10EMOB MPOOBI TPyHTA COOpPAHBI THAPOOHOIOTUYECKOM CETKOM M3 ra30BOT0 MaTepuasa ¢
Menkumu suerikamu NeNe35-38. [lpu orb6ope mpoO yuTeHb! IMIIOLIaJb U KOJIWYECTBO I'PYHTOBBIX
I0JIOCOK mupuHoH 15,0 cm.

Maxkpo3000eHTOCHbIE MPOOBI OB MOMEIIEHBI B eMKOCTh BMeCcTUMOCThIO 10,0 11 ¢ umcToi
BOJIOM M OUMIIECHBI OT PACTUTENIBHBIX OCTAaTKOB M MeENKUX KamHel. Ilepemeniennas Boga cnura B
quCcTy0 ceTKy. [Ipomecc mpomomkeH 10 Tex Mop, MoKa BoJa B €MKOCTH HE cTaja Ipo3payHOM.
OunieHHble 00pa3ibl MaKpOOEHTHYECKHMX OpPraHU3MOB IEPEHECEHbl B Ta30Bble MEHIKH U
¢dukcuposansl B 4% pactBope popmaninHa. OCTaHKU KUBOTHBIX, IPOMBITBIE TIO MPOTOYHOI BOAOH
B Ja0OpaToOpHBIX YCIOBHUSX, OOCIEIOBaHbl TMOA OWHOKYISIpHBIM MuKpockoriom MBC-10
(JIpiTkapuHCKMii 3aBoj ONTHYECKOro cTekia, Poccust), ompezeneHbl BUABI JIMYUHOK MOKPEIOB,
NpHHAUIKAIMX K [V CTa/Mi pasBUTHS, K PACCUNTAHO KOJTHIECTBO dK3. Ha M [3, 4, 6].
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COop u uaeHTHUUKALMS JTUUYMHOK MOKPEIIOB NPU TUAPOOMOJOTUYECKUX HCCIIEIOBAHUAX
SBIISICTCSL CJIIOKHOM 3amadeit. [lo pesynapraram wuccienoBaHui JuurHKH (15 BUIOB), Bemymue
ampuOnoTnueckuii 00pa3 KHU3HHU, ObLIIM OOHAPYKEHBI B PA3IMYHBIX THUIIAX TEKYYHUX BOJOEMOB OT
[TpuapakcuHCKOM paBHUHBI 0 BEICOKOTOPHOTO Tosica pernona (Tabmmia).

. Tabmuma
BUIOBOU COCTAB JIMUNHOK MOKPEIIOB
N X PACIIPEJIEJIEHUE T10 BICOTHBIM ITOSICAM
Hassanue 6uoos Pasrunnoiii Cpeonecopnulii Topubiii

70071200 m 1200-1500 m 1500-2400 m

8eCHa
aemo
OCEeHb
8eCcHa
aemo
OCEeHb
8eCHa
aemo
OCEHb

[HoncemeiictBo Ceratopogoninae

1. Brachypogon vitiosus (Winnertz, 1852) - + + - + + - + -
2. Culicoides nubeculosus (Meigen, 1830) + + + + + + + + +
3. Culicoides longicollis Glukhova, 1970 + + + + + + - + +
4, Culicoides riethi Kieffer, 1914 + + + + + + + + -
5. Culicoides circumscriptus Kieffer, 1918 + + - + - - + — -
6. Culicoides stigma (Meigen, 1818) + - + + + + - + +
7. Culicoides pulicaris (Linnaeus, 1758) + + + + + + + + +
8. Culicoides musajevi Dzhafarov, 1961 + - + + - + — — -
9. Culicoides desertorum Gutsevich, 1959 + + + + + + — — -
10.  Culicoides kurensis Dzhafarov, 1960 + + + - - + - - =
11.  Culicoides fascipennis (Staeger, 1839) + + - + + + + + +
12. Leptoconops caucasicus Gutsevich, 1953 + + + + - + - + -
[ToncemeticTBo Palpomyiinae
13. Probezzia seminigra (Panzer, 1798) + - + + - - - - +
14.  Palpomyia rufipes (Meigen, 1818) + -+ + + - -+ 4
[MoncemeiictBo Dasyheleinae
15. Dasyhelea sp. + + - + + + + + +

Yucnennoctb ocoberr BuaoB poxa Culicoides (10 BuAOB) 4YacTUYHO YMEHBINACTCS OT
HU3MEHHOCTH K BBICOKOTOPHIO. HiDke mpuBeneHbl KpaTkue CBEICHUS O OWOTOIax, I1e JIMYWHKH
pACIpOCTPaHEHbl IO BBICOTHBIM MOSICAM, PA3IHYAIOUIAMCS TI0 YacTOT€ BCTPEYACMOCTH U
TUIOTHOCTH:

1. JTuuunku Culicoides nubeculosus (Meigen, 1830) BctpeuaroTcst o O6eperam pek, pydbes,
POJIHHKOB, 03¢p M MEIKHX MPYIOB PErHOHa B KommdecTBe 3—12 5k3./M2. IIIHPOKO pacmpoCTpaHeH B
BOJIaX PaBHUHHOW M CPETHETOPHOU 30H. JIETOM M OCEHBIO OH OTIMYAETCSI BBICOKOH TIOTHOCTHIO Ha
SIMHHMITY TUTONIA I OOUTAHUS BO BCeX 3 30HAX.

2. C. longicollis Glukhova, 1970. JInurHka BHEIIHE OTIMYAETCS OT BBIINICYKA3aHHOTO BHIA
HamuuueMm 4 OoJee KPYIHBIX CEHCHIUT Ha BepxHei ryoOe. [IIOTHOCTh JIMYMHOK OOOMX BHJIOB,
OOHapY)XCHHBIX B OJHUX U TEX ke Mpo0ax B BOJaX PaBHUHHOU 30HBI, KoJebatach B mpeaenax 2—21
oK3./M%. [IpencraBisitor co00l  MOCTOSHHBIA ~ OpraHu3M OWOTONOB, XapaKTEePHU3YIOLIUECs
pa3HoOOpa3ueM yCIIOBHI 3a BECh TEIUIbIH EPHOJT BO BCEX BHICOTHBIX MOsCAX.

3. C. riethi Kieffer, 1914. 'maBHBIM OTJAMYHMTENHEHBIM NMPU3HAKOM SIBISIETCS HAMYUE TTaphI
KPYITHBIX, OJIN3KO PACIOJIOKEHHBIX BOJOCKOB (CEHCHIUT) Ha BepxHed ryoe. OObIYeH B BOJAaX BCEX
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3 BBICOTHBIX IMOSICOB. DTO TUIIMYHBIN JOHHBIN OpraHu3M i BogoeMoB [IpruapakCHHCKON paBHUHBI.
Bricokoe pa3BuTHe TUUUHOK OTMEUEHO B BECEHHUE U OCEHHUE MECSIIBI.

4. C. stigma (Meigen, 1818). [To cBouM mpHU3HAaKaM OH OYCHb IOXOXK HA JIMYMHKY BHUJIA
C. circumscriptus Kieffer, 1918. Ilapa 06au3k0 pacloOJIOKCHHBIX BOJIOCKOB Ha BEpXHEH ryoOe
SIBJISIETCS. OCHOBHBIM MPU3HAKOM UJECHTU(PHUKAIUN TUUMHKU. BeTpedaercs: B TPaBsIHUCTHIX POAHUKAX
Y KaHaBax cajioB U jecoB. [IpenmnounTaer pa3zianuHbie OMOTOMNBI BOJOEMOB FOPHOIO MOfACA.

5. C. pulicaris (Linnaeus, 1758). TonoBHas Kamcyia CpaBHHUTEIBHO KpyIHas, TEMHO-
KOpHYHEBas, CIerka yuIMHeHHas. JIMUMHKN OOHApYyKEeHbI B TPaBSIHUCTHIX, HIUCTBIX MPUOPEKHBIX
4acTAX pPeK U POAHMKOB PAaBHUHHOM, CpPEIHErOpHONM M TOPHOW 30H, a TaKke 3a00JI0UEHHBIX
CYIJIMHHCTBIX y4yacTKaX. PaHHeBeCEHHHI BU[, B JIETHHE MECSIbl KOJIMYECTBO JIMUYMHOK PE3KO
YMEHBIIIAETCSl.

6. C. desertorum Gutsevich, 1959. IlepBblii M BTOPOH TPYAHBIE CETMEHTHI HIMPOKO
MCYEpUEHBl, HWHOIJA PACCESHHO MHUTMEHTHpPOBaHbL. [OJOBHAs Karcyna CBETJIO-)KEJITOrO IIBETa,
HIKHSST cTopoHa Oe300oposquaras. Bun xapakrepeH uis paBHUHHBIX BOJOEMOB. B ropHom mosice
JMYMHKA HEe 00HapyXeHa. PacripocTpaHneH MIMPOKO BO BIAKHBIX KaMBIIIaX.

7. C. fascipennis (Staeger, 1839). iMeeT cBeTI0-KeNTYIO TOJIOBHYIO Karcyny. Bee 3 cermenra
TpyAH TOJIOCAaTO MHUTMEHTHUPOBAHBL. ITO MIMPOKO PACHPOCTPAHEHHBIH BHA Ha TEPPUTOPHH
HaxuueBanu. B neTHuil 1 oceHHMI ce30HBI UX HEMHOTro. Ero Haxonuiau B BHICOKOTOPHBIX BOAAX B
aBrycre u cenrsaope. bonpie nuunnok (12 3K3./M2) 00Hapy>KEHO B paBHUHHBIX BOJaX.

8. Dasyhelea sp. 'mnornaruueckasi ToJ0BHas Karcylia ¢ oOpalleHHbIM BHU3 pTOM. CerMeHThI
TpyAIu W Tella MMEIOT KOPUYHEBBIE M OpaH)keBble mojochl. HemoaBwknas nuunmHka umeer C-
oOpaznyo ¢opmy. Berpewaercs mo Oeperam o3ep, MPYIOB, peK M POAHUKOB, a TaKXKe CpeIu
BOJIOPOCIIEH. DTO MUPOKO PacIpoOCTpaHEHHBIN BUA B perroHe. PeKo BCTpedaeTcst BECHON U JIETOM
B HU3MEHHBIX, IPEATOPHBIX U TOPHBIX MOSICAX.

V3MeHeHre MJIOTHOCTH JUYMHOK IO CE30HaM To/a 3aBUCENI0 OT XapakTrepa OHOTOIIOB,
OMOIKOJIOTHYECKUX OCOOCHHOCTEH BHAA, BBICOTHI MECTHOCTH, TEMIEpaTyphl BOJABI U BO3IyXa.
BbIcokasi UMCIIEHHOCTh JIMYMHOK, 3UMYIOIINX B TEKYYHX BOAOEMaxX MOWMEHHOW 30HBI, OTMEUEHA B
Mapre u ampernie. Haunnas ¢ mas (10-25°C) 4uCIIEHHOCTh JIMYMHOK HAYMHACT CHIDKATHCS 3a CUET
OTJIeTa MOJIOBO3PEIIbIX 0CO0EH U JOCTUraeT MMHUMAJIbHBIX 3HAUCHUH B JIeTHUE Mecsibl. HaunHas ¢
CEHTSOps YMCIIEHHOCTh JIMYMHOK, yBeIMuuBaeTca Ha miybune 0,5-5,0 cm BOmu3um OeperoBoit
TUHUA. XOTA OTHOCUTEIBHOE CHHXXKEHHE HaONIOMaeTcss B OKTAOpe, HOoAOpe W Jekaldpe darie
PETUCTPUPYIOTCS JIMYMHKH, OTHOCSIINECS K HU3IICH CTAaINH Pa3BUTHS, KOTOPBIE OyIyT 3UMOBATh B
ouotomnax [7, 8].

IIpu cpaBHEHMH KOJIMYECTBAa JMUYMHOK MOKPEIOB, PACHPOCTPAHEHHBIX B PABHUHHBIX H
TOPHBIX BOJIOEMaXx, JENaeTcs BBIBOJ O OoJjiee BBHICOKOW IUIOTHOCTH MX B PAaBHUHHBIX Bojax. B
OTIMYME OT PABHUHHBIX, y TOPHBIX BOJOEMOB HET PE3KUX DPA3IUYMN B CE30HHBIX HM3MEHEHHSX
YHUCICHHOCTH JMYMHOK. MeTeopooruueckue yciaoBUsl U MOKa3aTeau TeMIepaTypbl BOIbI CIEAyeT
paccMaTpuBaTh Kak OCHOBHbBIE JKOJOTMYECKHE (DAaKTOpbl, OrPAaHMYMBAIOLIME pa3BUTHE U
YHUCICHHOCTh JIMYMHOK B TOPHOH mosice. YuuThiBas TOT (PAaKT, YTO JIMUMHKA MOKPEILOB BEIYT
BOJHBIN 00pa3 >KM3HM M MMEIOT OOJbIIOe pazHOOOpashe MECT pa3MHOKEHUS — OYaroB, MOYKHO
OT/JaTh TIPEANOYTEHUE COOTBETCTBYIOIIUM METUIIMHCKHM W 300TEXHHYECKUM Mepam OOphOBI C
KPOBOCOCYILIMMH MMAro.
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IHOJIUTUKA SQHEPTETUYECKOI'O IIEPEXO/JIA 1 OXPAHA JIECOB
B PECIIYBJIMKE MAJIL U A3EPBAI‘/'II[3KAHE: AHAJIN3 ITIOTEHIIHUAJIOB
N AKTHUBOB JJIAA YCTOUYUBOI'O PA3SBUTUA

©Tozona A., ORCID: 0000-0001-7931-3082, baxunckuti 20cyoapcmeeHtblil YHUGepCumen,
2. baxy, Azepbaiioscan, togolaadamal987@gmail.com

Abstract. The energy transition is a challenge and an urgency for the world facing the scarcity
of fossil fuels and their impacts in the ecosystems by climate change. Through this study, we
wanted to assess the potential of new and renewable energies in the Republic of Mali and
Azerbaijan in view of their promotion for the preservation of forest areas, in a world facing the
challenges of global warming. The methodology was based on documentary collection and
documentary exploitation and analysis of cartographic data, tables and other figures. The study
revealed to us the high frequency of the potential of these so-called energies, especially solar in
Mali and hydraulic, wind and solar in Azerbaijan and the commitment of the authorities of these
States to promote the energy transition but also the dependence of these States on fossils such as: oil
and gas. The Republic of Azerbaijan exports fossil fuels and Mali depends on imports.
The transition to alternative energy resources will undeniably make it possible to reduce greenhouse
gas emissions at the global level and to preserve forest ecosystems in both countries.

Annomayus. C TOMOIIBIO 3TOTO MCCIENOBAaHUSA MBI XOTEIM OLEHUTH IMOTEHLUA] HOBBIX W
BO300HOBIISIEMBIX HCTOUHUKOB 3Hepruu B Pecnybnuke Manu n AzepOaiiikane Ha pUMepe JIECHBIX
MacCHBOB, COXPAHSIEMbIX B YCIOBHUSX INI00AJIBHOIO MOTEIUIEHUS B MUpe. MeTouKka OCHOBBIBAJIaCh
Ha JOKYMEHTaJIbHOM cOOpe M JOKYMEHTAJIbHOM HCIOJb30BAaHMM M aHalM3e KapTorpaduyecKux
JaHHBIX, TAOJIUI U APYTUX PUCYHKOB. MccienoBaHue Moka3ano HaM BBICOKYIO YacTOTY IMOTEHIMANa
3TUX 3HEPIruil, OCOOCHHO COJIHEYHOH B Manu W TUApPaBIMYECKOM, BETPOBOM M CONHEYHOH B
AzepbaiikaHe, NPUBEPKEHHOCTh BJIAcTed ATHX TOCYIApPCTB CONEUCTBUIO SHEPreTHUYECKOMY
[IEPEXONy, a TAK)KE 3aBUCHMOCTb 3TUX TOCYIApCTB II0 MCKOIAEMBIM JHEPIETUYECKUM pecypcaw,
TakUM Kak HeTh U ra3. AzepOaiijkaHckas PecryOnmuka 3KCIOPTHPYET HCKONAeMOe TOIUIMBO, a
Manu 3aBucut oOT wumnopra. llepexoq K anbTEpHATUBHBIM  JHEPrETUYECKUM pPECypCaM,
HECOMHEHHO, IO3BOJINT COKpPAaTUTh BHIOPOCHl MApHUKOBBIX Tra30B Ha IVI00AJIbHOM YPOBHE U
COXPaHMTB JIECHBIE SKOCHCTEMBI B 00EHUX CTpaHaX.

Keywords: renewable energy, forest protection, sustainable development, Mali, Azerbaijan.

Kniouesvie cnosa: Bo300HOBIsIEeMas SHEPrus, 3alluTa Jeca, yCTOWYMBOE pa3BuTue, Maiu,
AzepOaiikaH.
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In 2012, in the world, there were 19% of EnR, 78.4% of fossils and 2.6% of nuclear. Of the
19% of renewables, just under half was linked to "traditional biomass", i.e. the combustion of wood
or organic waste. “Modern” forms of renewables therefore represented around 10% of global final
energy consumption (not counting the energy consumption of the energy sector).

Renewable primary energies are natural primary energy sources whose consumption does not
limit their future use: They are replenished faster than they are used. These are permanent flows that
can be discontinuous for short periods (e.g. variable sunshine over a day) but their consumption will
not limit their future use. The permanent flows of primary energy come from four natural sources:
the sun, the atmosphere, the hydrosphere and the internal earth (lithosphere, mantle and core). The
biosphere, or non-fossil biomass, can be added, but it is only considered renewable if its
regeneration is greater than consumption over a fixed period [6].

Fossil fuels, including petroleum, natural gas, and coal, are the dominant energy source for
the region, accounting for 71% of energy supply [7].

According to UNEP, the large-scale penetration of renewable energy is a key intervention for
greening the economy considering its: climate change mitigation potential; fossil energy-saving
potential; ability to generate “green jobs” [3].

Since 2009, Azerbaijan has been a member of the International Renewable Energy
Agency (IRENA). The country had established the State Agency for Alternative and Renewable
Energy (SAARES). SAARES and the Ministry of Industry and Energy prepared the National
Strategy on the Use of Alternative and Renewable Energy Sources for the Period 2012-20, including
the Law on Renewable Energy Sources. In June 2012, SAARES was abolished, and in its place was
launched the State Company of the Republic of Azerbaijan on alternative and renewable energy
sources [4].

Currently, 94 percent of electricity is produced using natural gas, the remaining 6 percent is
produced at hydroelectric power stations and other power plants. At the same time, 55 percent of
electrical energy is produced at three thermal power plants using natural gas. If one of these three
power plants is under repair (or is shut down), there may be serious risks in the power supply. From
this point of view, the diversification of sources of production of electric energy is an important task
and its solution will minimize the risks of power supply.

The State Agency on Alternative and Renewable Energy Sources of the Republic of
Azerbaijan was established by the Decree of the President of Azerbaijan dated February 1, 2013, to
improve the management system in the field of alternative and renewable energy [4].

In Africa in general and Mali in particular, extreme economic poverty, conflicts, energy
poverty in terms of new and renewable resources and extreme dependence on forest resources by
populations who live mainly in rural areas, exploitation and development in forests mortgage any
possibility of regenerating these endangered resources [10]. More than 80% of the population lives
in rural areas. Urban and urban community depends on forest resources.

In March 2022, the government of Mali, explaining that "EDM (Energie Du Mali) has been
experiencing a financial imbalance for several years", approved in the Council of Ministers the
Development Plan for the electricity sub-sector over the period 2022- 2026 of the structure. A plan
which, he says, is based on a major investment program focused on the exploitation of renewable
energy deposits and the construction of electricity transmission and distribution lines in order to
limit dependence on fossil fuels (https://gptr.ru/ekz4).

According to the Minister of Energy, Mali has adopted a favorable framework for the
development of renewable energies (openness to private investment, State guarantees, exemption of
imported equipment) [9].
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Although the richness of Azerbaijan in non-renewable energy such as: Gas and oil and the
current energy poverty of Mali which import non-renewable energy and rich in natural resources
non exploited yet, both countries tend to orient through the new renewable energy to preserve,
protect the health of their biodiversity for sustainability.

Methods and materials
Documentary collection. At this stage, information has been collected via documents to learn
more about renewable energy potential and the mechanisms put in place for their promotion with
the aim of sustainable development in a world facing the challenge of climate change and the
scarcity of energy so-called fossil fuels. We used articles, expert reports, scientists for literature and
specific data on the energy policy of Mali and the Republic of Azerbaijan.
Data analysis. We used the maps, tables of other figures related to the consumption and
potential of renewable energies in the two states for analysis.

Results and discussions

The impact of fuelwood consumption on forest formations is enormous and as proof, the
supply of the Bamako District alone, which concentrates 12.46% of the total population in fuelwood
for the year 2016 required 1,095,070.33 steres, i.e. a clearcut of 21,901.40 ha of a plant formation
of the wooded savannah type. For the year 2017, from January to November, 1,103,121.66 cubic
meters of wood were needed, i.e. 22,062.43 ha of the same type of plant formation [1].

On average, it was necessary to deforest the equivalent of about 22,000 ha to meet the
fuelwood needs of the District of Bamako during the period 2016-2017. In a country exposed to
climate change and where the degradation of land and natural resources is a real problem, the
fuelwood resource cannot provide an adequate response to growing energy needs. The
implementation of the various projects and programs resulted in the main indicators of the energy
sector (situation in 2014) below (Table 1):

ENERGY SECTOR INDICATORS FOR MALI 2012-2016 (https://goo-gl.me/S5baf) TABLES
Variables 2012 2013 2014 2015 2016
Electricity access rate, % 31,7 32,4 34,9 35,7 38,2
Access rate to electricity in urban areas, % 64,1 66,8 70,7 79,5 88,6
Rate of access to electricity in rural areas,% 17,8 17,2 17,4 16,7 19,9
Average low voltage electricity tariff, EDM SA 100 105,2 105,6 105,4 104,2
scope (urban centers), excluding VAT (in CFA)
Average price of electricity in the areas of 245 < et < 300
AMADER operators (in CFA francs)
EDM electricity production (GWh) 1276 1420 1574 1594 1768
Rate of renewable energies excluding 7% 7% No
hydroelectricity in electricity production Available
Consumption of petroleum products per year (TOE) 911839 972928 1024000 1056 864 1373533
Butane gas consumption (in tonnes) 13279 12010 12228 12982 14530
Biomass consumption,% 78% du National energy balance 71,6 73,2
2014

Import of all Hydrocarbon consumption, % 17% balance sheet 2014 249 22,3
electricity consumption, % 5% balance sheet 2014 3,5 4,6

(1)
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The electricity sub-sector contributes 1.91% of the GDP. Mali imports all of its fossil fuel
needs. The petroleum sub-sector accounts for 26% of all 2010 imports and 22% in 2015, which
makes it very sensitive to price volatility. This is the reason we must focus on new and renewable
energies in accordance with the challenges [10].

Given the scale of this scourge, the dependence of rural and urban communities on forest
timber resources hypothesizes any effort to preserve forests, particularly that of Faya, which is very
close to Bamako.
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Figure 1. Potentiality of Solar energy in Mali (https://goo-gl.me/S5baf)

At level economic, the forests remain the main source of domestic energy through wood and
charcoal used by almost all households in Mali, most without access to alternative energy (gas and
electricity). The consumption of wood and charcoal is estimated at 459 kg per person per year [2].
This makes the exploitation of timber forest products the most important forest economic activity in
terms of volume and income. It has generated approximately 1 146 584 211 F.CFA of average
income per year from 2014 to 2017. In reality, these are only quantities under the control of the
forestry services, and therefore lower than the actual quantities, it being understood that the said
services lack the human and material resources to produce exhaustive statistics in this area.
Solutions have been identified towards an energy transition to preserve forest resources. The
concept of energy transition is defined as the transition from conventional energies to new and
renewable energies that are less polluting, efficient, economical and controllable from an energy
point of view. The energy transition will be of great contribution to the safeguarding of forest
resources in Mali. According to the TCN-AEDD-MEADD study, entitled “Energy transition in the
residential sector as a mitigation measure for greenhouse gas emissions in households” carried out
in December 2016, the application of actions within the framework of the transition energy, in

0
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particular the energy mix for cooking and heating, would among other things reduce by 40% the
annual consumption of wood energy, or 49 7315 kg [8].

Developing renewable energies and increasing access of rural and urban populations to
electricity at a lower cost is becoming a leitmotif in Mali. Several important actions are being
implemented to strengthen production capacities, network extension, and promotion of
electrification in rural areas and development of renewable energy sources. Private investors in the
fields of renewable energies have benefited from the tax exemption for solar equipment for several
years. Some banks instead promote access solar power project developers to equipment through the
terms of favorable payment, plus the banker Guarantee Fund which proves a real facilitation
instrument of investment by sector private. Unfortunately, in spite of this potential of solar energy,
the countries of the Sahel in general and Mali in particular do not take advantage of this mass of
energy.

In 2021 in the Azerbaijan 87,7 percent of energy products with total production volume of
75,5 million tons of oil equivalent made primary energy products, 8,7 percent — oil products, 3,6
percent — heat and electricity. 53,8 percent of all primary energy products made crude oil
(including gas condensate), 45,9 percent — natural gas, 0,3 percent — energy products produced on
renewable energy sources.

Azerbaijan is a country exporting crude oil, natural gas and oil products. In 2021 volume of
export in the country made 48,6 million tons of oil equivalent of which 59,5 percent — crude oil,
36,7 percent — natural gas, 3,5 percent — oil products, 0,3 percent — electricity.

In comparison with 2020 total energy supply increased for 5,8 % and made 17,6 million tons
of oil equivalent. 20,7 % of total energy supply made transformation processes, 5,2 percent —
losses, 5,3 percent — energy industries own use, 68,8 % - final consumption and etc. (Figure 1, 2).
44,6 % of final consumption for energy purposes was the share of households, 15,6% — industry
and construction, 25,8 % — transport, 14,0% — other branches of economy (https://gptr.ru/XORz).

T
w 18 Sahel 24 6 60%
15 20 5 50%
12 16 4 40%

9 12 3 30%

6 20%

3 1 10%
2000 2010 2019 Sénégal Mali  BurkinaMauritanie Niger — Tchad
B Petrolum Hydraulic B Coal
Solar PV I Bioenergy = \ind
Naturel gas =% of renewable (right axis)

Figure 2. Electricity production by energy source and share of renewable energies in the Sahel, and by
country in 2019 [5]
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Figure 3. Total energy supply in Azerbaijan, 2000-2019 (https://goo-gl.me/kmouc)
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Figure 4. Electricity generation by source in Azerbaijan, 2000-2019 (https://goo-gl.me/kmouc)

Based on the analysis of indicators of electricity and gas consumption by the population of the
administrative districts included in the object of study for 2015-2021, it can be said that with an
increase in the population by 5-6%, electricity consumption either increased or decreased slightly,
but gas consumption increased by 58 -81%, and in the Oguz region more than doubled (Table 2-4).

Table 2
DEMOGRAPHIC INDICATORS OF THE ADMINISTRATIVE DISTRICTS INCLUDED
IN THE OBJECT OF STUDY (https://area.gov.az/en/page/haqgimizda)
Indicators Goychay Agdash Gabala Oghuz

2015 2021 2015 2021 2015 2021 2015 2021

Population (thousand people)  117,1 123,0 106,7 112,6 103,0 109 43,1 45,2

Natural growth, people 1357 480 1217 495 1449 711 505 194

Table 3
ELECTRICITY CONSUMED BY THE POPULATION BY ADMINISTRATIVE-TERRITORIAL
UNITS OF THE COUNTRY (https://area.gov.az/en/page/haqqgimizda)

Administrative- 2015 2016 2017 2018 2019 2020 2021
territorial units
Azerbaijan 2750,7 3186,9 2826,5 3055,4 3316,9 3786,3 4005,0
Agdash 23,9 29,9 27,8 28,6 33,0 39,4 43,4
Goychay 31,9 37,8 35,5 36,7 44,5 50,6 53,9
Gabala 25,9 29,5 29,7 29,5 33,2 39,8 41,0
Oghuz 7,5 9,4 9,8 10,1 12,5 15,1 15,6

(1)
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Table 4
CONSUMPTION OF NATURAL GAS BY THE POPULATION BY ADMINISTRATIVE-TERRITORIAL
UNITS OF THE COUNTRY (https://area.gov.az/en/page/haqgimizda)

Administrative- 2015 2016 2017 2018 2019 2020 2021
territorial units
Azerbaijan 7937,9 8071,5 7134,6 6699,3 6418,0 7118,0 6960,3
Agdash 65,7 67,5 62,2 59,9 58,3 60,5 59,9
Goychay 69,4 70,3 65,4 69,4 65,1 69,2 68,3
Gabala 59,6 64,8 61,8 62,6 59,2 64,7 63,2
Oghuz 21,1 21,1 18,8 14,4 14,5 16,2 15,3

Since 2004, the government of Azerbaijan has begun to pay more attention to the
development of renewable energy. This is also confirmed by the entry of Azerbaijan into the
International Renewable Energy Agency (IRENA) in June 2009, the creation of the State Agency
for Alternative and Renewable Energy Sources (SAARES) in July 2009, and the adoption of the
State Program on the Use of Alternative and Renewable Energy Sources for 2004-2013 years.
Subsequently, the SAARES developed a National Strategy on the use of renewable energy sources
for 2012-2020 and a “Law on Renewable Energy Sources” (2012) was prepared
(https://qptr.ru/Urwv).

Azerbaijan's renewable energy potential, which are economically viable and technically
feasible, is estimated at 27,000 MW, including 3,000 MW of wind energy, 23,000 MW of solar
energy, 380 MW of bioenergy potential and 520 MW of mountain river potential. Estimates put the
renewable energy potential of Azerbaijan at 37,000 MW — around ten thousand of which was
unveiled after the liberation of the country’s territories from Armenian occupation in 2020
(https://gptr.ru/rkpH).

The share of renewable energy sources (RES) in Azerbaijan’s total energy supply (TES) has
been stable — but low — since the 1990s. The portion of RES in electricity generation was higher
during 2008-2019, ranging from 7% to 18% of total generation. Hydropower accounted for 59% of
total renewable energy supply in 2019, with the remainder coming mainly from municipal waste
and bioenergy (Figure 5).
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Figure 5. Renewable energy production in Azerbaijan’s TES, 2000-2019 (https://goo-
gl.me/kmouc)

According to the Ministry of Energy, Azerbaijan’s technical solar power potential is around 23
000 MW. The country has 2 400 to 3 200 hours of sunshine per year and its annual solar intensity is
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estimated at 1 500 kilowatt hours per square meter (kWh/m?) to 2 000 kWh/m?; both values are
high compared with other countries. The best resources are in the central river valleys and in the
north and northwest of the country. With growth in agriculture, forestry, industry and services
creating opportunities for heat and electricity generation from biomass and waste, the MoE
estimates technical potential of 380 MW. We believe that in settlements located in the territory of
the Ajinohur arid forests, solar energy and bioenergy can be used to heat houses and generate
electricity (https://gptr.ru/rkpH).

Conclusion

In Mali, the energy sector is still dominated by biomass. In a country exposed to climate
change and where the degradation of land and natural resources is a real problem, firewood
resources cannot provide an adequate response to growing energy needs. The energy transition is
very necessary given it’s very sunny and hot with good hydraulic potentialities, this transition will
be profitable for the biodiversity and the communities.

The Government's policies on energy and actions in favor of investments will be very weak in
terms of the promotion and popularization of new and renewable energies, the only guarantee of
responding to the present concerns of the fight against change in preserving Mali's forest resources.
The creation of socio-professional schools and training, non-taxation on the import of equipment for
new technologies of new energies, rural electrification, the promotion of modern ecological cooking
methods, the creation of income-generating activities for rural populations in addition to
agroforestry and participatory management are among other means and tools to preserve Malian
biodiversity. In spite of the abundance of fossil fuels, the Republic of Azerbaijan has already project
to involve the transition energy for the sustainability. Many frameworks and actions have been
adopted in this way.
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STUDY OF THE CHEMICAL COMPOSITION OF SOIL
IN THE NATURAL-TECHNOGENIC TERRITORY AIDARKEN

©Imatali kyzy K., ORCID: 0000-0002-7968-3902, SPIN-code: 1460-6725, Ph.D.,
Osh State University, Osh, Kyrgyzstan, kimatalikyzy@oshsu.kg
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Annomayus. B cTarbe mpencTaBiIeHbl PE3YNIbTaThl aHAJIM3a COAEPIKAHUSI MUKPOIJIEMEHTOB B
IoyBax OMOreoxuMuyeckon teppuropun AngapkeH. IIpoObl mouBbl Uil aHalIM3a OTOMPATIUCH OT
BEPXHEro cjios nmouBeHHoOro nokposa (0—20 cm) B 3 Toukax paiioHa uccienoBaHUsA. XHMHUYECKHE
aHaJIU3bl Ha 3JEMEHThl IIOAOPOAMs (BaJOBOE colepxaHue a3oTa, gocdopa M kamus, rymyc,
€MKOCTh IIOIVIOLIEHMSI, COJAEpKaHHE KapOoHatoB, PH) M aHanmM3 Ha MeXaHWYECKUH COCTaB
BBHIOJIHEHBI B Jlabopatopun PecmyOnukaHckol ToOYBEHHO-arpoxuMudeckoil cranmmu [TIN
«Ksipreirunpozem» npu MCXuM KP. IlouBbl HccnenyeMblX Y4acTKOB OTHOCSTCS K THIIAM:
CEpO3€MBbI TypaHCKHE TEMHBIE U TOPHbIE KOPUYHEBBIE cyXocTenHble. CypbpMa, Kak COIYyTCTBYIOIIUI
3JIEMEHT PTYTH BO BCEX Yy4acTKax MOYBEHHOro mnokposa Bbime [IJIK. Bbpicokne KOHUEHTpauuu
OTZENBHBIX TsDKENBbIX MeTasuioB (Pb, Cu, Zn) ycraHoBJICHBI B pailoHE XBOCTOXPAaHHIIHIIIA.

Abstract. The article presents the results of an analysis of the content of microelements in
the soils of the biogeochemical territory of Aidarken. Soil samples for analysis were taken from
the top layer of soil cover (0-20 cm) at 3 points in the study area. Chemical analyzes for fertility
elements (gross content of nitrogen, phosphorus and potassium, humus, absorption capacity,
carbonate content, pH) and analysis for mechanical composition were carried out in the laboratory
of the Republican Soil-Agrochemical Station of the Kyrgyzgiprozem State Research Institute under
the Ministry of Agriculture and Mineral Resources of the Kyrgyz Republic. The soils of the studied
areas belong to the following types: dark Turanian gray soils and mountain brown dry-steppe soils.
Antimony, as an accompanying element of mercury, is above the maximum permissible
concentration in all areas of the soil cover. High concentrations of individual heavy metals (Pb, Cu,
Zn) were found in the tailings area.

Knrouesvie cnosa: TXKEIbIE MCTAJUIbI, ITOYBA, MIPCACIIBHO-AOIIYCTUMAA KOHIICHTPAIHA, KJIapK.

Keywords: heavy metals, soil, maximum permissible concentration, clarke.

I/Iccne;[yeMa;I TCPpUTOpPHUA  ABIACTCA OMOreOXMMHUYECKOI HpOBPIHI.IPICﬁ. OCHOBHBIMH
HCTOYHHUKAMU 3arpA3HCHUA )IaHHOfI TEPPUTOPHU ABJIAOTCA MeTaJ'IJ'IprI/I‘—IeCKI/If/'I 3aBOJd U OTXOBI.

I/I3yquI/Ie XUMHUYCCKOTO COCTaBa IIOYBBI ABIACTCA OAHUM H3 IMPHOPHUTCTHBIX HaHpaBJ'IeHI/Iﬁ B
HCCIIEIOBAHUU OKpYKarolen cpenpl. [TouBa — 3T0 BecbMa crienipuuecKkuii KOMIOHEHT buocdepsl,
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BBICTYIAaeT Kak MPUPOAHBINA Oydep, KOHTPOIUPYIOUIMII NEPEHOC XHUMHUYECKHX D3JIEMEHTOB B
armoctepy, ruapochepy M KHMBOE CYHIECTBO. 3HAHHE MPHUPOIHBIX KOHLEHTPALMNA TSHKEIBIX
METAJJIOB B II0YBAaX JAET BO3MOXKHOCTb CYAUTb O COCTOSHUU YHUCTOTHI WJIM 3arpsi3HEHHOCTH U
NPUHUMATh COOTBETCTBYIOILIE MEPBI, HA COXPaHEHUE MOYBEHHOTO 1uiogopoaus [1-3].

Mamepuanvt u Memoowl uccie008arHUs.

HccnenoBanusi mpoBeeHbl B 3 y4acTKax OMOreoXUMHUYecKor mpoBuHIMU AinapkeH. OT16op
npo0 TMOYB MPOBOAWIM B COOTBETCTBUHM CO CTaHAApTaMU M3 TOPU30HTOB A ¢ miryounsl 0-20 cwm,
YUUTBHIBAasl PACCTOSHUS OT 3arpsi3sHeHHOro ydactka. C momoimnpio GPS ycTaHOBMIM BBICOTHI Haj
ypoBHEM MoOps U KoopauHarbl. [IpoObl TOYB [MOBOMMIIM O BO3IYIIHO-CYXOTO COCTOSHHUSI.
[ToaroroBka mpoO MOYBEI HA aHATIN3 MPOBEACHA B JIAOOPATOPHH XUMHUH. XUMHUYECKUE aHAIM3BI Ha
SNIEMEHTHI IUIOAOpPOAMs (BajoBOE coaep)kaHue aszora, Qochopa M Kamus, TymMyc, EMKOCTh
MOTJIOIIEHUS, coiepkaHue kKapOoHaroB, pH) u aHanu3 Ha MeXaHUYECKUI COCTaB BBIMOJIHEHBI B
naboparopun PecnyOnukaHckoil mouBeHHO-arpoxumudeckoir cranuuu ['TIM «Kbeipreirumnpo3em»
npu MCX u M KP.

Pesynomamot u obcyscoenue

Jia FOxuoro KeIprei3ctaHa 30HQJIBHBIMH TOYBEHHBIMU —TUIAMHU SIBJISIIOTCS TYypaHCKHUE
Cepo3eMbl, TOPHBIE KOPUYHEBBIE IMOYBBI, TOPHO-JIECHBIE, TEMHO-OypbI€ MOYBBI OPEXOBBIX JIECOB.
Cepozemsl FOxuHOro KbIprei3crana coaepikar MEHBIIE TyMyca U ¢l1abo 00eCreueHbl IIeMEHTaMU
[UTaHUs pacTeHui [4].

TeMHbIe cepo3eMbl cofiepkaT B BepxHeM ropusonte 2-4,5% rymyca u a3ota no qanasiM A. H.
Pozanosa 0,39% B Bepxuem ropuzonte (0-10 cm) u 0,19% — na myobune 22-27 cm. OTHOIICHUE
yriepona K a3oTy B OJTUX TOpU3OHTAaX KojeOnercs B mpeaenax 6,1-7,6. HesnauurenbHoe
conepxanue CO; (2-4%) B BepxHeM u MakcumanbHoe (10-11%) — B KapOOHATHO-UILTIOBHATIBHOM
ropusoHTe Ha ryouHe 60-100 cM. Y TeMHBIX cepo3eMOB B CBSI3U C IOBBIIIEHHON T'YMYCHOCTBIO
eMKOCTb moriomieHus yBenunuusaercs 10 10-18 m-sxs Ha 100 1 noussi [5, 6].

CepozeMbl TEMHBIE HMEIOT IeNouHy0 peakiuio (pH= 8,3-8,7) mouBeHHOI cpezpl O BCEMY
npo¢uio. B ropHbIX KOpHUHEBBIX MOYBAX COJEpKAHUE I'yMyca B BepxHeM ciioe oT 4,5% 1o 6%, a
cozepkanue kapoonaroB noxomut 1o 0,5-1,5%. C miyOuHOW mNOYBBI yMEHBIIEHHEM TIyMmyca,
yBenuuuBaeTcsi kapooHaTHocTh 10 10-15%. Peaxnus mouBeHHOW cpeabl KojiebneTcs B Mpeaenax
mienounoro uHtepBaia (pH = 8,3-8,7). ComepkaHue a3oTa B HHX COCTaBIsIET B TYMYCOBOM
ropusonTe 0,3-0,4%. BamoBoe conepskanue K,O cocrasnser 2,3-2,5%, P,0s — 0,16-0,28% [5-7].

Ha wuccnenyemoii TeppuTOpHM OIpeNeNeHbl THUIBI MOYB: CEPO3EMbl TYpPAaHCKHE TEMHbIE W
TOpHBbIE KOPHYHEBBIE CyXOCTenmHbIe. [[0 HATMM HCCIIeIOBaHUSAM CONEpKAaHUE TyMyca BapbUPYET B
npenene 1,46-4,58%, uuskas koHientpanus B Touke Nel (1,46%) (Tabmuma 1).

Tabmuua 1
[TOUBEHHO-ATPOXUMUYECKUE ITOKA3ATEJIU [IOYB PTYTHOM TEPPUTOPUU Aﬁ}IAPKEH

Mecmo ombopa npod

=} X 2 3 Ne) QQ Qo I3
> © RN N S xS

T s £ 831 fT tisiis

S ES S <3 S =° s ©
°© & 4ETTE s§ Fd

TeppuTopust XBOCTOXPaHHJIHINA 8,45 10,1 1,46 9,6 0,070 0,123 0,66
Teppuropust METALTYprHUECKOr0 3aB0OIa 8,10 12,3 4,58 16,4 0,120 0,120 0,90
Teppuropust rpaHuibl ARJapKeH 8,10 5,28 3,48 15,2 0,111 0,153 1,74
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Conepxanue o0miero azora — TOHIKEHHOe, BapeupyeT B mpenene — 0,070-0,125%.
Conepsxanue BasioBoro ¢ocpopa — 0,120-0,170%, uro Bo Bcex ciayyasx MEHbLIE XapaKTEPHBIM
3HaYeHUsIM NouyB. BajoBoe conepikaHue Kajlvsg O4eHb HU3KOE B cepo3emax (touku Ne 1, 2, 3) —
0,66-0,90%.

[TouBsr kapOGonarael — 5,28-12,3%; ocoOeHHO B pailoHE XBOCTOXPAaHWIWIIA U
MeTaJUTyprudeckoro komounara [6, 7].

Pesynbrarhl ceKTpagbHOTO aHanu3a noyseHHoro nokposa (0-20 cm) npusenensl B Tabmuie
2. [Ipoananu3upoBaHo 15 MUKPOIIIEMEHTOB.

Tabnuna 2
PE3VYJIbTATbI CHEKTPAJI\'I)HOFO AHAJH/BA\;’
ITOYBEHHOI'O [TIOKPOBA TEXHOI'EHHOU TEPPUTOPUIM AMJAPKEH (mr/kr)

N Mn Ni Co Ti \ Cr Zr Cu Pb Sh Zn Sn Y Sr Ba

1 200 30 5 3000 50 40 40 70 200 4000 120 7 15 300 400
2 900 20 - 4000 40 70 90 50 40 500 50 3 15 300 400
3 900 70 20 4000 40 70 120 40 12 120 - 2 40 400 400
~
§ 1000 58 18 4500 90 83 170 47 16 0,5 83 25 29 340 650

[To pe3ynbraTam BHIIHO, HA TEPPUTOPUHN XBOCToXpaHuiuia (yaactok Nel) mapranma B 5 pa3
MEHBIIIe KJapKa 3eMHOH KOpbl, a Ha OCTAJbHBIX y4yacTKaXx Ha ypoBHe kiapka. KoOambra Ha
TEPPUTOPUU METALTYPrUYECKOT0 3aBoja (y4acTok Ne2) — He 0oOHapykeHo. TuTaH He MpEeBBIIACT
kjapk. Banagus u xpoma BO BceX TOUKax MeHbIe kiapka. Meau B Toukax Nel u Ne2 B 1,5-2 paza
Bbiue ITJIK. CBunna B Touke Nel (xBocroxpanunuiie) B 6 pa3 Oosnbiie ITJIK. Camblil BbICOKHI
nokaszareinb cypbMbl B Touke Nel (4000 mr/kr), uto cocraBiseT 888 pa3 6onbiie [1IK, B ocTanbHbIX
toukax (120 mo 500 mr/kr) ot 26 no 111 pa3 Beime I[TAK (ITAK=4,5 mr/kr). [lunka B Touke Nel B
2,4 paza Oousbiie knapka. bepummit B mpenenax kiapka. Ctponuust B 1,7 pa3 Oonbiie Ha
TEPPUTOPUU TPaHULIbl Ali1apKeH.

Takum oOpa3om, BO BCEX TOYKAX MAaKCUMAJbHYIO KOHILIEHTPALMI0 B BEPXHEM CJIO€
MIOYBEHHOTO MOKPOBAa UMEET CypbMa, MOCKOJIbKY B JaHHOW PTYTHOW NMPOBUHILIMM CypbMa SIBIISETCS
OCHOBHBIM COITYTCTBYIOLIUM 3JIEMEHTOM, IO3TOMY T'€OXMMHUKHU Ha3bIBAIOT JAHHYIO MPOBUHIIUIO
PTYTHO-CYPBMSHOM.

Bui16o0
Takum 00pa3oM, MOXKHO Tpearnoiararb, YT0 OCHOBHBIM MCTOYHHMKOM 3arpsi3HEHUS B JTaHHOU
MIPOBUHLIUU SIBJISIETCSI TOPHOPYAHBIM KOMOHMHAT, OHO MPOMCXOAWT NpU MepepaboTKe pyabl U
TEXHOJIOTHYECKOM Tpouecce. [louBbl HCCIEqyeMBIX  TOYEK OTHOCATCSA K THUIIAM: CEPO3EMBI
TYpaHCKHE TEMHBIE U TOpHBbIE KOpUUYHEBBIE CyXOcTenHble. CyppMa, KaK CONYTCTBYIOIIMM 3JIE€MEHT
PTYTH BO BCEX TOYKAaX MOYBEHHOro mokposa Beie [I/IK. BbicOkue KOHIIEHTpauuu OTIAEIbHBIX
Tsokenbix MetaiuioB (Pb, Cu, Zn) ycranoBiieHs! B paifoHe XBOCTOXpaHHIIHIIIA.
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Annomayusa. PaccMOTpeHBI TEKyIIMe MPOOJIEMBI NPU MOCAIKE PAccaj] LBETOYHBIX KYJIBTYP
TEIUIMYHOTO XO3sicTBa ciyx0 ropoma Om. Kak moka3piBaeT NpakTHKa, 3eJICHbIE HACAKIACHUS
UIPAlOT OIPOMHYIO pOJIb B OYUCTKE BO3[yXa ropoza. BeIpacTUTh 340pOBYyI0, KPENKYHO paccany
LBETOUHBIX KYJIBTYp HEOOXOIMMO, HO M 3aJaya HENpocCTasi, Belb U3BECTHO, YTO CESHIbI JOBOJIHHO
94acTO CTPAAar0T OT WH(EKIHMOHHBIX U HeMH(EKINOHHBIX 3a0oneBanuii. [loaTomy, cBOeBpeMeHHas
npopMIaKTUKA ¥ 3aIIUTHBIE MEPHl IIOMOTYT NPEAOTBPATHTh MOPAKEHHE PACTEHHH WM CHU3UTH
yiep6, eciau 0ojie3Hb yXe NMposBUIAach. ABTOpaMH INPOBEICHbI JJaOOpaTOPHbIE HUCCIECAOBAaHUM U
MPEIOKEHBI METOIBI OOPHOBI C BPEIUTEISIMH.

Abstract. The article deals with the current problems in planting seedlings of flower crops of
the greenhouse economy of the services of the city of Osh. As practice shows, green spaces play
a huge role in cleaning the city's air. Based on this, it is necessary to grow healthy, strong seedlings
of flower crops, but the task is not easy, because it is known that seedlings often suffer from
infectious and non-communicable diseases. Therefore, timely prevention and protective measures
will help prevent plant damage or reduce damage if the disease has already manifested itself.
The authors conducted laboratory studies and proposed methods of pest control.

Knrouesvle cnosa: roponckas cpena, UCCIEI0BaHUs, BPEAUTEIIN PACTEHUMN.
Keywords: urban environment, research, plant pests.

B mnocnenHue roasl pocT YUCIEHHOCTH HacelleHWs B KPYHMHBIX ropoaax Ksipreizcrana
3HAUUTENIbHO YBEJIMYMBACT HArpy3Ky Ha OHOpa3HOOOpa3ve M BIMAET HA COCTOSHHUE 3KOJIOTHH.
HeraruBHble MOCNEACTBUS aHTPOIOTEHHBIX (PAKTOPOB MPUBOJAUT K YXYAILICHUIO 3KOJIOTHYECKON
O0OCTaHOBKM B Topojckoil cpene. OTCYTCTBHE B TOpoJax MycOopolepepadaThIBAIOIIMX 3aBOJIOB
MPUBOAUT K TOCTOSIHHOMY C’)KUTaHHMIO JOMAITHUX OTXOJ0OB U TOKCMYECKHX MPOIYKTOB B MECTaX UX
XpaHEHUs U KOJIMYECTBO BHIOPOCOB BPEIHBIX BEUIECTB OT COKUTAHUSI MyCOpPa, UCIIOJIB30BaHUS YIS B
YaCTHOM CEKTOpPE M BBIXJIOMHBIE Ta3bl CTapbhlX aBTOMOOWJIEH C Ka)XIbIM TOJOM YBEIMYUBAETCS B
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okpyxartoreit cpene [1]. CortacHO cTaTUCTUYECKUAM JaHHBIM, B TIOCIIEAHUE TOIBI Macca BHIOPOCOB
BpPEIHBIX BEIIECTB B PacyeTe Ha OJHOTO YelIoBeKa cocTapiisieT B bumkexke — 23,2 kr, B 001acTsIX:
Uyiickoit — 16,9 xr, Omckoit — 6,5 kr, Uccbik-Kynbckoit — 4,9 xr, Hapbiackoit — 4,4 xr u
Jxanan-Abanckoir — 2,9 kr [2].

3eneHble HACAXKJIEHUS UTPAIOT OFPOMHYIO POJIb B OYHUCTKE BO3ayxa ropona. Jlepeso cpenneit
BEJIMYMHBI 32 24 yaca BOCCTaHABJIMBAET CTOJBKO KHUCJIOPOAA, CKOJIBKO HEOOXOIUMO JIs JIbIXaHUs
TPEX YEJIOBEK. 32 OJMH TEIUIbI COJIHEUHBIN JIeHb T'€KTap Jieca Momiomaer u3 Bozayxa 220-280 kr
ymiekucioro rasa u Boiaenser 180-200 kr kucnopona. OuH ra XBONHBIX 1€PEBLEB 33I€PKUBAET 3
rox 10 40 T meutk, a JgucTBeHHBIX — OKoyo 100 T [3]. O3eneHenue ropoga SBISETCS CaMbIM
3¢ dEeKTUBHBIM CPEACTBOM IO 00phOe 3arpsi3HEHUs BO3yXa U OKPYKAIOIIEH Cpellbl U 10 CHIKEHUIO
JCUCTBYS BPEIHBIX BBIOPOCOB B arMOc(hepy U Ha H3MEHEHHE KIIMMaTa TOPOICKON CpeIbl.

B nensx ynmyumienust skojgoruueckoit oocraHoBk B Keipreizcrane npuHsaTh «HannonanbHas
crparerust pazsutus Keipreickoit Pecnyomuku Ha 2018-2040 rogei» (Vkas [Ipesuaenta KP Ne221
ot 31.10.2018 r.), «HanmnonansHas nporpamma pa3putus Keipreizckoit Pecniyomuku mo 2026 romay»
(Vkas3 [Ipesunenta KP Ne435 ot 12.10.2021 1) u np.

Jns peanuzanMyd  3TUX TOCYJAPCTBEHHBIX MPOTPAaMM MECTHBIE OpTraHbl  yIPaBICHUS
MPUHUMAIOT MEPBI MO YIYYIIEHUIO KOJIOTHMYecKoi 00cTaHOBKU B perrnoHax. K mpumepy, B ropoae
Om opranel TOCyIapCTBEHHOW aJIMUHUCTpAllUM CHUJIaMH KOMOWHATa 1Mmo OIaroycTpoilcTBy u
3€JICHOMY XO3SHCTBY, Y4€OHBIX 3aBEJICHUHN M PA3IMYHBIX OPraHU3AIMN CAXKAIOT CAKEHIIBI IEPEBHEB
(MOxeBeNnbHUK, Oenast Oepe3a u T.11.) ¥ BeThl. HO Ha HEKOTOPBIX y4acTKax BOZHUKAIOT MPOOIEMBI,
CBSI3aHHBIE C BpeAUTeIsIMH QIopbl — (PUTOMATOTCHAMH.

N3ydeHrne maroloruyeckoro mporecca, MPUYUH BO3HUKHOBEHHsI OOJie3HEH B PaCTEHMSIX,
dopMm pacmpocTpaHeHHs 3a00J€BaHMH M €ro BIHMAHUE HA OKPYKAIOUIYI0 Cpeay SBISETCS
AKTyaJIbHOM 3a/1a4ei.

Mamepuanvi u memoowl uccnedosanus

[IpoBenensl pabOTHI MO MATOJIOIM3UPOBAHHOCTH pacTeHuil — lleno3uu, BbIpalMBacMbIX B
TEIUIMIIaX KOMOMHATa 1o OJIaroyCTpOMCTBY U 3€JIEHOMY X03UCTBY MpU Mapuu ropoaa Omi, a Takxke
pacTeHuil mocakeHHBbIX Ha Tepputopuu ropoxa: no ymuue A. Illakuposa (Ne 108) — I[Handeit
onectsmuid, yn. bl. MonyeBa (Ne50) — bapxariiet u o ynune A. Macanuesa (Ne37) — IleTyHbs.

C XX Beka 0one3HU pacTeHHM OBLIM HCCIEI0BaHbl C MOMOINBIO CTAaHJAPTHBIX METOOB.
BrIsiBiIeHBI IPUYUHBI TOSIBIIEHUSI TPUOKOB U OaKTEepHil.

B xonme wuccnenoBaHus HCHONB30BAJIOCH HeoOxoaumoe oOopyrnoBaHue: IeHTpudyra-k240
Ne3196, tepmoctar Ne4020075, OUHOKYISpHBIH W cTepeockonuyeckuit mukpockonsl MBC-1,
MeTaJNInYeCKUe MUHIIETHI, IperapaTuBHbIE UIVIbI, CKaJbIIeNb, Yamka [lerpu, konba, mpenMeTHoe U
3aKpBIBAIOLIEE CTEKIIO, TPEAMETHI IS JIUThs PAa3JIMUYHbBIX Pa3MEPOB, MUIETKA U AJIEKTPOHHBIE BECHI.

B Hauane, g ucciieoBaHNs BU3YaJIbHBIMM U KJIACCUUECKMMM METOJAMH MBI OIPEEIIHIN
MHUKPOOPIaHU3M U3 MOPAXKEHHOTO PACTEHMSI, €r0 JIUCTHEB, CTEOIEH U KOPHI.

JIisi MUKpOOHMOJOTHYECKHX paboT HCMonb3oBaics MscornentonHbiii arap (5 T pepton
(bepMeHTaTUBHOTO, 5 T 0aKTEPHOJIOTHYECKOro arapa u noiyhadpukar u3 roBsiauHbI B hopMe KyOuka
u 400 M auCTHIUTMPOBAaHHOM Bojibl). [locie onpenensiercss cpena pH rorosoro pactBopa — 7,1-7
U B aBTOKJIaBE NMPOU3BOIUTCS (UIBTPALUS U CTEPUIM3ALNA. DTO CO3JAeT YCIOBUS Ui PA3BUTHS U
pocra rpu0oB.

3areM HIeT ONpeeHue MUKPOOPTaHU3MOB Yepe3 OMHOKYIISIPHBIA MUKpocKot [3].

W3ydyeHneM 3THUX MpOLECCOB 3aHUMAIOTCS y4Y€Hble, acnupaHThl M paboTHukM Haydno-
HCCIIEIOBATEIbCKOTO ~ MHCTUTYTa  MEJUKO-Ouonormueckux mpodnem  FOxkHOro oraeneHus
HammonaneHoit Akanemun Hayk Keipreickoit PecnyOnuku, Omickoit nabopatopueil KapaHTHHA
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pacrenuii FOxxHoro otnenenus [lemaprameHTa KapaHTHMHA pacTeHU MHMHUCTEPCTBA CEIbCKOTO
XO035IMCTBA, MUIIEBOW MPOMBIIIICHHOCTH U Mesmoparuu Keipreizckoit PecniyOnmku n komOuHaTa mo
071aroyCTpOICTBY U 3€JIGHOMY XO3SHUCTBY IPH MIpuU ropoaa Oml.

Pezynomamut u oocyscoenus

B xone uccnenoBaHusi NpUYMH BO3ZHUKHOBEHUS BPEAUTENCH M3ydalOTCsS COCTOSTHUE SKOJIOTUU
(GUTONATOTeHOB PACTCHUH, BBIPALIMBAEMBIX B TEIUIMIAX KOMOHMHATa IO OJIarOyCTPOHCTBY H
3€JICHOMY XO35IMCTBY, & TAK)KE YCIIOBHSI BBIPALIMBAHUS OTUX PACTEHUI B TOPOJICKOU Cpeie.

B naboparopHbIX YCIOBHSX paccMaTpUBarOTCsl OOBEKThI M BO3OyauTenw OOJe3HEi:
JICKOpaTUBHbIE M TMHUTOMHUKOBBIE PACTEHUS, SHTOMOJOTHYECKHE, BUPYCHbIE M HH(EKIHNOHHBIE
00J1e3HHU, MaTOreHHbIE OAKTEPUH, pa3InyHbIe TPUOBI, a0HOoTHYECKHE (PAKTOPHI.

Bce paccmarpuBaembie pactenus (1I€J03usi MeETebuaras, CalbBusi OnecTsiias, OapXxarTiibl,
NEeTyHUs) ObUTH MCCIICOBAHBI HA COlEpKaHUE (DUTOATAIOTHH.

BrisiBiieHbl pa3nuyHble BUABI MMaTOTEHOB BBI3BIBAIOIIME 3a00J€BaHUS TEIUIMYHBIX PACTCHUU.
Pactenue meno3usi merenpuaras, CalbBHs OliecTsiasi, Oapxaripsl ObUIO MOpakeHa TPUOKOBBIM U
OakTepUOIOrnIeCcKuM 3aboseBanuem [1].

[Ipn wpentuduxanmuu (GUTONATOTEHHOTO MHUKPOOPraHU3Ma BBISBICHBI TaKHE BHUIBI, Kak
Aspergillus niger Tiegh., 1867, Penicillium Link, 1809, Pythium delawarii sporangia (Pythium
spp.) u Staphylococcus epidermidis (Winslow et Winslow, 1908) Evans, 1916, Erwinia amylovora
(Burrill, 1882) Winslow et al., 1920, Staphylococcus caprae Devriese et al., 1983, Streptococcus
constellatus (Prévot, 1924) Holdeman et Moore, 1974, Agrobacterium radiobacter Beijerinck &
van Delden, 1902) Conn, 1942, Pseudomonas syringae van Hall, 1902.

PacTeHr# SHTOMOJIOTMYECKH B OCHOBHOM MOpPaKEHbI TAKMMHU Mapa3utamu, kak Aphis gossypii
Glover, 1877, Trialeurodes vaporariorum Westwood, 1856, Tetranychus urticae C. L. Koch, 1836
(Tabmuma) [1].

A TpH HCCIEIOBaHUU TETYHbH IIOKA3al0, YTO XJIOPO3 SBJISETCS ee HEeHH(EKIHOHHBIM
3aboneBanueM [1]. [TosTomy, cormacHo UCCIIEAOBAaHUSIM YUEHBIX JJIsi OOPBOBI C ITUMHU BPEIUTEISIMU
PEKOMEHIYeTCSl TIPUHSATHE TaKUX Mep, Kak BBIOOp MOYB 0OJIaJarolIve XOpOoIlel al’panue u
BOJIONTPOHUIIAEMOCTHI0, HO UMEIOLINE HU3KYIO BIarO€MKOCTb, M IIPOBETPUBAEMbIE MECTa Ui Ipsl.
Obs3arenbHOE 0OpabaThiBaHUE MOYBHI M €€ KOMIIOHEHTOB BamamoM B pasBeneHuu 1:5 10 (1000-
1500 n/ra), 6azamumom (500-600 kr/ra), metunopomugom (700-800 n/ra) wim dhopmanunom 2%
(15002000 n/ra). Pekomenayercst obe3zapakuBanue cemsit karranoM 30 J1 150 mur/ 100 xr cemsiH.
IToceB HOMKEH OCYIIECTBIATHCA C YYETOM ONTUMAJIbHOW TycTOoThl cTosiHUs. [lonnepkuBaHue
XOPOILLEro BO3YIIHO-BOJIHOTO PEKUMOB B MOYBE [2].

Ot 6akTepno30B 3(hPEeKTUBHBIX CIIOCOOOB 3allMTHI MOKa elle Hepa3paboransl. [loatomy, mpu
npopWIAKTHIECKUX paboTax Il  CHEP)KUBAHHUS Pa3BUTHSA OaKTEPHUO30B  PEKOMEHIYeTCs
MIPOM3BOANTH OMPHICKUBAHUE C MHTEPBAJOM B 15 NMHEH ¢ TaKMMH CpeICTBaMH, KaK XJIOPOKHCHIO
MeJli, MEJHO-MBUIbHBIM PACTBOPOM M OOPIOCKOI CMECHIO.

Jns moBbleHUS 3(PQPEKTUBHOCTH PAabOT K 3TUM XUMHUYECKUM BELIECTBAM HEOOXOIUMO
n00aBUTh PacTBOPHl MHKPOIEMEHTOB (MapraHiia, MoiuOieHa, IMHKA, Oopa W T.J.) W
WCIIOJIh30BaHNE TAKOTO AaHTHOUOTHKA, KaK (PUTOJIABUH.

[TpyurHON BO3HHMKHOBEHMS HEHMH(EKIIMOHHOTO XJIOpO3a PACTEHUH MOXET OBbITh JeQHUIUT
kKenesa, MarHus, aszora, OenkoB. HenH(EKUMOHHBIA XJIOPO3 MOXET OBITh  BBI3BAH
HECOOTBETCTBYIOIIMM JpPEHA)KOM TO4YBBL. EcCiM B IENmsX MNpeaynpexaeHus XJIopo3a pacTeHHH
MPUMEHSIOT OPraHWYeCKHe W MHUHEpaNbHbIE YIOOpEHHs, TO TpPH JIEYCHUH HEWHQPEKIIMOHHOTO
XJIOpO3a B MOYBY BHOCAT HEJOCTAIOIINE JIEMEHTHI TUTaHMUS.
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PE3VJIbTATHI UCCIIEJJOBAHUU

Mecmo, oama coopa  Buo uccredosanus Pesyromam

H€JZO3U}Z memenvyama
TGHHI/IIII)I OHTOMOJIOTHYCCKUEC CoOTBETCT BYCT Tpe60BaHI/I$IM
KoMOHHaTa 1o 6axrepuonornueckue  Staphylococcus epidermidis (Winslow et Winslow, 1908)
0I1aroyCcTpoucTBy U Evans, 1916
3€IICHOMY XO3AHCTBY Erwinia amylovora (Burrill, 1882) Winslow et al., 1920
npu MopuH T. O MHUKOJIOTHYECKIE Aspergillus niger Tiegh.
10.04.2023 Pythium delawarii sporangia (Pythium spp.)

Hlangeri ceeprarowuii
r. Om, yi. A. saTomonornueckue  Aphis gossypii Glover, 1877
lakupona, a. 108 Trialeurodes vaporariorum Westwood, 1856
19.07.2023 Tetranychus urticae C. L. Koch, 1836

6axrepuonornueckue  Staphylococcus caprae, Streptococcus constellatus,
Pseudomonas tumefaciens

MHKOJIOTHYECKHE CooTBeTcTBYET TpeOOBaHUSIM
bapxamyw
r. Ow, yi. MoHyeBa, 3HTOMOJIOTUYECKUE CooTBeTcTBYeT TpeOOBaHUSIM
a. 50 Oaktepuonornueckue Pseudomonas syringae van Hall, 1902
10.08.2023 MHKOJIOTHYECKHE CooTBeTcTBYET TpeOOBaHUSIM
Iemynus
r. O, op. sHTOMOJNOTHYecKie  COOTBETCTBYET TPEOOBAaHUSIM Hewnndexunonnsrit
Macanuesa, 1. 37 Oaktepuoniornueckd  COOTBETCTBYET TpeOOBaHUAM XJIOpO3
16.08.2023 MHKOJIOTHYECKHE CooTBeTcTBYET TpeOOBaHUSIM

B urtore MoxHO caenarb BBIBOJA O TOM, YTO JUIS BBIPAIMBAaHUS U3 JACKOPAaTUBHBIX PACTCHUN
30POBYI0O M KpENKyI0 paccaay, HeoOXoAnMa CBOEBpPEMEHHAas MPO(WIAKTHKA Pa3IMYHbBIX
3a0oneBaHuil. DTO HeEMpocTas 3ajada, HO OHa JoCTWKuMa. [Ipu OTCYTCTBUU MPOPUIAKTUUECKUX
paloT pacTeHHst MOTYT OBITh MOJBEPrHYTHI PAa3IUYHBIM 3a00J€BaHUAM (MYYHHUCTOH poce, YepHOU
HOXKKE, CEpOM THUJIM, MATHUCTOCTH JIUCTHEB: CEMTOPHO3Y, PaMylIspuU3y, aCKOXHUTO3Y, aHTPAKHO3Y,
BUPYCHBIM).

[Topsnox naboparopHoro odecrneyeHus: KapaHTUHHBIX (UTOCAHUTAPHBIX MEP:

Petunia. CsugerenbctBo KapantunHO# ¢durocanurapHoii skcreptussl KG Ne00524224.
Omckas naboparopus 1o kapaHtuHy pacteHuid. [Iporokon Ne 4780. 16.08.20023.

Celosia plumosa. CeuznerensctBo Kapantunnoit  ¢utocanutapHoi skcneptusbsl  KG
No0074242. Ouickas naboparopust o kapantuny pacrenuid. [Iporoxon Nel1657-0. 10.04.2023.

Salvia splendens. CeugerensctBo Kapantunuoit  ¢urocanutapHoit skcneptussl  KG
Ne0052025. Ouickas naboparopus o kapaHTHHY pacteHuil. [Ipotokon Ne4417-0. 19.07.2023.

Tagetes. CeupnerenbctBo KapantuaHO#l ¢utocanutapHoit skcnepruzsl KG  Ne0052349.
Oumickast maboparopust o kapaHTHHY pacteHuil. [Iporokon Ne 4715-0. 10.082023.
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HNCCJIEJOBAHHUE IJIOAOPOAMS ITIOYB
HA MEJIMOPUPOBAHHBIX TEPPUTOPUSAX ASEPBAUTKAHA

©rl'aoscuee A. I'., 0-p puz.-mam. nayk, akao. HAH Azepbatioscana, Uncmumym cucmem
ynpasenenus npu Munucmepcmee nayku u 0opazosanus Azepoaiioxcanckoii Pecnyonuku,
2. baxy, Azepbaiioscan, asafhajiyevi@gmail.com
©Pycmamos A. H., 0-p mexn. nayx, Uncmumym cucmem ynpasienus npu Munucmepcmee Hayku
u obpazosanus Azepoatiodcanckou Pecnyonuxu, e. baky, Azepoatiodcan, terlan56@mail.ru

STUDY OF SOIL FERTILITY IN RECLAIMED AREAS OF AZERBAIJAN

©Gadzhiev A., Dr. habil., Academician of Azerbaijan NAS, Institute of Management Systems
Ministry of Science and Education of the AR, Baku, Azerbaijan, asafhajiyev@gmail.com
©Rustamov Ya., Dr. habil., Institute of Management Systems Ministry
of Science and Education of the AR, Baku, Azerbaijan, terlan56@mail.ru

Annomayusa. CraTbsi TOCBALIEHA MCCIEAOBAHUIO IUIOAOPOJAMS IOYB, OOCIYKMBAaEMBIX
I'maBHbiM  Munb-KapabaXxckuM — KOJUIEKTOPOM, Ha OCHOBE arpoXMMHUYECKHMX I1OKa3aTeleH.
JlonroBpeMeHHast SKCIUTyaTalusl 3€MeENIb B CEIbCKOM XO3SMCTBE — OJTO BHECEHUE Pa3INYHBIX
MUHEPAJIBHBIX YI1OOpEeHUI, HHTEHCUBHOE OpOILEHUE, arpOTEXHUYECKUE M arpoMesIMOpaTHUBHBIE
MEpPONPUATHS U T. 1. DT MEPONPHUATUS NPUBOAAT K HU3MEHEHHMIO (DU3MYECKUX U XHMHYECKHX
CBOMCTB Mo4BHbI. 11 MccineoBaHus ObUIM B3AThI MPOOBI MIOYB HA Pa3HbIX INIyOMHAX U TUMAX I0YB,
Ha TEPPUTOPUSX, IJie OBUIM MPOBEACHBI MEPOIIPHUATHS 110 Mesnopanuu. C KakI0i TOYKA OTOOpaHO
He MeHee 3 1mpoO. Bce nonydeHHble JaHHbBIE OBUIM  pAacCUUTaHbl M MPUBEACHBI
CPEIHECTATUCTUYECKUE TTOKA3aTENH TUIOAOPOAUS ITOYB.

Abstract. The article is devoted to the study of soil fertility served by the Main Mil-Garabagh
Collector, based on agrochemical indicators. Long-term exploitation of land in agriculture includes
the application of various mineral fertilizers, intensive irrigation, agrotechnical and reclamation
measures, etc. These activities lead to changes in the physical and chemical properties of the soil.
For the study, soil samples were taken at different depths and soil types in areas where reclamation
activities were carried out. At least 3 samples from each sampling point. All data obtained were
calculated and average statistical indicators of soil fertility were given.

Knrouesvie cnosa: Azepbaiiixkan, Maog0poane, arpOXUMHUKATHIL.

Keywords: Azerbaijan, soil fertility, agrochemicals.

EI_HC C JpCBHUX BPEMCH JIOAW INbITAJIUCh OHOCHUTbL IOYBY C TOUYKHU 3pCHHUA C€C
IMPOHU3BOANUTCIIBHOCTH. HOBTOMy IIOHATUEC TIIIOAOPOAN ObLJI0 H3BECTHO JJIFOAAM  3a40JITO 10
BO3HHUKHOBCHH ITOYBOBCACHHA KaK HAYKHM H CUHTAJIOCh BaOXHEHUIIMM CBOMCTBOM IIOYBEI Kak

CpCaAcTBa NMPOU3BOACTBA. CornacHo KIIAaCCUYCCKOMY OIIPCACIICHHUIO ITOYBOBCACHUSA, IIJIOAOPOAUEC —
3TO CIIOCOOHOCTH IMOYBHI OOCCIIEYMBATH ITHUTATEIIbHBIC BCOICCTBA U BOAY, €€ KOPHCBYIO CUCTEMY
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BO3AYXOM M TEIUIOM, a TakXke OnaronpusiTHyr0o (QU3MYECKYI0 U XUMHUYECKYI0 Cpeny JUis
HOPMAaJIbLHOIO Pa3BUTHS U pocTa pacTeHus [1].

[Inonoponue Takxke SIBISIETCS BaXKHBIM Kau€CTBEHHBIM CBOWCTBOM, OTIMYAIOIIMM MOYBY OT
ropHoil mopojbl. Pa3ButHe COBpPEMEHHOTO YYE€HHS O IUIOJOPOAMM CBsi3aHO ¢ uMeHeM B.P.
BunesimMca, KoTophlil moapoOHO H3y4ril GOpMUPOBAHKE U PA3BUTHE TUIOIOPO/IUS MTOYBHI B IIPOIECCE
€CTECTBEHHOU ero o0paboTKu, paccMoTpesl (OpPMbI MPOSBICHUS IJIOAOPOAUS B 3aBUCUMOCTH OT
psiga CBOWCTB IMOYBBI, a TaKXke pa3padoTan OCHOBHBIC MPUHIUIBI MOBBIIICHUS TUIOAOPOAUs [2].
[lyTn uccnenoBanust ¥ MOBBIMICHUS TUIOAOPOUS MOYB BO BCE BpeMEHA ObUIM OJHOM U3 Hauboiee
aKTyalbHBIX pooiem [7-9].

Oxpana Mma0g0OpoAus MOYB U UX PAllMOHATIBHOE HMCIIONb30BAHUE MUMEIOT OOJbIIOE 3HAYCHHE
JUISL Pa3BUTHSL arpapHOro CEKTOpa M CO3JAl0T BO3MOXKHOCTU AJi 00€CIeUeHUsl YCIOBUM JKU3HU U
3M0pOBBsl HaceneHus. [[isi pamroHaIbHOTO WCIONB30BAHUS 3€MIIM HEOOXOIMMO IPaBUIHHO
peryaupoBaTb €€ BOJHBIM, MUTATENbHbIM, BO3AYIIHBI ¥ TEIUIOBOM pEXUMBI, CO37aBaTh
ONTHUMAJIbHBIA arpoOH B 3aBUCUMOCTU OT (DEHOJOTMUECKMX U OHMOJIOTMYECKHUX OCOOEHHOCTEH
Pa3BUTHUSL CEIBbCKOXO3SMCTBEHHBIX pacTeHuil. OIHAKO, €CIM TMOYBa HE MCIOJIb3YETCS JOHKHBIM
o0pa3oM, ee TOJe3HbIC CBOWMCTBA IOCTEIIEHHO WCUE3al0T W CTAHOBSTCS HEMPHUTOJHBIMU JIJIS
BBIpAMBaHUS CENBCKOX03MCTBEHHBIX KYIbTYp. HempaBuibHOE MCMONB30BAaHUE 3€MENb TPUBOAUT
HE TOJBKO K CHIJKEHUIO MPOAYKTUBHOCTH M Kaue€CTBEHHBIX MOKa3aTelied, HO M K HapyIICHHUIO
9KOJIOTMUECKOTO OanaHca, JIMTEIBHOM YyTpare IUIONOPOAUsS UM JAPYTUM HEOJIaronpusTHbIM
nociencteusiM. [IpoBeeHe MHTEHCHUBHBIX TOJIMBOB HA MOCEBHBIX MOJSX M HECOOIIOJCHUE HOPM
MOJIMBa M BHECEHUS YIOOpEeHMi, HHOTJa CaMOINpPOU3BOJIBLHOE MPUMEHEHUE arpOTeXHUKU,
HEMPAaBUJILHOE BBIMOJIHEHUE arpOMENUOPATUBHBIX MEPONPUSITUA U T.I. (HaKTOpbl BBI3BAIOT
U3MEHEHHE KaK B MOP(OJIOTHIECCKON CTPYKTYpe, TaK ¥ (PU3UICCKUX U XUMUYCCKUX CBOHCTB ITOYB.
C o1oil TOYKM 3peHus OOJIbIIOE 3HAUCHWE JUISl PEeaM3allid CHCTEMbl HAy9HO OO0OOCHOBAHHBIX
MEPOMPHUATHA HMeeT H3yYeHHEe (U3NYECKUX M XHUMHUYECKHUX TIoKazarelneil M IUI0OA0pOAus,
XapaKTepPU3YIOLUX COBPEMEHHOE COCTOSIHIE OPOIIAEMbIX 3eMETIb.

Ananusz u oocyxcoenue

OCHOBHBIMHU TapaMeTpaMH, XapaKTEePHU3YIOIIUMU IJIOAOPOAHE TOYB, SBISIOTCS YACIbHBIC
MoKa3aTed TOYBEHHOTO peXuMa (TeMIlepaTypHbI, BOAHBIN, BO3IYIIHBIA, MUTATENbHBIH,
¢bu3znueckuif, XUMu4eckui, Ouonormueckuii u aAp.). IlouBeHHble pexuMbl (opMUpYIOTCA B
YCIIOBUSX TECHOTO B3aUMOJICHCTBUS W B3aUMOCBS3U. [IuTarenbHBIA pEeXUM (OPMUPYETCS B
pe3ynbTaTe CIOXKHBIX MPeoOpa3oBaHUll ee MUHEPAIbHBIX COCTUHEHUI, TPOIIECCOB MUHEPATU3AlUN
U TyMy(QpKalluu OpPraHUYEeCKUX BEIIECTB, ACSATENbHOCTH PAa3IMYHBIX TPYII MHUKPOOPTaHU3MOB U
MOYBEHHOW (hayHBI, BIMSHHUS MICIOYHO-KUCIONW CPEIbl, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
MPOIIECCOB, TUHAMHUKU BOJHO-BO3IYNTHOTO W TEMIIEPATypHOTO PeKUMOB. C IIEIBIO OTpeCIICHUS
BIIMSTHUS PE3YJbTaTOB JaHHBIX MPOIIECCOB HA IUIOAOPOAME MOUB, 0OCTYKMBAEMBIX ITIaBHBIM Muj-
['apabaxckuM KOJUIEKTOPOM, SIBISIOIIUMCS CIENU(UYECKUM pallOHOM HCCIEAOBaHUN, OBUIH
3all0’)KE€HBbl TIOYBEHHBIC pa3pe3bl B TNATHAALATH XapaKTepHBIX TOYKAaX BIOJbh KoJUiekTopa. B
nmabopaTopuu ObUTH MTPOAHAIM3UPOBAHBI MTPOOBI TTOYBKI, 0ToOpanHbie u3 ciaoeB 0-30 cm u 0-60 cm
JUTS. K&KIOTO ydacTKa.

B pesynbprare xumudeckoro ananusa ycraHoBieHo pH, onpeneneno Hanmuue B mouse HCOs,
CaCOs, rymyca, N, P, Os, K;0, Ca, Mg. IlepBuuHbIME dIIeMEHTaMH, BIUSIONIMME Ha TUIOOPOIUE
nouBkl, sBsitorest pH, rymyc, N, P,Os, K0, a Takxke Bropuunsie meMeHTsl HCO3, CaCO3, Ca u
Mg. [TockonpKy MmapamMeTphl, XapaKTepU3yOINIUe TUIOI0POINE TTOYBBI, U3MEHSIOTCS B 3aBUCUMOCTH
OT BpEMEHHM M MPOCTPAHCTBA, W MPHHHUMAS, YTO ITH MU3MEHEHHUS MPOUCXOASAT KaK THIOTEe3a IO
CTOXaCTUYECKOM CHCTEME, JIONMYCKAeTCs BO3MOXHOCTh NPUMEHCHHS TEOpHHM HaaexxHocTu [3].
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[Mpexxae Bcero, MOXKHO MPEANOIOKHTh, YTO OKCICPUMEHTAIbHAs TEPPUTOPHS H3ydcHA
HEIOCTAaTOYHO MOJAPOOHO, TO €CTh, YYHTBHIBas OTCYTCTBHE IPYTHX JaHHBIX, XapaKTCPH3YHOIIHUX
IUIOJIOPOIUE, TIOJyYCHHBIC ITOKAa3arelld MOJYMHSIIOTCS HOPMallbHOMY 3aKOHY pachpejencHus. B
ATOM Ciydae 3aja4ya peliacTcs 1Mo M3BECTHOMY 3aKOHY pacrpezeicHus. Ha ocHOBe mapaMeTpos,
MOJYYEHHBIX B pe3yiibTare JJabopaTOPHOTO aHalu3a, Ui pacueTa TEKYIIero YPOBHs BEPOSTHOCTH
IUTOJIOPOIUST TIOYB  KCCIICAYeMOW TEPPUTOPHH MOXKHO HCIOJB30BaTh CIICAYIONIYI0 MOJCIh
wioxopoaus [4, 5]

m m (1)
P =]_=_1[F>k : 1—H(1— P,)

e, M — KOJMYECTBO IapameTpoB; K — HOMeEp mapaMeTpoB IEPBOTO MOPsAKa; N — HOMEP
BTOPOCTEIICHHBIX IMapaMeTPOB. CXOXKETro ompeneiicHus Py, BEPOSTHOCTH PACCUUTBHIBAIOTCS 10
crnenyroreii popmye[5]:

X =X X . —X (2)
_ max 0 min 0
P,=0 —/—— |- ———
o o

ecii 0003HaYUTh TakK, TO BeIpaxkeHue (2) OyAeT CaeayouM 00pa3om:
F)k,n = @(tmax) - cD(tmin) (3)

s pacueta Py, B BbipakeHuu (1) ciemyer BBISICHUTh CTaTUCTHUECKHE XapaKTEPUCTHKHU
3aKOHOMEPHOCTH PACTIPECIICHHS TTapaMeTpoB Xo M 3HAUEHUS O, a TAK)KE HIDKHHE M BEPXHHE UX
rpanuiibl. [ne, Xo VO ¢ pacCUUTHIBAIOTCS HIHKECIIETYIOIIUM 00pa3oMm:

(4)

i=1

W3 Beipakenus (1) BUOHO, YTO MapaMmeTphl JENSATCS HAa MEPBYHO U BTOPYIO CTENEHH 110
BIMSHUIO Ha Tutofopoaue. Pacripenenenue napamMeTrpoB OyaydH MOJHOCTBIO JOTMYHBIM HE TOJIBKO
1esnecoodbpa3Ho, HO U HeoOxoauMo, Ecnu npeanonaraeTcs, 4To Bce mapaMeTpbl UMEIOT OIMH U TOT
K€ PaHT, TO pacIpeesICHHe BEPOATHOCTEN OHOTO U3 IMapaMeTpoB Oyaet, Harpumep, Eciu Pi=0, To
mogopoane (HaJaeKHOCTh) BCEM CHCTEMBbI B TIOCTPOCHHOW MOJIENH OyAeT paBHO HYIIO (JIaXe €CIH
JI0JIsL 3TOTO 3JE€MEHTa B IUIOJOPOAMU MOYBBI OyleT HauMeHbIIel). XapakTepHOH 0COOEHHOCThIO
JTAHHOM MOZENH SBJISIETCS TO, YTO €CJIM OIMH M3 IapaMeTpoB NEepBOro mopsijika paBeH Hymo Pk=0,
TO BeIpakeHHe (1) cTaHOBUTCS HYNEBBIM. TO €CTh HEYMECTHO TOBOPUTH O TUIOIOPOIMH TIOYBEI, T/IE
abCOJIIOTHO OTCYTCTBYET OJJMH M3 OCHOBHBIX ITapaMeTpOB, Kak Hampumep rymyc. B ciydae Pn=0,
TO €CTh OTCYTCTBME OJHOTO MM HECKOJBKUX OHJIEMEHTOB, OKa3bIBAIOIIMX JOCTaTOYHO Majoe
BJIMSIHUE Ha IJI0I0pOJUE, MPUBEAET K JOCTAaTOYHO MAJIOMY BIIMSIHUIO Ha 001IIee MI010POIUE TOYBHL.
OyHKIMY B BBIpAKEHUH (2) paCCUUTHIBAIOTCS MO CIIEUATbHBIM Tabaumam [6].

CremyeT y4uThIBaTh, YTO MPH Pa3/IEICHUH ITapaMeTPOB HA CTETIEHW HEOOXOIMMO YYHUTHIBATH
XapakTep BBINOJHAEMBIX Ha 3emiie paboT. To ecTh AneMeHT, BHIOpaHHBI KaKk OCHOBHOM B OJHOM
cllyyae, MOKET OBITh BTOPOCTENIEHHBIM B JIPYrOM ClIydae, B 3aBUCUMOCTH OT LIEJIH MCIIOJIb30BaHUS.
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Jlnst HUX NMODKHA OBITh COCTaBJCHA COOTBETCTBYIOMIAs OJOK-CXeMa W TPHUBEIEHA MOIXOASIIast

MoJienb. biiok-cxema cTpouTes Mo cTeneHu Mojie3HocTy napamerpos (PucyHok).

] Heos
—{:] CaCO;

pH

Humus

N

[ H HH H

P0s K0

PI/ICYHOK 1. Brok cxema mIoa0poaus MOYBLL

Tabmuna 1

I[TEPBOCTEIIEHHBIE ATPOXUMHWECKUE ITAPAMETPBI [TOYB OITBITHOI'O YYACTKA (0-30 cm)

Ne pH Tymyc Azom (N)
Xi (Xi-Xo)  (Xi-Xo)’ X; (Xi-Xo)  (Xi-Xo)’ X; (xiXo) | (6-Xo)?
1 8,13 -0,29 0,085 2,45 -0,06 0,004 11,64 -6,14 37,70
2 8,68 0,26 0,068 2,40 -0,11 0,013 9,48 -8,30 68,89
3 9,92 1,50 2,25 0,86 -1,65 2,72 3,80 -13,98 195,44
4 9,02 0,60 0,36 1,20 -1,31 1,72 17,46 -0,32 0,103
5 8,83 0,41 0,169 1,50 -1,01 1,02 21,34 3,56 12,67
6 7,94 -0,48 0,231 1,50 -1,01 1,02 12,07 -5,71 32,61
7 8,70 0,28 0,079 1,45 -1,06 1,12 18,60 0,82 0,67
8 8,04 -0,38 0,145 4,10 1,59 2,53 16,49 -1,29 1,67
9 8,31 -0,11 0,013 3,10 0,59 0,35 21,20 3,42 11,70
10 8,32 -0,10 0,01 2,48 -0,03 0,001 38,80 21,02 441,80
11 8,23 -0,19 0,037 3,30 0,79 0,63 29,90 12,12 146,90
12 7,96 -0,46 0,212 3,67 1,16 1,35 12,93 -4,85 23,52
13 8,17 -0,25 0,063 3,85 1,34 1,80 18,04 0,62 0,39
14 7,77 -0,65 0,423 3,02 0,51 0,26 24,25 6,47 41,90
15 8,23 -0,19 0,037 2,79 0,28 0,079 10,35 -7,43 55,21
Z 126,30 4,182 14,617 266,71 | 1071,17
Xo 8,42 o ~0,50 2,51 o ~1,00 17,78 o ~8,70
Ne Docghop(P,0s) Kanui (K,0)
Xi (Xi-Xo) (Xi-Xo)’ Xi (Xi-Xo)  (X-Xo)’

1 49,06 14,16 200,51 96,10 -14,20 201,64

2 12,22 -22,68 514,38 90,37 -20,23 409,25

3 103,8 68,90 4747,20 89,97 -20,63 425,60

4 136,2 101,30 10261,70 114,47 3,87 14,98

5 8,88 -26,02 677,04 114,47 3,87 14,98

6 11,11 -23,80 566,40 96,40 -14,20 201,60

7 16,70 -18,20 331,20 102,40 -8,20 67,20

8 18,88 -16,02 256,60 114,47 3,87 14,98

9 8,89 -26,01 676,50 105,40 -5,20 27,00
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10 21,11 -13,79 190,20 102,42 -8,18 66,90
11 34,90 0 0 15590 4530  2052,00
12 18,88 -16,02 256,60 120,50 9,90 98,00
13 18,06 -16,84  1967,60 120,70 10,10 102,00
14 22,22 -12,68 160,80 108,45 -2,15 4,62
15 42,50 7,60 57,80 126,52 15,92 253,45
Z 523,41 20864,53 1658,84 3954,20
Xo 34,90 c~38,60 110,60 o ~16,80

Ha ocHoBe BblpakeHHii (4) ObUIM pacCUUTAHbl CPEIHHE 3HAUCHHS MMapaMeTpoB X H
COOTBETCTBYIOIIIUE UM CPEIHEKBaJApaTHUCCKUE OTKIOHEeHUs 6. B Tabnuie 2 npuBeneHbl 3HAUYCHHUS
BTOPUYHBIX arpOXUMHUYECKHUX IOKa3zareseld no cekiusM. [lo Beipaxkenuto (3) myTeM BBIYMCIICHUS
WHTETPAIOB BEPOSTHOCTH TSI KAKIOTO MapaMeTrpa Obliia cocTaBiieHa cieayromas Tadmuma 3.

Tabmuma 2
BTOPUYHBIE ATPOXUMNYECKUE TTOKA3ATEJIN (0-30 cm)
No CaCO; HCO;
Xi (Xi-Xo) (Xi-Xo)* Xi (Xi-Xo) (Xi-Xo)
1 9,01 -1,59 2,53 0,90 0,03 0,001
2 8,16 -2,44 5,95 1,10 0,23 0,05
3 15,5 4,90 24,0 1,20 0,33 0,11
4 8,57 2,03 4,12 3,00 2,13 4,54
5 12,877 2,27 5,15 1,50 0,63 0,40
6 8,57 -2,03 4,12 0,10 -0,77 0,59
7 9,01 -1,59 2,53 0,10 -0,77 0,59
8 8,57 -2,03 4,12 0,10 -0,77 0,59
9 9,60 -1,00 1,00 0,20 -0,67 0,45
10 10,30 -0,30 0,90 1,00 0,13 0,02
11 10,50 -0,10 0,01 0,60 -0,27
12 11,57 0,97 0,94 0,90 0,03
13 10,73 0,13 0,02 0,70 -0,17
14 15,01 441 19,45 0,80 -0,07
15 10,30 -0,30 0,09 0,90 0,03
Z 158,27 74,93 13,10 357,16
Xo 10,60 o=230 0,87
No Kanvyuii (Ca) Maenu (Mg)
Xi (Xi-Xo) (Xi-Xo)” Xi (Xi-Xo) (Xi-Xo)’
1 22,7 7,00 49,00 10,60 0,70 0,49
2 4,50 -11,20 125,40 13,70 3,80 14,44
3 2,00 -13,70 187,70 7,20 -2,70 7,30
4 4,95 -10,80 116,60 16,00 6,10 37,20
5 10,80 -4,90 24,00 8,75 -1,15 1,30
6 9,45 -6,25 39,10 10,40 0,50 0,25
7 9,80 -5,90 34,80 7,20 -2,70 7,30
8 17,50 1,80 3,20 2,80 -7,10 50,40
9 23,10 7,40 54,80 12,80 2,90 8,40
(oMol o _
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10 11,70 -4,00 16,00 10,00 0,10 0,01
11 46,70 31,00 961,00 13,50 3,60 13,00
12 17,0 1,80 3,20 9,40 -0,50 0,25
13 21,00 5,30 28,10 13,40 3,50 12,30
14 21,60 5,90 34,80 8,00 -1,90 3,60
15 11,70 -4,00 16,00 5,40 -4,50 20,30
Z 235,00 1693,70 149,15 176,50
Xo 15,70 o ~11,00 9,90 o ~3,60
Tabmuma 3
BEPOATHOCTSH ITAPAMETPOB TVIOAOPOANA U CTATUCTUYECKHUE JAHHBIE
S S 5 I'panuya napamempos Apeymenm Bepossmuocmo
=R v 58 So 8EPOSIMHOCU napamempos
g 5 28 PSS uHmezpand naodopoous,
8 § 2 § & S 3 Bepxnee, Huowcnee, tnax tmin Pi
§ § © % § i § Xmax Xmin
T 3 Q
pH 8,40 0,73 9,89 7,90 2,04 -0,68 0,7310
T'ymyc 1,98 0,71 2,80 0,59 1,99 -0,42 0,6395
N 13,80 7,30 29,90 3,45 2,20 -1,42 0,9083
P,0s 31,00 29,3 125,40 9,25 3,20 -0,74 0,7702
K,0 112,50 21,0 164,30 80,30 2,47 -1,53 0,9302
CaCO; 11,30 3,80 16,90 8,10 1,47 -0,84 0,7287
HCO; 0,74 0,45 1,70 0,15 2,13 -1,31 0,8883
Ca 24,80 15,60 48,80 1,80 1,54 -1,47 0,8674
Mg 19,70 4,30 20,90 3,80 2,37 -1,60 0,9310

Ucnonb3ys nannpie Tabmuipl 3, MOMYYUM CIEAYIONIHE PE3YIbTAThl JIJIi COOTBETCTBYIOIIUX
cioes: 1o cioro 0-30 cv — P = 0,4735; no cnoro 0-60 — P = 0,1443. IlonydeHHbIC pe3yabTaThI
npenctaBieHsl Ha Pucynke 2. Jlunus AB, uszoOpaxeHHas Ha PucyHke 2, MOKa3bIBaeT 3€MHYIO
MoBepXHOCTh. [TokazaTens BEPOSTHOCTH TUIONOPOIUS TIOYB B IJIOJOPOJHBIX 30HAX JTOMKEH OBITH B
npeenax.

A B P
0 ﬂﬁ’rﬁ’rﬂ1¢ﬁrﬁﬁﬂﬂﬁﬁiﬂﬁﬁﬁiﬂﬁﬁﬁﬂﬂﬁﬁﬁﬁﬂﬂﬂﬁﬁﬁﬁﬂﬂﬁﬁﬁﬂﬂﬁﬁﬂﬂﬂﬂﬁﬁﬂw&

: } 0,47
30 [T i

: 0,14
T 1

Pucynok 2. ITokazarenu mnogopoaus no cinosim 0-30, 0-60 cm
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3axnrouenue

B pesynbrare npoBeaeHHBIX UCCIEA0BAHUN YCTAaHOBIECHO, YTO BEPOSITHOCTH TUIOAOPOIUS TTOYB
B 30He BimsiHUST Mun-Kapabaxckoro Komiekropa cocrasmnsier P=0,47 B cnoe 0-30 cm, u P=0,14 B
cioe 0-60 cm.

MennopaTUBHOE COCTOSTHHE 3e€MejIb Ha TEPPUTOPUM UCCIICIOBAHUN HEYIOBICTBOPUTEILHOE.
OpnHOM W3 MPUYHMH 3TOTO SIBISETCS HECOOTBETCTBHE KOJUICKTOPHO-APEHAXHOW CETH MPOCKTHBIM
napamerpam. [I0CKOIBKY CYIIECTBYIOIIME MEIHOPATUBHBIE CHCTEMbI HE MOTIHU BBIMOJIHSATH CBOIO
(YHKIWIO, YIAIUTh JUIIHIOK BOAY C MOCEBHBIX IUIOMIAACH HE ylnanochk. B pe3ynbrare mOBBICHICS
YPOBEHb T'PYHTOBBIX BOJ, & B PE3YJIbTaTe MCIAPEHUS MOYBHI B Pa3HON CTEMECHHM 3aCONMINCH. JIJis
O0pBOBI ¢ 3acoiieHneM M 3a001a4MBaHUEM OPOIIAEMBIX 3€MEb U MPEIOTBPAILICHUS UX ITOBTOPEHUS
Ha MECTaX JIOJDKHA OCYIIECTBIATHCS CUCTEMA PETYISPHBIX KOMIUIEKCHBIX MEPOTPHUSITHH.

B cBs13u ¢ 3KcIuTyaTanueil OpoCUTEIbHBIX CHCTEM MPOIIECC 3aCOJICHUS U 3a00JIa4MBaHUS Yalle
BCEro OOYyCIIOBJIEH IOTEpPEeH BOABI HAa TOJISAX IPU OPOIICHHWH, yBEIWYEHHEM (UIBTPAIMOHHBIX
MOTeph B KaHAJIaX, YBEIMYCHHEM HCHApPEHUS C IIOBEPXHOCTH 3eMJIM M T. J. B KauecTBe
MEJIMOPATUBHBIX  AKCIUTYaTallHOHHBIX ~ MEPOINPHUSTHI  IOYBEHHBIC  OPOCUTENIBHBIC  KaHAJIBI
3aMEHSIOTCSI OCTOHHBIMU IS MUHUMHU3AIUN TTOTEPh Ha (DHIIBTpAINIO, alalTallii TTOJTUBHOW BOJIBI,
MOJAaBaEMON Ha TOJsA, K PEXKHUMY OpOILIEHHUS CEIbCKOXO3SIHCTBEHHBIX pPACTECHUH, MPUMEHEHUS
MIPOTPECCUBHBIX METOJIOB OPOIIICHHUSI, 3aMEHBI BPEMEHHBIX OCEBBIX KaHaB Ha THOKHUE U )KECTKHE.

HeoOxomuMo TIPOBOIUTH arpOTEXHWYECKHE MEPONPHUATHS, TaKhe Kak MPUMCHCHUC
CEBOOOOPOTA B YCIIOBUSAX OPOIICHUS, TOBBIIICHHUE IIOAOPOIMS TOYBBI 32 CYET BHECEHUS Ha TIOJSA
OpraHOMHUHEpaJIbHBIX yHOOpEHUM, YIydlleHHe CTPYKTYpbl TMOYBBI IIyT€M CBOEBPEMEHHOM
00paboTKH MOCIIe MOJIMBA U JIP.
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AGRIS P 35

COCTABJIEHUE OTKPBITHIX HIKAJT OHEHKH 3EME.JIb
I'OPHO-IMIUPBAHCKOI'O KAJACTPOBOI'O PAMOHA U UX PACIIPEJEJIEHUE
1O 3BEMEJIBHBIM YYACTKAM

©Xanunos A. A., kano. c.-x. Hayk, A3epbatiddicanckuil 20Cy0apCcmeeHHbll aepapHblil
yHugepcumem, 2. I’ anooica, Azepoatiodcan
©Pycmamos C. H., Azepbaiiodicanckuii 20Cy0apcmeen bl azpapHulii
yHueepcumem, 2. I’ anooica, Azepoatiodcan
©l'acvimoe A. M., Azepbaiiodicanckuil 20Cy0apcmeeHHblll a2papHblil
yHugepcumem, 2. I’ anooica, Azepoatiodcan
O©baiipamosa I1. b., Azepoaiiodcanckutl 20Cy0apcmeenHblll a2papHblil
yHugepcumem, 2. I’ anooica, Azepoatiodcan
©Aounoea K. @., A3epbaiioxcanckuii 20Cy0apCcmeeHHblll a2papHblil
VHusepcumem, 2. I sasnooica, Azepbatioxcan,
©Anuesa T. C., A3epbaiioxcanckuii 20Cy0apCmeeHHblll aepapHblil
yrusepcumem, 2. I anoxca, Azepbatioscan, tagievurfan@yahoo.com

COMPILATION OF LAND EVALUATION OPEN SCALES OF MOUNTAIN
SHIRVAN CADASTRAL DISTRICT AND THEIR DISTRIBUTION
BY LAND PLOTS

©Khalilov A., Ph.D., Azerbaijan State Agricultural University, Ganja, Azerbaijan
©Rustamov S., Azerbaijan State Agrarian University, Ganja, Azerbaijan
©Gasimov A., Azerbaijan State Agricultural University, Ganja, Azerbaijan
©Bayramova P., Azerbaijan State Agricultural University, Ganja, Azerbaijan
©Abilova K., Azerbaijan State Agricultural University, Ganja, Azerbaijan
©Alieva T., Azerbaijan State Agricultural University, Ganja, Azerbaijan, tagievurfan@yahoo.com

Annomayus. IlpuBeneHbl [NaHHBIE 10 OIEHKE IUIOJOPOAMS 3€MEeNb OJIHOTO pailoHa
Azepbaifmkana. Ilpu mpoBeseHMH KauyeCTBEHHOW oleHKH 3emenb [opHo-IlIupBanckoro
KaJaCTPOBOrO paiioHa OMHUPATIUCh Ha METOIMYECKUE YKa3aHMsI, KOTOpPBIE pa3padoTaHbl 1 JAHHON
MecTHOCTH. [Jlng pacuera ompeneneHust ©Oamuia OOHMTETa TOYBEHHBIX PAa3HOBUIHOCTEN
WCIONF30BAIM TIOTMPAaBOYHbIE KOA(D(PUIIMEHTH Ha CTENEeHb WX 3aCOJICHHOCTH, COJIOHIIEBATOCTH,
3pPOJAUPOBAHHOCTH, YPOBEHb OKYJIBTYPEHHOCTHU U T. . bblIM COCTaBIEHBl OCHOBHAS, Pa3BEPHYTAs U
WTOTOBasi IIKaJIbl OIEHKH, PACCUMTAHBl CpEIHEB3BEIIECHHBIE Oauibl W KOd(DPUImeHT
CPABHUTEIBHOIO JIOCTOMHCTBA KadyecTBa 3€Melb JaHHOM Teppuropuu. Ilo pesynbraraMm pacderoB
COCTAaBJIEHBI OTKPBITHIE LIKaJIbl OLEHKU 3emenb [ opHO-IInpBaHCKOrO KagacTpoBOrO pailoHa M HMX
pacmpezneneHue Mo 3eMelbHbIM ydacTkam. Koppektupyromme kod(pQHUIHEeHTH 1o pa3IudHbIM
MIPU3HAKaM TI0YB MIPEICTABICHHI B paboTe.

Abstract. Data are provided on assessing the soil fertility in one district of Azerbaijan. When
conducting a qualitative assessment of the lands of the Mountain Shirvan cadastral district, we
relied on methodological guidelines that were developed for this area. To calculate the quality score
of soil varieties, correction factors were used for the degree of their salinity, alkalinity, erosion,
cultural state, etc. The main, detailed and final quality scales were compiled, the weighted average
scores and the coefficient of comparative merit of the quality of lands in a given territory were
calculated. Based on the results of calculations, open scales of land quality in the Mountain Shirvan
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cadastral district and their distribution among land plots were compiled. Correction coefficients for
various soil characteristics are presented in the work.

Keywords: evaluation, soil, soil fertility.
Knrouesvie cnosa: OLICHKA, IT04YBa, IIOA0POAUC.

KauectBeHHas oneHka (OOHUTHPOBKA) IOYB SIBJISIETCSI CAMOCTOSTEIbHBIM HaIPABICHUEM
MOYBOBEJICHUS, YYEHHEM, pa3pabaThIBalOIIMM MPUHIUIBI U METOAbl OIEHKM IOYB Kak Tela
MIPUPOJIBI, TAK U CPEACTBA MPOU3BOJCTBA, UTO MOATBEPKIACT UX HAYYHO-TEOPETUUECKUE OCHOBHL. B
CBS3M C TOJBEMOM CEJIBCKOTO XO3siiicTBa B A3sepOaiikaHe ¢ koHma 60-x-Hagana 70-X roios
noTpeOHOCTh B OOHUTHPOBKE 3€MeNb MPHUBEJIA K MOBBIIICHHIO BHUMAHUS K UCCIICOBAHHUSM B 3TOM
HanpasineHur. Kapra OoHHTETa MOYBEHHOTO MOKPOBA IIOKA3bIBACT OLIEHKY MOTEHLHAIHHOIO
wiogopoaust mouB AsepOaiipkaHa M 3aKOHOMEPHOCTH ero wusMeHeHus. OileHka OoHHTETa
IIPOBEJICHA B TIpaHUIAX PaBHUHHBIX IOYBEHHBIX 30H (IIOJI30H), OKPYIOB U TOPHBIX MOYBEHHBIX
IIPOBUHLIMH, BBIJEJIEHHBIX Ha KapTe MOYBEHHO-3KOJIOTHYECKOro pailoHupoBaHus macmrtada 1:2 500
000 [11]. boHuTHpOBKA MTOYB BHITIOJIHEHA 110 OPUTHHAIBLHON MeToauke [3].

Jlis KaxJaoro paBHUHHOTO OKpyra M TOPHOM NPOBMHIMH COCTaBlieHA OOHUTHUPOBOYHAS
IIKajla, pacCYMTaHHasi Ha OCHOBE KOJIMYECTBEHHBIX I1OKa3aTesiell I'€HETUYECKUX CBOWCTB IIOYB,
KOPPEIUPYIOMUX € OHUOJOTHYECKOM MTPOAYKTHBHOCTBIO: conepkanue rymyca (%), MOIIHOCTh
TYMyCOBOTO TOpU30HTa (CM), 3amacel Tymyca (T/ra), CBOWCTBa MOYBEHHOTO MOIIOMIAIOIIETO
KOMILJIEKCa, cosiep:kanue yactull ¢puznueckoit muHsl (0,01 MM, %).

3a stasioH ¢ oueHkoi B 100 OaioB MPUHATHI YEPHO3EMbI BBIIIEIOUYEHHBIE CPEAHEMOIIHbBIE
cpeqHerymycHele. B jecoctenu co claenyroMMH TIe€HETHUYECKMMHU IMpPU3HAKAMM: MOIIHOCTh
nporymycupoBaHHoi tonum (A+AB) — 63 cm; comepskanue rymyca B He — 6,8%, 3amachl
rymyca B cnoe 0-20 cm — 152 1/ra, B cnoe 0-50 cm — 283 1/ra, B ropusonrtax (A+AB) — 376 T/ra,
cymma oOMeHHbBIX ocHOBaHMH — 31,3 MMo:b (3kB)/100T MOYBBL, THAPOTUTHYECKAS! KUCIIOTHOCTD —
6,3 mMosib (9kB) /100 T TOUBBHI, CTENEHb HACHIIMIEHHOCTH OCHOBaHUSIMH — 85%, cojepkaHue
gactul, ¢usnyeckoil mmHbl — 48%. Ilpu pacuerax OamnoB OOHUTETa OTAEIBHBIX II0YB
MCIOJIb30BaHbl MONPaBOYHbIE KOI(PPUIIMEHTHI Ha TPAHYIOMETPUUYECKHIA COCTaB, IPOJUPOBAHHOCTbD,
OKYJIBTYPEHHOCTb, THJIPOMOP(}H3M, ONOI30JIEHHOCTh, KAMEHHUCTOCTb, 3aBAJIyHEHHOCTb, 3aCOJIEHUE,
cojoHueBaroctb. Ha ocHoBe 0000meHuss paboOT, MNPOBEAEHHBIX 10 OOHUTUPOBKE IIOYB,
HaXOSIIUXCS MO Pa3IMYHBIMU arpoleHO3aMU B pa3jIMYHbIX MOYBEHHBIX yCIOBUAX PecmyOnmkw,
Obutn pa3zpaboTanbl «MeToanYecKHe PEKOMEHIALWU IO TMPOBEACHHUI0O OOHUTHPOBKH IOYB B
AzepOarimxane», «MeToanueckue PpEeKOMEHIAIMU 10 TPOBEACHUI0O OOHUTHPOBKH TIIOYB IO
BUHOTPAJHBIMU U YallHBIMU KyJIbTypaMu B A3epOaiimkaHckoil Pecniyonukuy, « bBOHUTHPOBKA OUYBY
[11].

Co Bropoii nmojoBuHbBl 90-X TOJOB HIMPOKOMACIITAOHBIX 3€MENIbHBIX pedopM, W3MEHEHHEM
3eMeNbHBIX OTHOUICHUH, MOSBICHUEM HOBBIX 3€MEJIbHO-UMYIIECTBEHHBIX (OPM, 3HAUCHHE Mep IO
OOHUTHUPOBKE M IKOHOMHUYECKOW OIIeHKe 3eMenb AsepOaiijykaHa HE TOJNBKO HE CHHM3WIOCH, HO U
MHOTOKPAaTHO BO3pociio. M3MeHeHHs B 3eMeNbHO-MUMYIIECTBEHHBIX OTHOLICHHSX, pa3padoTkKa
HOPMaTHUBOB KYIUIM-NIPOAAXKHU 3€MEIIb, 3aJI0T0OB, 3€MEJIbHBIX IOIUINH BBIIIBUHYJIM HA NEPBBIN IUIaH
OOHUTHUPOBKY 3eMeb [6].

[TouBeHHO-00HUTHPOBOUHBIE paboThl B Hayane XXI Beka, MPOBOAUIUCH HA OCHOBE HAay4YHO-
TEOPETUUYECKUX U METOJUYECKUX OCHOB «TPATUIMOHHON OOHUTHPOBKH». B 3TOM HampaBieHHH
OBLIO MPOBEICHO OOJIBIIOE KOJTMUECTBO UccaenoBanuii [8, 11, 12].

bbutn cocraBieHbl OTKPBIThIE OOHUTETHBIE IMIKAJIBI MO IPYIIAM 3€Mellb CEeBEpO-BOCTOUHOM
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CEIbCKOXO3SMCTBEHHON 30HBI  A3sepOaiipkaHa W OTHEIBHBIX  3E€MEJIbHO-KaJacTPOBBIX U
aIMUHUCTPATUBHBIX PAMOHOB, BXOSIINX B 30HY, IIPOBEICHA arpONPOU3BOICTBEHHAS TPYIIITUPOBKA
30HBI M KaJacTPOBBIX PAiOHOB HAa OCHOBE HMTOTOBBIX OOHUTETHBIX OAJIOB 3€MEINb, COCTABICHBI
OOHMTETHAs KapTOorpaMMa M KaJIaCTPOBbIC KapThl 30HBI [9].

[IpoBenena OOHUTHPOBKA MEIMOPUPOBAHHBIX IOYB TI0J] XJIOMYAaTHWKA W 37akoB Kypa-
Apa3zckoii HU3MEHHOCTH, OMpPEACTICHBl KO3(DPHUIIMEHTH TPAHCIOPTUPOBKH 110 MEXaHUYECKOMY
COCTaBy, MO 3aCOJICHHIO, 1O COJICBOMY COCTaBy 3acCOJICHHUS, [0 IUIAHUPOBKE TEPPUTOPHUH, IO
CEBOOOOPOTY, MO TBEPAOCTH IOYB, IO OPOIICHUIO TEPPUTOPHH C APEBHEUIINX BPEMEH, MPOBEI
arpoIpoM3BOJACTBEHHYIO IPYIIITUPOBKY MEIHOPUPOBAaHHBIX 3eMenb LIupBanckoii gomunsl [1, 3].

Pezynemam uccnedosanuii

Cpenusisi MareMaruyeckasl MOTPELIHOCTh, IMOKa3arelb TOYHOCTH M CTENEHb HAJAEKHOCTH
MoKa3aTenei II0JOPOIHs ATUX ITOYB PACCYMTAHBl HAMH HAa OCHOBE COOTBETCTBYIOIICH METOIUKU U
OIpe/eIeHbl TAKMM 00pa3oM, YTO TOJIyYEHHBIE PE3yNIbTaThl BIOJIHE JOCTOBEPHBI Ul IPUHSTHUS B
KaueCTBE KpPUTEPUEB HM3MEPEHHS MpH OOHUTHPOBKE 3EMENbHBIX Yroiwid. B paborax y4eHbIX,
paboTaromux B 006JacTd OOHUTUPOBKU TOYB, OTMEYAETCS, YTO JJISI COCTABIICHUS IIKAJIbI OOHUTETa
MOYB HEOOXOAMMO YYMTHIBATh BHYTPEHHHE CBOWMCTBA MOYBBI, HEMOCPEICTBEHHO CBS3aHHBIC C
YPOXKAaHHOCTBIO CENTbCKOX03MCTBEHHBIX KyabTYp [7, 10, 11].

Jnsi ompeneneHuss OOHUTETa IOYBBI HEOOXOAMMO OIPENEIUTh OCHOBHBIC BHYTPEHHHE
XapaKTEPUCTUKH TTOYBBI, KOTOPBIC HEMOCPEACTBEHHO BIUSIOT Ha Pa3BUTUE pacTeHus [ 6].

[Tpu GoHMTHPOBKE 3eMeb, pacupeneneHHbIX o [opHo-1lupBanckoMy kagacTpoBoMy paiioHy,
B KauecTBE KPUTEPHs Ul OLEHKU OBUTM B3ATHI CIEAYIONIME TUArHOCTHUECKUE ITOKA3aTeNy IOYB!
3amacel rymyca, aszorta, (ocdopa (T/ra) W KOIMYECTBO IOIIONICHHBIX OCHOBAHHH (MT-JKB).
COBOKYITHOCTB 3THX TOKa3aTeJel TOCTaTOYHBIM 00pa3oM BIUSET Ha KAYECTBEHHO Pa3IMYaroIInuecs
MIOYBBI MO PA3JIUYHBIMH CEIILCKOXO3HCTBEHHBIMU KYIBTYpaMu (OBOIIAMH, 3J1aKOM, BUHOTPAJIOM),
BO3JENIBIBAEMBIMU Ha TeppuTopuu. [lokazarenn BBHIOPaHHBIX KPUTEPHEB PACCUUTHIBAIOTCS II0
yCioBHO nmpuHATHIM mryounam: 0-20 cm, 0-50 cm, 0-100 cM, mpu 3TOM MOIY4aeTCcsi BOBMOXKHOCTh
OLIEHUBAThH PA3JIMYHBIE CIIOM TIOYBHI MO OTIENbHOCTH. boHuTHpOBKa 3emens [opHo-IlImpBanckoro
KaJacTpOBOro paifoHa Obljla pacCuuUTaHa IO BBIOpPAHHBIM KpHUTepUsM (Tymyc, a3oT, gocdop) no
dbopmyre 3amaca (1) orobpanusix cnoés (0-20 cm, 0-50 cm, 0-100 cm) [4]:

_(@d-p-v) &
100

r

rae, I — 3amacel Tymyca, a3oTa, (hocdopa 1mo ciosm, T/ra p — colepkaHue rymyca, a3orta,
docdopa, B % V — MIOTHOCTH MOYBHI IO CJIOIO, M>/ra

HabuntoieHust moka3bIBalOT, YTO KOPPEISILIMOHHAS CBS3b MEXKIY 3amacHbIMU (opMamu (T/Ta)
HEKOTOPBIX AMATHOCTUYECKUX MPU3HAKOB MOUB (TyMyc, a30T, pochop, Kanuit) U MpOAYKTUBHOCTHIO
CeNIbCKOXO035ICTBEHHBIX, KOPMOBBIX U JIECHBIX KYJBTYpP BbIpa)kaeTcs 0ojiee MHTEHCUBHO, YEM B UX
obmmux popmax (%) [8]. 3BecTHO, UTO I'yMyC MOUYBBI CYMTACTCS BaKHEHIIIUM ITOKa3aTesIeM ee IJ10-
noponus. YeM Bblllle cofiepkaHue ryMmyca B BEpXHEM CJIOE€ TTOYBBI, TeM Oosibllie Oy/1eT HaKOIUIEHHE
coequHEeHH a3oTa, pocdopa, kanus, kanpiusa. boabiioe 3HaueHne B GOPMUPOBAHUU TIIOAOPOIHS
urpaeT cojaep)kaHue a3ora, gochopa M Kaiusg B MOYBE, OHM BBICTYMAIOT B KayeCTBE PE3EPBOB,
KOTOpBIE NTOCTENEHHO UCIOJIB3YIOTCS TP MOAKOPMKE pacTeHuil. CyMMa MOTJIOMEHHBIX OCHOBAaHUI
SBJIETCS OJIHUM U3 BAXHBIX (U3UKO-XMMHUYECKHUX CBOMCTB IMOYB U CIYXKHUT JIOMOJHUTEIbHBIM
pE3EpPBOM MHMHEPAIBHOTO MUTaHUs pacTeHul. [Ipu mpoBeneHHM KAueCTBEHHOW OLIEHKHA 3€MEIb
I'opro-llIupBaHCKOrO KagacTpoBOIO paliOHa ONUPATUCh HA METOAMYECKHE IIOKAa3aHMUs Kak
«MeToauueckie pEeKOMEHJALUMU 10 MPOBEACHUI0 OOHUTUPOBKU 3eMenb A3sepOaiipkaHay,
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«Meronnyeckue PEeKOMEHAALUU IO MPOBEACHHUI0O OOHUTUPOBKH 3€MEJb I0J BHUHOTPAJHUKH U
YailHBIMH KYJIbTYpaMu B A3epOaiikaney, «MeTonnueckne peKOMEHIAIMH 110 OIEHKE TUIOA0POIHS
JECHBIX 3eMenb AsepOaiimkaHa», «bOHUTHpOBKAa 3eMenb», Ha 3€MENbHYK KapTy lopHo-
[IupBaHCcKOro KajacTpoBoro paiiona B maciirade 1:1000000 [1].

B Topno-lllupBanckoM KagacTpoBOM paiioHe ObUT BBIOpaH ATAJOH THIA MOYBBI C CAMBIMU
BBICOKMMH TI0Ka3aTelsiMH 1O BHYTPEHHHMM [HAarHOCTUYECKUM IMpHU3HAKaM (3TO BBIIIEIOYECHHbBIE
TOPHO-JIECHBIE OyphIe MTOYBHI) U OTPEACIICH OTHOCUTEIFHO HETO YPOBEHB IUIOJOPOIUS APYTUX MOUB.
[Ipy cocraBneHWM IKalbl OLEHKH OOHHUTETHBIE Oaulbl JAPYrUX TOYB OBUIM PACCUUTAHBI II0

crnenyroiei popmyae [5]:

K ¢ ()
B=——:100
Ke
rae, B — Oonuternbiii Oamn moussl; Ki — Qaxruueckuili pazmep 0OBIX CBOWCTB H

MIPU3HAKOB MOuBbI; Ke — pa3Mep COOTBETCTBYIOLIMX ITOKa3aTeslel 3TaJOHHOM nouBkl. B pesynbprare
ObuIa yCTaHOBJICHA OCHOBHAs LIKana OoHuTeTa 3emenb [opHo-1lInpBaHckoro kagacTpoBoro paiiona
(Tabnuma).

Tabmuma
KOPPEKTUPVYIOIIME KOODDUITMEHTLI I10 PA3JIMYHBIM ITPU3HAKAM T1I0OUB

Touswl u pacmenus Ipusnaxu nouswt (epanyromempuieckuii cocmas)
Jeexocyenunuc  Cpeonecyenunuc — Taoscenocyenunuc I nunucmolii
molil molil molil
KopuuneBslii TopHO-TTeCHON 0,89 1,0 0,90 0,80
CrenHol TOPHO-KOPUYHEBBIH 0,89 1,0 0,90 0,80
I"opHBIii-cepo-KOpUIHEBHIH 0,89 1,0 0,90 0,80
Tonwuna mMs2K020 1031
Tonrcmuiii Cpeoneu monwumnvi Tonxuii
J1y1st Bcex mMo4B 1,00 0,80 0,60

Kak BugHO 13 Tabauiibl, Ha 00BEKTE UCCIEIOBaHUS PACIPOCTPAHEHO 12 MOATHIIOB MOYB.

[To pe3ynpratam NpPOBEAECHHBIX OLCHOUHBIX pabOT OBUIM MOJYYEHBI CIEAYIONIUE OICHKH:
KapOOHATHBIE TOPHO-JECHBIE Oypbie MOuBbl — 91 0ajui, BHIMBITBIE TOPHO-JIECHBIE KOPUYHEBBIC
nmoyBbl — 83 Oajuia, TUIIUYHBIE TOPHO-JIECHBIE KOPUYHEBBIE MOUBHI — 90 OayioB, KapOOHATHBIE
TOPHO-JIECHbIE KOPUYHEBbIE IOUBBI — 79 6aJUI0B, CTEMHBIE BHIMBIThIE TOPHO-KOPHUYHEBBIE MTOUBBI —
74 Oanna, CTENHble THUINHWYHBIE TOPHO-KOpPUYHEBblEe MouBbl — 81 Oasul, crenmHble KapOOHAaTHBIE
TOPHO-KOPUYHEBbIE MOYBbl — 73 Oaiia. OKYIbTUPOBAaHHBIE TOPHO-KOpUYHEBbIE — 73 Oaiia,
TEMHO-TOPHO-CEPO-KOPUUHEBbIE (KalITaHOBbIE) — 88 0asioB, OOBIKHOBEHHBIE TOPHO-CEPO-OyphIe
(kamTaHoBble) — 79 6ayuIoB. YCTAHOBJIEHO, YTO CaMO€ HU3KOE IUIOJI0OPOANE UMEIOT CBETIIO TOPHO-
CepO-KOpHUYHEBbIE (KAaIITaHOBBIE) MOUBHI (67 0aIOB).

PaGotbl, mpoBoaMMBIE B 3TOM HAaNpaBICHUH, OCHOBATEIBHO YIIYONISIIOT 3KOJIOTHYECKYIO
XapaKkTepUCTUKY W OIEHKY NPUPOAHOro W arpojanamadra. B mpakTHueckoM MOYBOBEICHUH
OLIEHKA IOJATUIIOB M Pa3HOBUAHOCTEH IOYB OCYIIECTBISAETCS C MPHUMEHEHUEM KOPPEKTHPYIOIIUX
K03((UIIMEHTOB OTAEIBHBIX CBOMCTB MOYB. B 3TOM ciiyuae oCHOBHOM 6ayu1 OOHUTETa yMHOXAeTCs
Ha KoppekTupyrouue Ko3h(UIHUEeHTH U pacCYUTHIBAETCS 0ajul pa3HOBUAHOCTH KOHKPETHOI'O THUIIA
noyBbl. [IpuMeHeHHE KOPPEKTHUPOBOYHBIX KOA(P(GUIMEHTOB KOHKPETU3UpPYEeT paboThl IO
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OOHHUTHPOBKE M TMO3BOJSIET paboTarh C ONEHOYHBIMH OalaMd B 3aBUCHMOCTH OT YCIOBHIA
KOHKpETHOro Mecrta [8-14].

B 1OYBEHHOM MOKPOBE IIMPOKO PACIPOCTPAHEHBbI IIOYBBI PA3JIMYHOM TOJILMUHBI U
MEXaHUYECKOro cocTaBa. MToroBbie Gayibl OOHUTETA PA3HOBHIHOCTEH IMOYB PACCUMTBHIBAINCH 10
crenyrome  (GopMmyine ¢ HCIOIL30BAHUEM OCHOBHOW IIKaJdbl OOHHUTETA M KOPPEKTHPYIOLIUX
K03()(HUIHEHTOB (IO TOJIIMHE MSTKOTO CJIOSL M TPAaHyJIOMETPHIECKOMY COCTaBY):

Bn:Bt'qu'Ky, (3)

rne: B, — omenka OoHmTeTa pazHOOOpa3us mouB; By — omeHka OOHWUTETa THIA TIOYBHI,
Koppekrupyromme kosddurmentsr: Ky — 1o rpanynomerpudeckoMy cocraBy; Ky — 1o Tommuse
MSITKOTO CJIOS.

[To TpaHyIOMETPUYECKOMY COCTaBY MPUMEHSIOTCS KOPPEKTUPOBOYHBIC KOIPPUIUECHTHI,
IMOTOMY YTO OHH MPSAMO M KOCBEHHO BIUSIOT Ha (pU3MYecKHe W (PU3MKO-XMMHYECKHE CBOMCTBA
moyB. [lo MONYYEHHBIM ITOKa3aTeNISIM HAWIYYIIAMH arpo(@HU3MYecKMMH CBOMCTBaMH 00J1aJIal0T
CPEIHECYIJIMHUCTHIE IMOYBBI, Ka4eCTBO TSDKEIOCYINIMHUCTBIX W TIIMHUCTBIX IOYB MEXaHUYECCKOTO
COCTaBa yXy/IIIAeTCsl.

DpO3HUOHHBIN TIpollecC IMMPOKO pacrpocTpaHeH. bonee 50% mouB, pacnpoCTpaHEHHBIX Ha
3TOH TEPPHUTOPUH, IOABEPIIMCH PA3IMYHOW CTEIEeHH 3po3uu. Ha TeppuTopuu, pacuieHEHHOMH
CKJIOHAMH ¥ YIIEbSIMH, IMUPOKO Pa3BUBAIUCH IPO3HMOHHBIC MPOIECCHI, KOTOPHIEC, B CBOIO OUEPE/Ib,
MPUBOAMIIA K BBIMBIBAHHUIO II0YB, PA3JIOKCHUIO TPABIHOTO ITOKPOBA U PE3KOMY CHIIKCHHIO
YPO’KaHOCTH. YCTaHOBJIEHO, YTO HA CKJIOHAX C HAKJIOHOM BBIIIE 10-15° cmbiB MTOBEPXHOCTH
IIPOUCXOTUT OBICTPO.

3axnouenue
beuto w3ydyeHo pacnpeneneHue 3emenb [ opHo-lllupBaHCKOrO KajgacTpoBOrO paioHa IO
dbopmaMm coOcTBeHHOCTH, U3 oOmero 3emenbHoro Gonma 43,64% (179 940 ra) mepemano B
rocygapctBeHnyto, 37,85% (156 035 ra) — B mynununansuyto, 18,51% (76 315 ra) — B yacTHy1O
COOCTBEHHOCTb.
[Ipoananu3upoBaHO COBPEMEHHOE COCTOSHUE 3€MJIETIOIB30BaHUS M0 CENBCKOXO03HCTBEHHBIM
yrOJbSIM TOCYAAPCTBEHHOM, MyHUIIUTIATLHON U YaCTHOM (pOpPM COOCTBEHHOCTH.
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BJIATUMHUPCKHE COPTA SPOBOM TPUTHUKAJIE -
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VLADIMIR VARIETIES OF SPRING TRITICALE -
VALUABLE STARTING MATERIAL FOR BREEDING
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Upper Volga Federal Agrarian Research Center, Vladimir, Russia, tslo@bk.ru
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Agrarian Research Center, Vladimir, Russia, zuevdenis75@yandex.ru

Annomayus. SIpoBasi TeKcalJIonHasi TPUTHKAJIE — IEPCIEKTUBHAS 3€pHOBAs KylabTypa UL
KOPMOIIPOU3BOJCTBA. YBEIMYEHHUE MOCEBHBIX IUIOIIANEH IOJ KyJIbTYpOH HEpa3pbIBHO CBSA3aHO C
CO3/IaHUEM HOBBIX BBICOKOYPO)KaWHBIX CTPECCOYCTOMYMBBIX COPTOB. B HacTosiee Bpems Hanbosee
pEe3yiIbTaTUBHBIM ~ METOOM  CEJEKLUUU KYIbTYpbl SBISETCS KJIACCUYECKass BHYTPUBUAOBas
ruOpuaM3aysl ¢ UCIOJIB30BaHHMEM B KaueCTBE POAMTEIHCKOTO KOMIIOHEHTAa paHHEE CO3JaHHBIX
palloOHUPOBAHHBIX COPTOB MecTHOW cenekuuu. B LlentpansHom peruone PO OGounbiryio
CEJIEKIIMOHHYIO LIEHHOCTh MPEACTABIISIIOT COPTa SIPOBOM TPUTUKAJIE BIAAUMUPCKON cenekuuu. L{enp
HCCJIEJOBAHUNM — IPOBECTU KOMIUIEKCHYIO OLIEHKY BJIAJUMHPCKHX COPTOB SPOBOM TPUTHKAJIE IO
IPONYKTUBHOCTH, MAacC€ ThICSUM CEMsSH, IMPOAYKTHMBHOCTH KOJOCA, IOJNYYUTh T'MOPUIHBIA U
CEJIEKIIMOHHBIM MaTepuall Ha OCHOBE BBISBICHHBIX Jy4IIUX COPTOB. [l OOBEKTHBHOM OLIEHKU
COPTOB BBIUMCIISUIM MApaMeTphl aAallTUBHOCTHU: NOKa3arenb (kodgduiuent) narencusHoctu (M) u
unaekc cradbmwibHocTd (MC). B pesynprare NpoBElIEHHBIX HCCIEIOBAHUNA YCTAHOBIIEHO, YTO
BJIaJUMHPCKUE CEIEKIIMOHHbIE (DOPMBI SIBIISIOTCS LIEHHBIM HCXOAHBIM MaTepuajoM Ul BbIBEACHUS
HOBBIX COPTOB Ha NPOAYKTUBHOCTb, YCTOWYMBOCTh K OOJIE3HSAM M IUIaCTUYHOCTb. Bblnenex
MEePCTIEKTUBHBIA MCXOAHBIA MaTepuain JUIsl CEeNeKIMH Ha CKOPOCHENOCTh — IUIACTUYHBIE COpTa
Crnogo, Jlopodest, Poccuka, mpoaykTuBHOCTE — cpennectensie copta Cenbito, JJoopoe, ['pederox,
bonepo, cpennenoznuue KBaapo, kpynmHocTh cemsiH: Hopmann, Kapmen, Ho6poe, Ksampo. C
UCIIOJIb30BAaHUEM BBISBIECHHBIX COPTOB B Kaue€CTBE POAUTEIBCKMX KOMIIOHEHTOB CO3/1aH HOBBIN
ruOpuaHbll  Matepuan. O(PPEeKTUBHOCTb OTOOpa BBICOKONPOAYKTUBHBIX pPACTEHUU SIPOBOM
TpUTHKaNE U3 rudbpuaHbIX nonynsauuit Fi-F4 coctaBuna 29-47%.

Abstract. Spring hexaploid triticale is a promising grain crop for fodder production.
The increase of sown areas under the crop is inseparably connected with the creation of new high-
yielding stress-resistant varieties. At present, the most effective method of breeding the crop is
classical intraspecific hybridization using as a parental component of early developed released
varieties of local breeding. In the Central region of the Russian Federation, spring triticale varieties
of Vladimir selection are of great breeding value. The purpose of the research is to conduct
a comprehensive evaluation of Vladimir varieties of spring triticale on productivity, thousand seed
weight, ear productivity, to obtain hybrid and breeding material on the basis of the identified best
varieties. For the objective evaluation of varieties, we calculated adaptability parameters: intensity
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index (coefficient) and stability index. As a result of the research, it was found that Vladimir
selection forms are valuable source material for breeding new varieties for performance, disease
resistance and plasticity. Promising source material for breeding for precocity — plastic varieties
Slovo, Dorofeya, Rossika, performance — medium-ripening varieties Seltso, Dobroe, Grebeshok,
Bolero, medium-late Kvadro, seed size: Normann, Karmen, Dobroe, Kvadro. Using the identified
varieties as parental components, new hybrid material was created. The efficiency of selection of
high-yielding spring triticale plants from hybrid populations Fs-F, amounted to 29-47%.

Knroueswle cnosa: copra, ypoxxatHOCTb, CKOPOCIIEIOCTh, MPOAYKTUBHOCTH KYJIBTYD, OCIKH.
Keywords: varieties, crop yield, precocity, crop performance, proteins.

JluHaMW4YHOE pa3BUTHE >KUBOTHOBOJCTBA B CTPAHE CBA3aHO C HAJIM4YUEM JOCTaTOYHOIO
KOJIMYECTBA BEICOKOKAUECTBEHHBIX, COATaHCUPOBAHHbIX 110 MUTATEILHOCTU KOPMOB [ 1].

Baxknas posp B yIydlIeHMM KOPMOBOM 0a3bl NPUHAIJIEKUT 3EPHOBBIM KYIBTypawm,
00eCIIeYNBAONINM >KUBOTHOBOJICTBO BBICOKOKAYE€CTBEHHBIM (DypaskHBIM 3€pHOM U KOMOMKOPMaMH
[2].

K unciy nepcrneKTUBHBIX 3€pHOBBIX KYIBTYp, CIIOCOOCTBYIOIIMX ONTHMHU3ALUU KOPMOBOM
0a3bl JKHBOTHOBOJICTBA, OTHOCUTCS TEKCAIJIOWAHASI TPUTHKAJIE, TEHOTHIT KOTOPOH COIEPKHUT T€HOM
KU ¥ MIICHUIIBI [3, 4].

Crnoco6HOCTh (pOopMUpPOBaTh BBICOKHE ypoXkau (DypakHOTO 3epHa Ha MOYBaX C HEBBICOKUM
wionopoareM, 3(G(GEKTUBHO HCHOIb30BAaTh HIEMEHThl IHMTAHUS W3 TOYBBI M MHHEpAIbHBIX
yIOOpEHHiA, MOBBIIICHHAS 3MMOCTOHKOCTB, 3aCyXOyCTOWYHBOCTh, YCTOWYMBOCTH K OOJIE3HSIM H
BPEIUTEISIM XapaKTEPU3YIOT TPUTHKAJIE, KAK SKOHOMHUYECKH BBITOJIHYIO KYIBTYpY [3, 6].

HoBas kynbTypa Takke OTIIMYAETCS BBICOKMM COZEp)KaHUEM Oellka M MPEBOCXOAMT ApYyrue
3J1aKOBBIE IO TAKUM JIMMHUTHUPYIOIIMM aMHUHOKMCIOTaM, KaK JIM3MH WU TpUNTO(aH, OTINYaeTcs
HU3KUM COZIepKaHUEM KJIeT4arku. [7].

Jlis  yBelaMuYEHHUs TOCEBHBIX IUIOIIAZEH KylIbTyphl B 3€pHO-KOPMOBBIX CEBOOOOpPOTAX
HEOOXOIMMO CO03/1aBaTh HOBBbIE BBHICOKOYpPOXKAaWHBIE COPTa, COUETAIOIINE BBHICOKHUE XO3SHCTBEHHBIE,
OuoorMYeckue M TEXHOJOTMYECKHWEe CBOMCTBA M OJHOBPEMEHHO O0Ja/Jarolie BBICOKOH
9KOJIOTUYECKON CTaOMIBHOCTBIO U IUIACTUYHOCTBIO, CIOCOOHBIE pEeaJn30BaTh CBOM BBICOKUI
MOTEHLMAJ B PAa3JIMYHbIX YCIOBUSIX BbIpaluBaHus [§].

B ®I'BHY «BepxHeBomkckuil (eaepalibHblii arpapHblii HaydHbIM IIEHTP» 3KOJIOTHYecKas
cesieknus ApoBod Tputukane Ben€rcs ¢ 2003 roga KJIaCCHMYECKUMU METONAaMU BHYTPUBUIOBOMN
rudpuan3anuy. 3a ABauarh JEeT co3JaHbl 17 cOpTOB M MEPCHEKTUBHBIN CENIEKIIMOHHBIN Marepuall,
o0ecrneunBarole NOTEHIIHAIbHYIO0 YPO)KallHOCTh BBICOKOKAYECTBEHHOI'O 3€pHa Ha CIA0O0KHUCIIBIX
JI€pHOBO-TIOJI30JIUCTBIX MOYBaX — 5-6 T/ ra, CephIX JIECHBIX — 6-8 T/ra, yCTOMUMBBIE K MOJIETaHUIO
U pacipOCTPaHEHHBIM I'PUOHBIM 3a00JI€BaHUSM.

Ilenp uccrmenoBaHMM — HM3Yy4UTh HA JIETKUX JACPHOBO-TIOA30JIMCTBIX CYIECYAHBIX ITOYBAX
Bnagumupckoit obnactu copTa SIpOBOM TpUTHKajle, BbIBEIEHHbIE B pa3Hble TOABI B
BepxneBomkckom @AHII, BBIIBHTH Jydmine M3 HUX MO NPOAYKTHBHOCTH, CKOPOCHEIOCTH,
KPYITHOCTH CEMSH U MacChl 3€pHa C KOJIOCA JUIs JAJIIBHEUILIETO UCIIOIb30BaHUs B CEIIEKIINH.

Mamepuan u memoowt ucciedosanus
Uccnenoanuss mposoaunun B 2017-2022 rr. Ha onbiTHOM mone BHUMMWM oprannueckux
ynoopenuit u Topdpa — dunnan GI'bHY «BepxueBomxckuit ®AHIL». [louBa onmbITHOTO ydacTka
cylecyaHasi JEpHOBO-TIO30JIMCTAsl, XapaKTepU3YIOIIascs CIa0OKUCION peaknueld MOYBEHHON
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cpensl (PHceon. 5,6), conepxxanuem rymyca (mo Tropuny) — 1,2%, noasmxknoro docdopa P05 (o
KupcanoBy) — 14 mr, oomenHoro kamst KoO (mo Macnooit) — 10 mr/100 r mouBsl.

Marepuanom HcciaeloBaHUS CIOyXWwiId 17 CcOpTOB SpOBOMl  TpUTHKANE CEIEKLUU
BepxueBomkckoro @AHII, nonyiieHHble K UCHONb30BAHUIO B Pa3JIMYHBIX pernoHax Poccuiickoi
denepanuu.

[IpeniecTBeHHUK — YUCTHIN Map. TeXHOIOTUs BO3AENbIBAaHUS OOIICTIPUHSATAS AJIs1 36PHOBBIX
KyasTyp B peruone. Ilepen moceBoM moja NnpeanoceBHYH KyJIbTHBALIMI0 BHOCWIM MHUHEPaJIbHbBIE
yaoopenust B 03¢ NgoPsoKgo. [ToceB nmposenen ceneknuonnoi cesuikoit CCOK-7 B mepBoit nexaze
Mas. Hopma BbeiceBa 6 MIIH. BCXOkUX ceMsH Ha 1 ra. Ilnomane nensuku 20 MZ, MTOBTOPHOCTh
yetbIipéxkparHasd. CTangapT — cpeaHecnenslii copT ['pederok.

HaGnronenus, olieHKH U y4eThl MPOBOJMIIN IO METOANKE TOCYJapCTBEHHOTO COPTOUCIIBITAHHS
CeNIbCKOXO3SIMCTBEHHBIX KYJIBTYp [9], crarucTtuueckyro oOpaboTKy yposkalHBIX JaHHBIX 1O b. A.
Hocnexosy [10].

Jlis OOBEKTUBHOM OIIEHKHM COPTOB BBIUMCISUIM TapaMeTphbl aJalTUBHOCTU: IOKa3areib
(xoadpdunment) narencuBHoctr () n uaaekca cradmwipaoctr (MC) [11].

[lorogHeie ycioBus nepuoja BereTaluu SpoBOM TPUTHKAIE OTIMYAINCh KOHTPACTHOCTHIO C
CYIIECTBEHHBIM OTKJIOHEHHEM OT CpPEJHEW MHOTOJETHEH HOPMBI. 3a MIECTh JIET U3y4EHHsS] COPTOB
ApoBoi TpuTHKaie Toinbko oauH 2017 roxm Obul ONArompusATHBIM [UIsl POCTAa PACTCHHIA,
dbopMHpOBaHUS W HaMBa 3€pHA, KOTHA Yy OONBIIMHCTBA M3y4aeMbIX 00pasloB C(HOPMHPOBAIICS
MaKCHMaJbHBIH ypoxaii 1o 6,0 T/ra.

B nocnenyrorniye rojpl pacTeHus MOABEPraiiCh BO3IEHCTBUIO CUIIBHON 3aCyXU B Mae-HIOHE B
da3zbl KyieHus — BbixoJ B Tpyoky — 2018 1, B ¢a3bl popmupoBaHUs BCXOAOB — Maii, HalIWBa U
co3peBaHus cemsiH — B aBrycre 2019 1., B mepuoj HanuBa U co3peBaHusi ceMsiH — B aBrycre 2020
I, B (a3sl KonomeHue-nBeTenne — B uroie 2021 r., B Mexda3Hble nepruopl KylIeHUEe-BBIXO B
TPYOKY — HIOHb, HAJIMB U CO3pEeBaHKe ceMsH — aBryct 2022 1.

Bce 5T0 HeraruBHO CKa3aloch Ha MPOAYKTUBHOCTH PACTEHUN SPOBON TPUTHUKAJIE U TIPUBETIO K
CHIDKEHUIO NOTEHIMAIbHON Ypo)KaHOCTH B 2-3 pa3a. KoHTpacTHblE yCIIOBUSI MO3BOJWIN JaTh
OOBEKTHBHYIO OILIEHKY H3y4aeMbIM COpPTaM M BKJIIOUUThH JIYYIIME€ U3 HUX IO KOMIUIEKCY WIIU
OTJENbHBIM NMPU3HAKaM B THOPUAU3AIIHIO.

Pe3zynemamol u 0ocyscoenue

B 2023 rony B locymapcTBEeHHBI peecTp CEIeKIMOHHBIX JOCTH)KEHUH, IOMYIIEHHBIX K
ucrnonb3oBanuio B Poccuiickoit ®denepanuu ObuUl0 BKIOUEHO 11 COPTOB SIPOBOM TpUTHKAIIE,
co3nanHblx npu yyactun @PI'BHY «BepxueBomkckuit PAHIL» [12].

JlBa copra BHeceHbl B locynapctBeHHble peecTpbl Pecny6nmuku benapycs (I'enmo) u
Pecniyonuku Kazaxcran ([aypen). Tpu copra [lamsates Mepexko, KBagpo u Jlopodes npoxomuim
rOCYIapCTBEHHBIE MCIBITAHUSA U B HACTOALLEE BpeMs IPOBOIUTCS MX YIYYIIEHHE IO IPU3HAKaM
CTPECCOYCTONYMBOCTH.

Yersipe copra: bonepo, Jlero, Bpems, Jlykomko nepenansl Ha rocyqapCTBEHHBIE UCTIBITAHUS
¢ 2024 rona (Tabnuma 1).

VYpoBeHb YypO:KalHOCTH 3aBUCHUT OT T€HETUYECKUX OCOOEHHOCTEH COpTa, €ro aJanTUBHOCTH K
YCIIOBUSIM BBIPAIIMBAHUS U arpOTEXHONOIMM. B cpenHeM 3a rofpl MCCIe0BaHUS YPOXKAWMHOCTD TI0
coptam Bapbuponaina ot 0,63 1/ra 1o 6,16 T/ra. MakcuManbHasi ypoKaifHOCTh COPTOB OTMeuasach B
2017 roxy u cocrapmsina ot 3,96 no 6,16 1/ra. Hanbomnee ypokallHBIMU OKa3aJMCh CPETHETIO3THAMA
copt KBanpo (6,11 t1/ra), cpennecnensie — [opodes (6,16 1/ra), bonepo (6,07 1/ra), Hopmanu
(5,95 1/Ta), Cnoso (5,63 1/ra), Hobpoe (5,56 1/ra).
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Haunbonee Huzkas ypokaitHoCcTh opMupoBaiachk B 3acynmuBbix 2020-2021 rr. u gocrurana
Bcero 0,63-1,26 1/ra.

Tabmuma 1
COPTA SIPOBOM TPUTHUKAJIE CEJIEKIIUU ®I'bHY «BEPXHEBOJDKCKUI DOAHI»,
JOITYIIEHHBIE K UCTIOJIB30OBAHUIO (2011-2023 rr.)

Copm Opueunamopsi 100 oonycka k Pezuonwi
UCNONIb308AHUIO 00nycKa K
UCNONIb308AHUIO
I'pebemok  Bepxueromkckuit ®AHII, BUP um. H.1. BaBusiosa (r. 2011 1,2,12
Cankrt-lletepbypr)
Amuro BepxueBomxkckuit ©AHILL 2011 3
Hopmann  BepxueBomxckuit @AHIL, HITI[ HAH Benapycu no 2012 2,3,12
3eMJIeICITUIO
PoBHs Bepxuepomkckuit @ AHILI, HannonansHbIM LIEHTpP 3€pHA 2014 2,3,4,5,11,12
(r. Kpacuomap)
Kapmen BepxueBomkckuit ©AHIL 2015 11,12
Awmope BepxueBomkckuit ©AHIL 2018 3
Poccuka  BepxueBomkckuit @AHILI, AO Kazaxckuit 2018 2
arporexamdeckuii yausepcutet uM. C. CelidynmnHa
Hob6poe BepxueBomkckuit ®AHII, HITL] HAH benapycu mo 2019 2,3,4,9.11, 12
3eMIIeICITUIO
3aozeppe  BepxueBomkckuit @AHILI, HITI] HAH benapycu no 2019 4,9,11,12
3eMJIC/ICIUIO
I'emmo BepxueBomkckuit ®AHII, HIIL] HAH benapycu mo 2019 PecmryOmmka
3eMIIEIETTUIO benapych
Haypen BepxueBomkckuit ®AHII, AO Kazaxckuit 2020 PecryOovika
arporexamdeckuii yausepcutet uM. C. CelidynmnHa Kazaxcrtan
CrnoBo BepxueBomkckuit ®AHII, HITL] HAH benapycu mo 2022 3,4
3eMIICICITUIO
Cenb1i0 Bepxuesomkckuit @AHLI, HITL] HAH benapycu no 2023 2,3,4
3eMJIE/ICIUIO

OtpunarensHoe BIUSHUE Ha BenuuuHy ypoxkas B 2020 roxmy, Kpome 3acyxu, oOKazaja
AMU(UTOTUSL KENTON PIKaBUMHBI, KOTOpasi CHU3WIA MOTEHIUAIBHYIO YPOXKAiHOCTh COPTOB B 3-4
paza. B aToT rox oTMedeHa camasi HU3Kasi yposKalHOCTh y paHHecnenbix coptoB Amuro (0,59 1/ra),
Awmope (0,58 T/ra), pannecnensix: ['pedemok (0,61 1/ra), Jopodes (0,72 1/ra). MakcumaibHyIO
ypokaltHOCTh chopMupoBaiu cpeaneno3anuii copt Ksamapo (1,6 1/ra), cpeanecnensie: Cenbiio (1,2
1/ra), Hopmans (1,3 1/ra), Cnoso (1,1 1/ra), bonepo (1,0 1/ra).

BapeupoBanue ypokaHOCTH TIO COpTaM M ToaaM OBUIO JIOBOJIBHO BBICOKHM, YTO
noATBep K IaeTcs ko3 duimeHTaMu Bapuaiuu ot 53,5% mo 74,8% (Tabmuma 2).

Taobmuma 2
XAPAKTEPUCTHUKA COPTOB SIPOBOM TPUTUKAJIE 110 VPOXXKAMHOCTH, MTHTEHCUBHOCTU
U CTABUJIBHOCTHU (2017-2022 rr.)

Copm Ypoorcatinocmeo Cpeonss Koagpgpuyuenm Ilokazamens Hnoexc
(min — max), VPOUCATIHOCTD, sapuayuu, %  UHMEHCUBHOCU CMAOULLHOCIU
m/ea m/ea (1), % (1C)
I'pebGemox 0,95-6,10 2,47 64,5 185 4,02
Awmuro 0,65-3,96 1,95 60,5 171 3,52
Hopmanu 1,05-5,95 2,60 69,8 188 4,07
PoBus 0,81-4,84 2,24 64,0 174 3,99
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Copm Ypoorcatinocmeo Cpeonss Koagppuyuenm  Ilokazamenv Hnoexc
(min — max), VPOACAUHOCTD, sapuayuu, %  UHMEHCUBHOCMU CMAOUTLHOCTU

m/ea m/ea (1), % (UC)
Kapmen 0,80-5,32 2,48 66,9 182 4,05
Amope 0,84-4,56 2,07 63,1 180 3,37
Poccuka 1,02-5,16 2,60 62,2 171 4,24
Jobpoe 1,10-5,56 2,64 62,5 174 4,58
3a03epne 0,88-4,10 2,17 53,5 146 4,44
CnoBo 0,96-5,63 2,80 58,9 167 5,23
Kganpo 1,05-6,11 2,88 64,2 177 4,92
Cenbio 1,02-6,03 2,75 64,2 182 4,61
Bonepo 0,93-6,07 2,73 67,8 188 4,41
[NamsaTh 0,82-4,21 2,17 56,8 158 4,12
Mepexko
Hopodest 0,80-6,16 2,61 74,8 205 3,82

[Ipn cenexknuM HKOJOTMYECKH YCTOMYMBBIX COPTOB OCTAIOTCSl aKTyaJbHBIMHU BOIIPOCHI
aJIalTHBHOCTH HMX K YCJIOBUSM BHEIIHEW cpepl (IIOTOIHBIM, MOYBCHHBIM, XO3SHCTBEHHBIM). B
HaIllUX MCCJIEJOBAaHUSAX YCTOMUMBOCTH COPTOB SIPOBOI TPUTHKAJIE K HEOIArONMPUATHBIM YCIOBUSAM
oKpyxaromeit cpenpl onpenensid no uHiaekcy crabwibHoctu (MC). ComocTtaBUTENbHBIN aHAIM3
[0 MHJEKCY CTaOWUJIBHOCTU  COPTOB SPOBOM TPUTHUKAJE OOHAPYXKHJ CYIIECTBEHHBIC pPa3INUMs
Mexay copramu. Hanbompieit BennanHon xapaktepuzoBainch copta Cioso (5,23), Keamapo (4,92),
Cenbio (4,61), lo6poe (4,58).

Ilo mnoxaszaremo wuHTeHcuBHOCTH (M, %) Bce wu3ydaemble copTa SpOBOM TpHUTHKaJE
OTHOCWJINCh K TIOJYMHTEHCHBHBIM W HWHTEHCHBHBIM TumaMm. Ilo COBOKYIMHOCTH TOKa3aTesei
WHTCHCUBHOCTU M CTa0WJIBHOCTH HanOoJee MPUCTIOCOOIIEHHBIMU K MECTHBIM YCIIOBHSM OKa3aJIiCh
copra Cenbiio, bonepo, Ksamapo, Jloopoe (Tabmuma 2).

OnHoi M3 BaXHEHUIIMX XapaKTEPUCTUK MCXOIHOTO MarepHaa sBJISIeTCs MPOAOKUTEIbHOCTh
BereTaloHHoro nepuoja. IlpuBenénnsie B Tabnuie 2 JaHHbIE HANIAIHO JEMOHCTPUPYIOT, YTO Y
coproB Amuro, Amope, Jlopodes, CioBo, Poccuka BereranmioHHbd miepuoa Ha 3-4 1HS KOpode
crangapta ['pebemok. OTu copra cocTaBistoT panHecnenytoo rpynny. Copra I'pebemok, {obpoe,
Cenbuo, lopodes, bonepo BBIKONAIIMBAIOTCS W CO3PEBAIOT IMPAKTHUYECKH OJHOBPEMEHHO, C
pasHuuei B 1-2 s, U cocraBinsdT cpefaHecnenyto rpynny. Copra [lamare Mepexko, 3ao3epse,
Kapmen, KBaapo cospeBatoT Ha 2-3 1HS TO3[HEE CPEIHECHENOro CTaHIapTa U COCTaBISIOT
cpeaHeno3Ho rpynmny. CopTta paHHECIIENbIe U CpeAHECIIeNbIe TPEICTABIAIOT HHTEPEC B KaueCTBe
HCXOJIHOTO MarepHaa JUls CeJIeKIIH IPOBOU TPUTHKAJIE Ha ckopoctenocTs (Tabmnuma 3).

ITo conmepxxanuto Oenkxa B 3epHe (11,8-13,3%) Bce u3ydeHHbIE copTa SpOBOM TpHUTHUKAIE
OTHOCATCS K 3€PHOBBIM KOPMOBBIM KYIIBTYpaM M PEKOMEHIYIOTCS K HCIIOJIB30BAHUIO B KaueCTBE
MCXOIHOTO MaTepuaia JUls CeNeKIMH HOBBIX COpTOB Ha 3epHOodypax. Ilo Bennumne maccel 1000
3epeH Bblgenuwnuch copra Hopmann, Kapmen, Jo6poe, Ksanpo, kotopele, 0coO0eHHO, B
OnaronpusTHBIE JUIsl HAJIMBA CEMSIH To/ibl OPMUPOBAIM BBIIOJIHEHHOE KpynHOe 3epHOo (Macca 1000
3¢épen Oornee 47 1).

BeisiBieHsl copTa € TOBBILIEHHOM MNPOXYKTHBHOCTh Koiloca. B 3aBucumoctd  oT
CKJIaJIbIBAIOIIMXCSI TIOTOJJHBIX YCIOBHIA B Ieprol (POpMHUPOBAHUS KOJOCA, IIBETEHUS U HAJMBA 3€pHA
MPOAYKTUBHOCTH KoJjloca o copTaM Bapbuposaia ot 1,20 go 1,79 r. B 6naronpustHbie rogsl Macca
3epHa c Kojioca npesblmana 2,4 r. [lo naHHOMY mpH3HaKy JydlIMMHU OKa3aiauck copra HopmaHh,
Ho6poe, Jopodes, Kagpo, CenbIio.
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Tabnuma 3
[TIOKA3ATEJIN XO3HI7ICTBEHHO-L[EHHI>IX [TPU3HAKOB SPOBOU TPUTUKAJIE
(CPEIHAA 2017-2022 1T.)

Copm Bezcemayuonnwiii Cooeporcanue Buvicoma Macca 1000 Macca
nepuoo, oHeti oenxa, % pacmenus, 3epeH, & 3epHa ¢
cm Kozaoca, 2

I'pebemiox 98 12,1 87 43,9 1,31
Amuro 95 12,4 70 41,4 1,20
Hopmanu 98 12,0 80 47,2 1,58
PoBust 98 12,4 78 45,1 1,37
Kapmen 101 11,8 88 48,2 1,30
Amope 96 12,3 78 42,4 1,26
Poccuka 97 12,3 7 44,6 1,36
Ho6poe 98 13,0 75 47,3 1,68
3a03epne 103 12,6 91 47,0 1,36
CioBo 97 11,8 83 44,0 1,43
Hopodes 97 12,2 72 42,8 1,65
KBanpo 104 12,0 87 47,3 1,69
Cenb1o 101 12,8 84 449 1,70
Bonepo 97 13,3 68 45,5 1,63
[MamsaTe Mepexko 105 11,8 90 431 1,58
CpenHss B OTIBITE 99 12,3 81 45,0 1,47

B Tteuenne 20182022 rr. npoBeAeHBl BHYTPUBMJOBBIE CKPELIMBAaHUS C COPTaMHU,
BBIJICIUBIIMMHCS 110 OTICIBHBIM WM KOMIUIEKCY MpHu3HAKoB. OTOOPHI SJIUTHBIX PACTCHHIA,
MIPOBEJICHHBIC U3 THOPUIAHBIX MOMyIsuil F2-F4, moka3anu BBICOKYIO pe3yJlbTaTUBHOCTH 0TOOpa B
F3-F4.

Haubonpiree KOTMYECTBO BBICOKONPOAYKTUBHBIX PACTEHHHA OTOOpaHO €3 THOPHIHBIX
nonyssiiuii F4 — 9/17 Poccuka X Jloopoe (40%), 3/17 3ao3epbe x KBaapo (42%), 8/17 Poccuka x
KBaapo (47%), 3/15 TP-8031 x Hopmans (42%), 20/15 Hopmauu x Jlotac (39%), 21/15 Hopmanu
x TP-8031 (39%), 35/15 Jlorac x I'pebemok (35%); F3 11/18 x-3725, Ilonsima x bonepo (38%),
6/18 x-3709, Mekcuka x 3ao3epbe (43%), 3/16 3ao3zepbe x cBoboaHOE onbuieHUe (29%), 15/16 T-
66 x Kapmen (40%).

IToroMcTBO OTOOpaHHBIX pAacTEHHH Ha JTale CeJEeKIMOHHOIO IHMTOMHHUKA OTJIMYajIoCh
BBICOKOM MPOAYKTUBHOCTHIO Kosoca (bonee 2 r), maccoit 1000 3epen (42—54 r). Bricota pacteHuii
cocrapisuia 78-90 cM ¢ mpouHbIM HenonerarommM crediiem. B roner snudurorun (2020-2021 rr.)
OTOOpaHHBIE JIMHUHM OTIWYAIUCh TOJEPAHTHOCTHIO K Oypoil pikaBUMHE, MYYHHCTOM poce W
centopuo3y kosoca. OTOOpaHHBIE JIMHUM M3Y4YalOTCS Ha 3Tanax CEJEKIUOHHBIX MUTOMHHUKOB C
nocienyomeil OIeHKOHN TyqInX JMHUN B KOHKYPCHOM COPTOHMCIIBITAHUH.

Bu1600wbi

Copra sApoBOM TpUTHKAJ€ BBIBEJCHHbIE B  IOYBEHHO-KIMMAaTHYECKUX  YCIOBHUSIX
Brnagumupckoit oGmact U JOMyIIEHHBIE K HWCIOJIB30BAaHUIO BO MHOTHX pernoHax Poccuiickoit
®denepai OJJHOBPEMEHHO SIBJISIOTCS ILIEHHBIM HCXOJHBIM MarepHalioM Jis CEJIEKIIMH HOBBIX
COPTOB Ha MPOAYKTHBHOCTb, YCTOMYMBOCTH K OOJIE3HSAM W IJIACTHMYHOCTH. JIydITUM HMCXOIHBIM
MarepuajioM Ha CKOPOCHENIOCTb SIBISIOTCS IutacTHuHble copTa CnoBo, [lopodes, Poccuka; Ha
MPOAYKTUBHOCTh — cpennecnenbie copra Cenwito, Jobpoe, ['pedemok, bonepo, cpenneno3namii
KBanpo; Ha kxpynHocth cemsH — Hopmann, Kapmen, [{oOpoe, Ksagpo. C wucnonb3zoBaHnuem
BBIICTTUBIIINXCSI COPTOB B KaU€CTBE POAUTEIHCKUX KOMIIOHEHTOB CO3/1aH THOPUAHBIN MaTepHal.
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DddekTuBHOCTL 0TOOPA BHICOKOTIPOAYKTUBHBIX PACTEHUN W3 THOPUAHBIX momynsmuii F3-F4
coctaBuia 29-47%. IloroMcTBO nydmmx OTOOpPAHHBIX PACTEHUN H3Y4aeTcs B CENEKIHOHHBIX
IINTOMHHKAaX
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STUDY OF BAKING QUALITY AND DETERMINATION
OF HIGH MOLECULAR WEIGHT GLUTENIN SUBUNITS (HMW-GS)
OF LOCAL AND INTRODUCED WHEAT VARIETIES
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Annomayus. PaccMarpuBaeTcs xJiebonekapHoe KauecTBO 36 copToB MIleHUIbI. MccnenoBanbl
3amacHple  O€NKM —  BBICOKOMOJICKYJSIpHBIE — CyObeauHuipl  nmoteHnHa  (HMW-GS).
OnexTpodoperpaMMbl  0OpabarbiBaii B KommbloTepHOi mnporpamme GelPro Analyzer 4.0.
MornexynsapHyo Maccy CyObeqMHUI IoTeHrnHa onpeaensuiu no Meroauke G. Galili, M. G. Feldman
C TOMOIIBI0 MapKepHOro copra. KadecTBO DNIOTEHMHA OLEHMBATM B Oauiax MO METOJIUKe
O. JlykoBa. Bpimeuky xiyie6a NpoOM3BOAMIM MO O€30MapHOMY METONY, OOLIEHPUHATOMY METOAY
1abopaTopHOM BBHINEUKH, OpOXKEHHE TecTa M Jaibllie BbIeYKa ObLIM MPOBEIEHbl Ha MHpubdopax
Domino u Arianna. B pesynbrare nccienoBaHuil ObUIO BBISBIEHO, YTO TOJBKO y 7 HCHBITYEMBIX
obpasuoB (Ackepan, Azemeriu 95, 'éneH, I'sipMbI3bl rionb, Hypny99, Tane38, Yryp) ¢ Hyinb-
aienem, uMmeromux cyorenununy 1 (Glu-Ala amnens), Habmrogaercs ¢parMeHT pasmepom 344
IIH., Y OCTalbHBIX 29 00pa31oB, konupyembix JokycoMm Glu-Al, umeromux cyoveaununy 2* (Glu-
Alb amnens), ammuduuupyercs ¢parMeHT pasmepom 362 nH. [IpucyTcTBHEe Hynb-amienu He
BCEI/1a OTPHULATENLHO BIMSAET Ha XJIeOomneKkapHoe KadecTBo. [IpHunHy 3TOro nNpecTouT BhISICHUTS.

Abstract. The baking qualities of 36 varieties of wheat are considered. Storage proteins —
high molecular weight glutenin subunits (HMW-GS) — were studied. Electropherograms were
processed in the GelPro Analyzer 4.0 computer program. The molecular weight of glutenin subunits
was determined according to the method of G. Galili, M. G. Feldman using a marker variety.
The quality of glutenin was assessed in points according to the method of O. Lukov. The bread was
baked using the straight method, in accordance with the generally accepted method of laboratory
baking; the fermentation of the dough and further baking were carried out on Domino and Arianna
devices. As a result of the research, it was revealed that only 7 test samples (Askeran, Azemetli 95,
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Gonen, Gyrmyzy Gul, Nurlu99, Tale38, Ugur) with a null allele, having subunit 1 (Glu-Ala allele),
have a fragment of 344 bp in size, in the remaining 29 samples encoded by the Glu-Al locus,
having subunit 2* (Glu-Alb allele), a fragment of 362 bp in size is amplified. The presence of a null
allele does not always have a negative effect on baking quality. The reason for this remains to be
determined.

Knroueswie cnosa. COPT NIICHUIBI, UMMYHUTCT, INIFOTCHUHBI, OICHKA Ka4YCCTBA.
Keywords: wheat variety, immunity, glutenins, quality assessment.

[Mmrenuna (Triticum) — camas BakHas TPOJOBOJILCTBEHHAs KyJIbTypa. Takoe 3HauCHHE
MIICHUIBI O0YCIIOBIICHO €€ BBICOKOH YpOXKalHOCTBIO, OONBLIMM cofepxkanueM sHjpocrnepma (80-
84% oT Maccel 3epHa), 4TO JAaeT BO3MOXKHOCTH IPH €ro nepepadoTKe MOoJy4yaTh BBICOKHM BBIXOI
COPTOBOIl MYKH, Hapsily C 3TUM LIEHHBI U CBOICTBa OEIKOBOTO, YIJIEBOJHOTO U (PEpMEHTATUBHOIO
KOMILIeKca MeHuIb [1-4].

B mmenure Ha 100 MIHMAJAWHA U TIIOTEHUHA npuxomuTcs 6onee 80% obimero comepxaHus
Oenka. OTu OenKM HAaxXOoAATCA B mieHule B cootHomeHuu 1,1:1-1,5:1. HaOyxas, onu moriomarot
200-300% BOABI IO OTHOLICHHIO K CBOEMY CYXOMY BECY M 00pa3ylOT CBSA3HYIO 3JIACTHUHYIO Maccy
— KJIEWKOBHMHY. YIPYro-3J1acTUYHbIC CBOWCTBA KJIEWKOBHHBI JAIOT BO3MOXKHOCTH IIOJIy4aTb W3
MIIEHUYHON MYKH XJI€0 ¢ BBICOKOM MTOPUCTOCTHIO, BBICOKOKaYE€CTBEHHBIE MaKapOHbl, KOHAUTEPCKUE
U apyrue uzaenus [S].

Kak u3BeCTHO BBICOKOMOJEKYISpHBbIE TIIOTEHHMHBI — 93TO 3alacHble OelKW 3HAOoCIEepMa
mireHuIpl, kogupyembie sokycamu Glu-Al, Glu-Bl u Glu-D1, nokanu3oBaHHBIMH Ha JJTHHHBIX
wiedax xpomocom 1A, 1B u 1D coorBercTBeHHO [6].

CocTosiHMe KIIEHKOBHHBI OIpENEesieTCsl COCTaBOM CYOBEIWHUI] BBICOKOMOJICKYISPHBIX
mrroteHnHOB (HMW-GS). B paGotax mo cpaBHEHHIO BIUSHUSA CyObEIUHUI] BHICOKOMOJIEKYISPHBIX
[JIIOTEHWHOB Ha XJieOOTeKapHbIe KauecTBa OblIa pa3paboTaHa OajibHAsE CUCTEMA OIICHOK Hanbosee
pacnpoCTpaHEHHBIX AJUICBHBIX BAPUAHTOB TPEX JIOKYCOB, Koaupyromux BMC rmorenunos [1, 2].

Annenpubie Bapuanthl Glu-Ala u  Glu-Alb, komupyromme cyobeauuumbl 1 u 2%
COOTBETCTBEHHO, OKa3bIBAIOT MOJIOKUTEIbHOE BIMSHME Ha XJiebomekapHble kKadecTBa (3 Oaa),
TOTa Kak HylIb-aJuleb HMeeT OueHKy | Oamn. TexHomormyeckoe 3Hau€HUE KIEHKOBUHBI
3akmoyaercss B (opMmupoBaHuM TecTa. OT KauecTBa KJIEMKOBHUHBI U €€ COJAEp)KaHUS 3aBUCUT
MoKa3areslb Ta30y[epXKUBAIONIEH CHUJIBI TecTa, 3aKIIOYAIOLINIicS B CHOCOOHOCTH YIEpKUBATh
BbIpaOOTaHHBIN ApoAOKaMU TUOKcu yriepoaa [1].

Cunraercs, 4yTo, 4eM OOJBIIMM YHUCIIOM CBSI3€d MOIJEPKUBACTCS CTPYKTypa KIIEHKOBHHBI,
TEM JIydlile ee pu3nYecKre u Mexanuueckue corictsa [7]. Jucynbduansie cesizu (-S-S-) sBustorcs
OoJiee KpPEeMKUMHU 10 CPAaBHEHHIO C BOJOPOAHBIMM, YEM M BBI3bIBAIOT MHTEPEC YUEHBIX. BolaemnstoT
MHTEPMOJIEKYJISIpHBIE (MEXMOJIEKYISIpHbIE) -S-S- CBS3M, KOTOpbIE y4YacTBYIOT B HOJIMMEPH3AIMU
OelKOB 3epHa, M HUHTPAMOJIEKYISpHbIE (BHYTPUMOJEKYISpHbIE) -S-S- CBSA3M, CBA3BIBAIOIINE
OT/IEJIbHBIC YaCTH MOJICKYJIbI I MHOB WK 18 mirorenuHoB [6, 8].

Lenvio pabomur ObUIO U3yueHUE OEITKOBOIO KOMIUIEKCA M ONpENeNIeHHE XJIeOOTEeKapHOro
KauecTBa COPTOB MILIEHUIIBI, UCIIOIB3YEMbIX B A3epOaiimxkane.

Mamepuan u memoouxa
Marepuanom myis paboThl CIyXKuiaud 36 COpTOB Uil ONpENeseHHs] COCTOSHUS OeKOBOrO
KOMIUIEKCA. BBICOKOMONEKY/sIpHBIE CYyObEIMHHUIBI IIIOTEHWHA BBIICIAIM M aHATU3UPOBAIU
ogHoMepHbIM 37ekTpodope3om B SDS-PAGE. benku Bbiensiu U3 MHIUBUAYAIbHBIX 3€PHOBOK.
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DnekrpodoperpamMmbl - 00pabaTeiBan  KOMIbIOTEpHOH mporpammoii  GelPro  Analyzer 4.0.
Monekynsapayio Maccy (Mr) cyoweaununr mmoteHuHa omnpeaernsiia mo G Galili u M. Feldman
(1983) ¢ momorsio MapkepHoro copta [10].

[TpoBoaunace kannbpoBka BMC-Ti0TeHHHOB MapKepHBIX COPTOB ¢ McHonb3oBaHneM HMW-
Habopa OenkoB ¢upmel Bio Rad. Ilpum wumHTEepnperanmm smnekTpodoperpaMM HCIOIb30BATH
JUTEpATypHbIC CBEICHHS MO AJUICIbHBIM COCTOSHHSAM TIOTCHUHKOAUPYIOmUX J0KycoB (Glu-1)
KauectBo Glu-1 B 6aiax onenusanu mo O. Lukow ¢ coasr. (1989) (Tabmuma 1) [9].

Tabmuma 1
I[NOKA3ATEJIM KAUECTBA
JJIA OTAEJIBHBIX CYBBbEAMHUAIL I'NTFIOTEHWUHA WJIA UX TTAP [9]
Oyenka Jlokyc
Glu-Al Glu-B1 Glu-D1
Buvicoxomonexynsprule cyOvedunuyvl eniomeHuna

4 - - 5+10
3 1 17+18 -
3 2* 7+8 -
3 - 13+16 -
2 - 7+9 2+12
2 - - 3+12
1 null 7 4+12
1 - 6+8 -
1 - 20 -

JlanHbIe Ioy4eHsl ipu oMoty papunorpada “Farinoqraf-Brabender”, muxcepa S 300 N.

Brineuky xie0a mpou3BOIWIH, TIO OE30MapHOMY METOAY, COOTBETCTBEHHO OOMICTIPUHATOMY
MeTOo/ly J1abOpaToOpHOil BBINCUKH, OpOKCHHE TeCcTa M Jaibllie BbIleYKa ObUIM MPOBEACHBI Ha
npudopax “Domino” u “Arianna” [3, 11].

Pe3zynemamol u 0o6cyscoenue

B nensx u3yueHus GeIKOBOro KOMIUIEKCA, 36 MECTHBIX M WHTPOLYLUPOBAHHBIX COPTOB,
ObUIN TPOBEJICHBI, AaHAIM3BI C UCIIOIB30BAHNEM KOJloMUHaHTHOro Mapkepa UMN19, no3Bosstomnero
UACHTU(PUIIMPOBATH aJUIeNbHBIC BapuaHThl rTeHoB BMC TIIIOTEHHHOB.

N3 oOmiero umcma, Tonbko y 7 o6pas3ioB (Ackepan, Azemeriu 95, ['€HeH, [bIpMbI3HI TIOTIb,
Hypny99, Tane38 u VYryp) c Hynb-auieneM umetonmx cyobeaununy 1 (Glu-Ala amnens),
HaOmronaercs pparMeHT pasmMepoM 344 mH., y ocTalbHBIX 29 00pa3loB, KoaupyeMbIx JJokycoMm Glu-
Al, umeromux cyobenuuuny 2* (Glu-Alb amnens), ammmudunupyercs dpparMeHT pazmepom 362
ITH.

IIpu BbImeuke, aHaIM3bl XJEOOMEKAPHOIO KauyeCcTBA, BBIIICNIEPEUUCICHHBIX 7 COpPTOB,
umeronux cyorenuuuiy 1 (Glu-Ala amnens) mokasanu, 94To TONBKO y IBYX cOpToB (Azemeriu 95 u
Hypny 99), mo cpenmHuM TpexJIETHUM JaHHBIM OOIIed OLIEHKH xyieba CpPaBHUTEIBHO HH3KHE
MoKa3aremnu, K mpumepy, y Azemeriiu 95 — 4,5 6amnos u 4,4 6amioB y copta Hypiy 99.

VY coproB Ackepan, ['€énen, Tane38 umeroumx cyObenuuuny 1 (Glu-Ala amnens, Hynob
aJlJIeNb) 9TH JIaHHbIe He Obun Hike 4,8 6auioB B cpegHeM 3a TpH roga. CpeaHue TpexJeTHHE
naHHble KbIpMBI3HI T10JIb CYMTAIOTCS] CAMBIM BBICOKMMH, TIO CPAaBHEHHIO C OCTaJIbHBIMU, 4,9 6aIioB,
a'y copta Yryp Bce 3 rona ypoBeHb 4,6 6auioB ocraBaics Hem3MeHHBIM (Tabmuma 2).

Cpennue TpexyieTHHE pe3yibrarhl GpapuHorpada coproB Azemeriu 95 (¢.6.0. 53,4) u Hypny
99 (¢.6.0. 47), To’ke MOATBEPIKAAIOT BHIMIEU3IIOKEHHBIN (HAKT.
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W3BectHO, uyTo B nipeaenax ot 60 qo 110 Gamtosoii orienku (papurorad), cauraroTcest copra ¢
YIOBJIETBOPUTEIHHOM CHIION MykH, HIbke 60 u Boime 110 — crmabas myka.

Tabnuna 2
PE3VJIBTATHBI XJIEBOIIEKAPHOI'O KAYECTBA .
U OIIEHKA ®APUHOT'PA®A COPTOB C CYBBEAMHUILIEUN 1*
Haszeanust copmos Xnebonexaproe xawecmeso, Oaiivl Dapuroepadh, ¢.6.0

2020 2021 2022 Cpeonee 2020 2021 2022 Cpeonee
AckepaH 4,7 4,9 4,8 4,8 90,0 86,0 100,0 92,3
Aszamanu 95 4,5 4,5 4,4 4,5 49,0 56,0 58,0 54,3
I'énen 4,7 4,8 4,9 4,8 75,0 79,0 86,0 80,0
KBIpMBI3BITIOB 48 48 50 49 83,0 86,0 90,0 86,3
Hypny 99 4,3 4,5 4,3 4,4 43,0 50,0 48,0 47,0
Tane 38 4,8 4,8 4,8 4,8 65,0 70,0 78,0 71,0
Yryp 4,6 4,6 4,6 4,6 75,0 80,0 79,0 78,0

bamnosast onerka (papunorpad) 5 apyrux copToB Oblila OTHOCHUTEIIBHO BHICOKas: ACKepaH —
92,3 ¢.6.0, ['éren — 80,0 ¢.6.0, ['sipMbI3HI THOTE — 86,3 ¢.6.0, Tame 38 — 71,0 ¢.6.0 u Yryp —
78,0 ¢.6.0 (Tabmuma 2).

ITo orenke dapuHOorpada xneGonekapHoe KauecTBo: y copra KeIpMbI3hI TH0JIb — BBICOKOE, Y
copra Hypny 99 — uuskoe (Pucynok 1-3).

Oapuuorpa;mvla

e e i s

0 2 4 6 8 10 12 14 16 18 20

Min. — Max. Mit. — Xoq

Pucynok 1. ®apunorpamma Keipmei3sl rtomb dap. (oreaka — 90 0), 2022 r
Kaxk BugHo u3 Pucynka 1, kpuBas — OTHOCHTENBHO NPUOIIIKEHA K TpadMKy CHIIBHONH MYKH,

3TO O3HAYaeT OTHOCHUTEIBHO 3JIaCTHYHOE TECTO M CTabuiIbHOCTh. DapuHOTpaMMa MOKa3bIBAET
KPUBYIO C1a00W MYKH, TO €CTh HU3KHE IJTACTUYHOCTh M CTAOMIIBHOCTb.
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Hecmotpst Ha To, uTO 00a 3TH copTa C Hy/Ib-auiedeM wumMmernmx cyorenununy 1 (Glu-Ala
aiiens), Kak BUAHO w3 Pucynka 3. XieOomekapHOE KadecTBO ATHX COPTOB 3HAYUTEIHHO
OTJINYAETCS.

Min, Max. Mit. — Xop

o VRATRSTETNEN o

W OIRMIZI GUL 1

Pucynoxk 3 JlaGoparopHas Bbeinieuka xjieba copra KeipMei3sl rionb (a) u Hypay 99 (6) 2022 1.

AHanm3 alIenbHbIX BApUAHTBI T'CHOB BMC TIIIOTCHUHOB, MECTHBIX COPTOB, IOKaslajl, 4TO
MPUCYTCTBUC HYJIb-AJUICIIN HC BCCTd OTPHULATCIIbHO BIIUACT HA XJ'IC6OHCKapHOG Ka4C€CTBO. HpI/I‘-II/IHy
4€ro, Np€aACTOUT BbIACHUTD.
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KOPMOBBIE KYJIBTYPHI 3ACYIILIUBBIX TOPHBIX TEPPUTOPUM
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Abstract. Presents information on feed crops of arid mountain lands of Nakhchivan. It is
established that the most widespread group of feed grasses of the studied area includes Artemisia L.,
Salsola L., Kochia Roth, Atriplex L., Symphytum L., Astragalus L. and others. The distribution area
of feed crops of these genera and mixed associations formed by them were studied.

Annomayus. llpencraBieHbl CBEIEHHUS O KOPMOBBIX KyJIbTypax 3acCylLIMBBIX TOPHBIX
tepputopuii HaxnueBanu. YcTaHOBJI€HO, 4TO K HauOojiee pacIpOCTPaHEHHOM TPYIIE KOPMOBBIX
TpaB u3y4daeMoil Tepputopuu oTHocsTcs Artemisia L., Salsola L., Kochia Roth, Atriplex L.,
Symphytum L., Astragalus L. u ap. M3yd4eHbl TeppUTOPUH PACHPOCTPAHEHHS KOPMOBBIX KYJIBTYP
ATUX POAOB U 00pa3yeMbIX UMH CMEIIAHHBIX aCCOIHAIIHA.

Keywords: feed crops, dry lands, plant communities, herbivores, steppes.

Kniouesvie cnosa: KOpMOBBIE KYNBTYpbI, 3aCyIJIMBBIE 3€MJIM, PACTUTEIbHBIE COOOIIECTBA,
TPaBOSAIHBIE, CTEH.

Many fodder plants are distributed in natural pastures and meadows of the forestless arid
mountainous terrain of the Gunnut-Gapichik physiographic region. Since these plants have different
forage values, cattle eat them differently. However, the most common species of the fodder group in
the study area include Artemisia L., Salsola L., Kochia Roth., Atriplex L., Symphytum L.,
Astragalus L., etc. Some species of the genus are very valuable in terms of fodder and can be used
in the region as a source for the development of animal husbandry. Taking this into account, the
distribution, bioecological characteristics and fodder value of some plants of fodder value have been
studied in non-forested, arid mountainous areas of the region.

Artemisia lerchiana-Artemisia lerchiana, A. fragrans, distributed in the forestless arid areas of
Gunnut-Gapichik physiographic region of Nakhchivan Autonomous Republic and considered as a
valuable fodder plant, can be named Sharur, Saderak, Kengerli, Babak and especially Julfa-Ordubad
administrative region. The background in its belts is created by the lower and middle mountains. It
is distributed on dry slopes and in steppes in desert-semi-desert and steppe vegetation in the
Gunnut-Gapichik physiographic region. The plant is upland in the mountain belt and forms a
variety of formations. In low mountainous areas it forms mixed associations with ephemeral,
ephemeroid, and shorang plants. Dominance or sub dominance in these associations.
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It is a gray-haired half-breed. The trunk (15) is 30-50 cm tall, whitish-hairy in the first stage
of vegetation, then densely pubescent, and has branches. It is a plant that branches slightly above
the base. The leaves of the lower stem are 2.5-3.5 cm long, oblong, twice feathery, the lobes thinly
lanceolate or lanceolate. The corms are sessile, ovate or globular.

The flowers are yellow. It blooms in September-October and its seeds ripen in October-
November. Artemisia lerchiana has a pungent odor and bitter taste due to the presence of many
essential oils. It is eaten by sheep after the onset of frost during the fall and winter months, after the
essential oils in white wormwood and the amount of the toxic substance santonin in those oils have
diminished. It is relatively bad in the summer and is not eaten at all in the summer. The plant has
preventive value. When animals eat this plant, the substance santonin destroys the worms in
them [1].

Fodder areas of Artemisia lerchiana in Azerbaijan, their fodder value and classification were
studied by R. K. Malikov [11, 12].

A. splendens, — another species of Artemisia, widely distributed in the subalpine and
especially high mountain zones of the Nakhichevan Autonomous Republic, is considered a good
pasture plant for small horned animals. It is resistant to grazing and trampling and is eaten with
great enthusiasm. There are 42 species of Artemisia known in Azerbaijan [1].

Among these species, A. vulgaris and A. absinthium, which have important forage value, are
eaten by livestock in summer in sufficient quantity.

Salsola L. is one of the plants growing in bare, treeless areas of the low and mid-mountain
zones of the physiographic region. It has a bitter taste due to the large amount of salts accumulated
in its composition. Therefore, they are not eaten until the fall frosts. After this period, some of their
species begin to be eaten. Salsola dendroides, Salsola nodulosa, Salsola ericoides, etc. can be
shown.

Salsola dendroides is a young shrub with densely pubescent trunk (spring and summer), up to
1 m high and sometimes more. A large number of trunks are out of rule. In young leaves are linear,
cylindrical, covered with yellow hairs, in the fall — oval, triangular, hairless. The flowers are
numerous and form a broomstick on the branches. The fruits are winged. The highest stage of its
development is reached in the fall, and then the annual shoots dry up. In summer, new shoots begin
to develop from the root canal. It blooms in May and gives seeds in November. A well-developed
bush can produce up to 100-200 thousand seeds.

Widespread in all plains and mountainous regions of the Nakhchivan Autonomous Republic.
It is found in the foothills of Julfa, Kengerli and Sharur administrative districts of Gunnut-Gapichik
region, mainly on plains and depressions with salty and sandy soil, in river valleys. It grows along
the banks of streams, on irrigated crops, in weedy places.

The chemical composition of Salsola dendroides shows that the stems of this plant contain
70% water and the leaves contain 80% water. The amount of ash in the leaves is more than 33% and
in the bark 13-14%. In addition to fiber, the amount of protein, proteins and fats in the leaves is also
high. This indicates that cumin is a plant of high fodder value. Annual dynamics of aboveground
and underground mass of Salsola dendroides in Azerbaijan was studied by R. K. Malikov [10].

Salsola ericoides is a suitable forage plant for cattle in fall and winter. It is a shrub with a
height of 60-70 cm. It is weakly branched. The lower part of the trunk is woody, covered with light
gray bark. Young birds are grayish at first, then bare and bluish. In the fall, the branches dry up, the
whole plant becomes grayish-black. The leaves are numerous, cylindrical, fleshy.

The fruits are winged. Mayflower blooms and produces seeds in October. It grows on gentle
slopes with saline, loamy soils. Its forage value is similar to other species and it is relatively well
eaten by livestock.

(1)
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Salsola nodulosa is a small bush up to 30 cm high. It is branched from the base part. The
lower part of the trunk is woody, covered with grayish bark. Young birds have gray plumage. The
leaves are small, odd triangular in shape, falling off quickly. Flowers are arranged singly in the axils
of the inflorescences and form a spiny flower group. The fruits are winged. It blooms in July-
August and produces seeds in September-October.

Widespread in the plain part of the Nakhchivan Autonomous Republic. Widespread mainly in
places with hilly relief in the foothill zone, on slopes and hills with varying degrees of inclination of
individual hills and valleys. It grows on saline, compacted and variously saline soils. These soils are
often hardened clay, sometimes-sandy clay. It is a plant that is eaten by livestock in sufficient
quantities.

Chenopodiaceae — one of the interesting genera — Chenopodium L. Ch. foliosum is a plant
willingly eaten by cattle on winter pastures of the middle-mountain belt of the area.

Ch. foliosum is widely distributed in desert and semi-desert types of vegetation on winter
pastures of the physiographic region of Gunnut-Gapichik, in lowland and hilly areas.

Caryophyllaceae — Silene bupleuroides — a species of the genus Silene L. is a valuable
fodder plant. It is characteristic of all regions of the study area. It is distributed from the middle
mountain belts to the subalpine belt.

Another representative of the genus Gypsophila L. Two species belonging to this genus were
recorded in the study area: G. elegans and G. lipskyi. These species do not form associations in 