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HNCCIEAOBAHUE POCTA U PABBUTUSA
Pterocarya pterocarpa (Michx.) Kunth ex Iljinsk. B YCJIOBUSIX ex situ

O©OMameoosa K. A., Azepbaiiodxcanckuii 20cyoapcmeennvlil nedazo2uieckKutl yHugepcumemn,
2. baxy, Azepbaiioscan, k mammadova@bk.ru

STUDY OF THE GROWTH AND DEVELOPMENT OF Pterocarya pterocarpa (Michx.)
Kunth ex Iljinsk. IN ex situ CONDITIONS

OMammadova K., Azerbaijan State Pedagogical University,
Baku, Azerbaijan, k_ mammadova@bk.ru

Annomayus. B craTbe aHanmu3upyeTcs pocT U pa3Butue Buna Pterocarya pterocarpa (Michx.)
Kunth ex Iljinsk., otHocsameroca k pony Pterocarya Kunth (Juglandaceae DC. ex Perleb) —
penukToBOro pacteHus apkruyeckoit duiopsl Il nepuona B ycnoBusix ex situ. JIjist OEHKH YPOBHS
ananrtanuu JlanuHbel KPbUIOIUIOAHON B YCIOBUSX ex Sifu W3y4daJuCh €€ POCTOBBIE XapaKTEPUCTUKU
Kak B MOJIOJOM, Tak M B IIOXKWIOM Bo3pacte. B Xome wuccinenoBaHus ONPEAEIIEHO
o6uomopdosiornyeckoe CTpoeHUE BCXOAOB P. pterocarpa, pa3Mep U KOIUYECTBO TMIIOKOTUIIEH,
3apOJIBIIIEBBIX JIMCThEB. B pe3ynbrare HAOMIONEHUI 3a BCXOJAMH ONpENeIsuid (OPMUPOBAHHUE U
pPOCT TPOCTHIX, CIOXKHBIX HACTOSALIMX JIUCTHEB, JKU3HEHHBIM LUK 3apOJbIIIEBbIX JHCTHEB.
HccnenoBanue Iokaszano, 4YTO B YCIOBUSAX eX Sifu POCT BCXOAOB JIamuHBI KpBUIOILIOIHON
IIPOUCXOIUT UHTEHCUBHO C TPETHEH JI€Kabl anpess 10 BTOPOM Aekanbl uroHs. 1Ipu n3ydyennn pocra
U pa3Butus P. pterocarpa B yCIOBUSIX ex Sifu B CPABHEHHUH C YCIOBUSAMH in situ ObLIO OOHAPYKEHO,
YTO KOHEYHas MPOM3BOAUTEIILHOCTh BCXOAOB B YCIOBUAX In situ Oblla BbIIIE, YEeM IIpU
KyJbTUBUpOBaHUM. Bereranus nusydeHHoro Buna P. pterocarpa B yClOBUSAX AIIIEpOHA HAYMHAETCA
CO BTOPOM JeKaJbpl MapTa MO BTOPYIO JIeKaay HOSO0ps, MIPOIOKUTEIbHOCTh BEreTallui COCTaBIIsSET
HeckoJbko JHeil. Ha ocHoBaHuMM aHanu3a pe3ysiabTaTOB HCCIEIOBAHHMS MOXKHO OTMETHTb, YTO
P. pterocarpa HOpManbHO IPOU3PACTAET U PA3BUBAETCA B KYJbTYPHBIX YCIOBUAX (AMIIEPOH).

Abstract. Results of analyzes of the growth and development of species Pterocarya
pterocarpa (Michx.) Kunth ex Iljinsk. of the Pterocarya Kunth genus (Juglandaceae DC. ex Perleb)
— relict plant of the Arctic flora of the III period in ex sifu conditions have been shown in the paper.
Degree of adaptation of wingnut in ex situ conditions, its growth characteristics were assessed both
in young and old age. The biomorphological structure of P. pterocarpa seedlings, the size and
number of hypocotyls and germ layer were determined in the course of the study. The formation and
growth of simple complex true leaves and the life cycle of germ layer were determined as a result of
observations of seedlings. The growth of seedlings of wingnut occurs intensively from the third
decade of April to the second decade of June under ex situ conditions have been showed the study.
The final productivity of seedlings under in situ conditions was higher than under cultivation
conditions in ex situ as was found under studying the growth and development of plant.
The vegetation of the species P. pterocarpa under the conditions of Absheron begins from
the second decade of March to the second decade of November; the duration of the growing season
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is several days. P. pterocarpa grows and develops normally in cultural conditions of Absheron on
based of the analysis of the research.

Knioueswie cnosa: Pterocarya pterocarpa, ex situ, in Situ, BCXOAbl, PACTUTEIBHOCTb, POCT,
pa3BuTHE.

Keywords: Pterocarya pterocarpa, ex situ, in situ, seedlings, vegetation, growth,
development.

Tpetp u3 Gosiee uem 460 nepeBbEB M KYCTAPHUKOB B €CTECTBEHHOU duiope A3zepOaiimxaHa —
3TO PacTEeHUs, HYKIAIOIIMECsS B OXPaHe U 3alUTe, OONBIIMHCTBO U3 KOTOPBIX SIBIISIOTCS PEITMKTaMHU
III neprona u 3HIEMUYHBIMU pacTeHUSAMHU [1].

Pterocarya pterocarpa (Michx.) Kunth ex Iljinsk. — penukToBO€ pacTeHHE apKTHYECKOM
¢nopsr [1I-ro mepuona [2—4].

JlanHa KPBUTOTUTOHAS KOTJIAa-TO ObLIA MIMPOKO pacipocTpaHeHa B AzepOaiikaHe (Aa3zaHb-
Aiipuinaiickasi 1oiauHa, JIeHKopaHCKas paBHHHA), HO TEIEPh apeajl e pacIpoCTPaHEeHUsI CY3WIICs, a
YHCIEHHOCTh BHJIa yMEHbIIUIACH [5].

P. pterocarpa ectectBeHHBIM 00pa3oM 00pa3yeT YUCTHIE JIeca HA PABHUHAX, B MPEATOPHSIX U B
pailoHax ¢ BBICOKOW BJIQXKHOCTBIO MJIU K€ BCTPEYAETCs BO BIAKHBIX HU3HMHAX, JI0JIMHAX, Ha Oeperax
pPEK BMECTE C JpYyTrUMH BUJaMH JAepeBbeB. MIHOTAA OTAEIbHBIE 1€PEBbS TOJHUMAIOTCS HA BBICOTY
1000-1300 ™ Hazg ypoBHeM mops. Berpeuaercs B necax Camyp-/laBaurHCKOM paBHUHBI, B CEBEPO-
BocTouHOM yactu bonbmoro Kaskaza (A3epOaiimkan).

H. C. CadapoB Ha IpOTSKEHUU MHOTHX JIET MPOBOJA HccieqoBanus Ha penukrax 11l nepuoga
3aHUMAJICS H3yYeHHEM OMOJKOJIOTHYECKHX OCOOCHHOCTEH ¥ BHYTPHBHIIOBOH HW3MEHYHMBOCTH
OCHOBHBIX PEITMKTOBBIX JIEPEBHEB U KyCTapHUKOB (hriopsl Azepbaiimxana [6—7].

B llentpanbHoM OOTaHMYECKOM CaJy HEKOTOpbIE MCCIE0BaTeNd TaKKe 3aHMMAJNCh
uHTpoaykuuei Jlanuuel KpputoronHou [8—11].

B cBere BbIIIEU3I0KEHHOTO, ISl HAC MPEACTABISAI0 UHTEPEC, U3yUeHHE OMO3KOIOTHYECKUX
ocobeHHOcTell P. pterocarpa B YCIOBUAX ex Sifu, KaK Hay4yHOH, TaK M MPAKTUUYECKOM TOUKHU
3HAuUEHUs, OIpeJieIeHue MPUYMH MOCTENeHHOTO0 COKpAallleHHsl €ro apeaja, a Takke pa3paboTka u
peanusanus Mep 1o OXpaHe JaHHOTO BUAA.

Mamepuanvi u memoouka

HccnenoBanue nposoauiock B 2014-2017 rr. B LlentpansHom Gotanuuyeckom cany HAH
Azepbaiixana. Kak Bbilie OblI0 yKa3aHo, L1€Ib MCCIEI0BAaHUS — H3YYUTh OCOOEHHOCTH poCTa U
pasButusi Buna Pterocarya pterocarpa (Michx.) Kunth ex Iljinsk. B ycrnoBusix ex sifu, onpenenuTb
JUHAMUKY CE30HHOTO pa3BUTHSA. Mop¢ojorus H3y4eHHBIX BHJOB OINHUCaHAa [0 METOIUKE
. T. Bacunsuenko [12]. Poct u pa3zButue Buna onpenensnu no meronuke B. B. Cmupnosa [13],
A. A. Monuanosa u B. B. CmupHnosa [14], nnHamuky ce3onHoro passutus no M. H. beiinemany
[15], . H. 3aiieBy [16] u ap. meTomos [17].

Pesynomamot u ux obcyscoenue
Poct u pa3BuTHE, KOTOpBIC SBIISIOTCS KIIIOYEBBIMH IOKA3aTEISIMA JKU3HEACITEIIBHOCTH
pacTeHHi, SBIAIOTCS B3aWMOCBS3aHHBIMHM IIpollecCaMd. B HalleM HCCIIe0BaHHM H3ydeHa
XapaKkTepUCTUKa pocTa Buia P. pterocarpa KaK B MOJIOZIOM, TaK U B ITOXKHJIOM BO3pPAaCTe, /IS OLCHKH
CTETICHU aJIaNTalluK K YCIOBHIO ex Situ.
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I[To pesynapraram HamMX WCCIENOBAaHUNW OBUTIO OMPEACIICHO, YTO BCXOMbl JlarmuHbBI
KPBUIOIJIOMHOM ~ SIBIIAIOTCS  MMOOEraMHM THUIIOKOTHIIA. B Xoie HCCIenoBaHUS — ONPEIEIsUIH
Mop(doornueckoe CTpOSHHE BCXOAOB HCCIEIyEMOTO BUIA, pa3Mep M KOJIHYECTBO TMITIOKOTHIICH,
3apoableBbIx TucTheB (Tabmuma 1).

Tabauma 1
MOPDOJIOTMYECKHUE ITOKA3ATEJIM BCXOJ1OB P. pterocarpa
T'unoxomunw 3apooviuesovie aucmos
Hlupuna, mm Hnuna, mm Hlupuna, mm Hnuna, mm Yucno
1,5 25-40 2-3 15-20 2

[lepBblif HacTOSMIMK OOBIKHOBEHHBIH JIMCT oOpasyeTcst uepe3 S5 JHel Mocie BBIXONa
3apOJBILIEBBIX JUCTHEB HA MOBEPXHOCTH TMOYBBI, a CIOXKHBIM JMCT 00pa3yeTcsi Ha BCXOAAX uyepe3
15 guen.

N3yuyenue BCXOAOB JaHHOTO BHJIA MOKa3alo MX cladwiii poct B nepBbie quu (10 mneit), a ¢
TpEeThel eKaabl Masi TEMIIbBI POCTa BCXOJOB YBEIMUMBAIOTCA. V3yueHre poCTOBBIX XapaKTEpUCTHK
UCCIIeTyeMbIX BUJIOB MOKa3aJio, uTo Ha 30-AHEBHBIX BCXOAAaX (GOPMUPYETCS 5 MPOCTHIX JTUCTOYKOB U
POCT MPOPOCTKOB AOCTUTAET BBICOTHI 9,5 cm (PucyHok 1).

Pucynok 1. [Ipopoctok Pterocarya pterocarpa

Ha 60-mHeBHBIX Bcxonax BeicoTor 16 cM popmupyercs 1 croxHbIi aucT amuHoi 10 11 cm, a
Ha 90-1HEeBHBIX Bcxozax (popMupyercs 3 CIOXKHBIX JUCTa (Ha 5—7—9-MeXA0y3IHUsX).

Pesynbrarsl uccienoBaHuii MoKa3aid, YTO CO BTOPOH JeKa bl UIOHS y BCXOAOB P. pterocarpa
HAYMHAIOT OMNAJAATh JICNIECTKH, a uepe3 84 aHA mocie oO0pa3oBaHUs JICNIECTKOB BCXOJbI MOTHOCTBIO
OTaJaI0T, PU 3TOM Ha HUX Pa3BUBAIOTCS 5 MPOCTHIX JIMCTHEB U 3 CIOXKHBIX JucTa (Tabnuma 2)
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Tabmuma 2
MNPOJOJDKUTEJIBHOCTL XXU3HEHHOCTU
3APO/IBIIIEBBIX JIMCTBEB BCXO/1OB P. pterocarpa

Dopmuposanue Dopmuposanue Dopmuposanue Honnoe JKusnennwiii
3apooviuLesulx NepeUUHbIX CHIOJICHBIX TUCTNbER onaoanue YUK (cymxu)
aucmves HACMOAWUX 3apoobiuLesuIx 3apooviuiesbIX
NPOCMBIX IUCHbES Jaucmves JUCTbEG
2.V.15 7V.15 22.V1.15 25.VII.15 84

HccnenoBanus mokasaiu, 4To K KOHIY BETre€Talldd OAHOJETHUE BCXOAbI JIOCTUTAIOT 26 CM B
BBICOTY, a IEPUOJT pocTa JUTCs 86 aHel. Pe3ynbTaThl ncciaeqoBaHus TOKa3aiM, YTO MPOIECC POCTa
2-3-neTHUX BCX0AOB JlamuHBI KpBUIOIUIOJHOM HAYMHAETCs B NEpBOM Jekaae ampens. Poct
YCWJIMBAETCS C TPEThEH JIeKabl anpens 0 BTOPoid nekasl utoHs. [Ipu ananmse ObU10 0OHApPYKEHO,
YTO WHTEHCHUBHOCTH OKpAIIMBaHHs ObUTA HECKOJBKO BBINIC Yy OMHOJETHUX JaluH, cladbee y
JBYXJICTHUX U HEMHOTO BbIIIe y TpexieTHux (PucyHnok 2).

15 a
95
10 75 8,5
55
4 45 = 3,5

= II N .
0 — —

v v VI Vil

Pucynok 2. UaTencuBHOCTH pocTta TKaHel 1-3-nerHeii P. pterocarpa mo mecsiiam

He3nauntenbHoe yBeNWYEHHME BBICOTHI TPEXJETHUX BCXOAOB OOBSICHSETCS MOCTENEHHOMN
ajanranuel Buaa K 3acylIMBOMY cyOTponnueckomy kinumary Amnmepona (Pucynox 3).

Pucynox 3. 3-meruue Bcxomel P. pterocarpa

IIpn usyyeHun pocta U pa3Butus P. pterocarpa B YCIOBUSX ex Sifu B CpPaBHEHUU C
YCIIOBUSIMU in Situ ObLTO OOHAPYKEHO, YTO KOHEYHAs MPOU3BOAUTEIHLHOCTh BCXO/IOB B YCIOBUSIX in
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Situ ObLIA BBINIE, YEM TMPU KYJITHBHPOBAHHMH. Tak, BbICOTA |-IETHUX BCXOMAOB in Situ COCTABISET
21 cwm, nipu ex situ — 26 cM, BbICOTa paCTE€HU 3TOr0 BHAa B KOHIIE 2-TO BEreTallMOHHOIO Mepruoaa
— 47 cM™ in situ, B KyasType ke — 41 cM, y TpEeXJICTHUX MPOPOCTKOB in Sifu N ex Sit COCTABUIIO
79 cM u 62 cM cootBeTcTBeHHO (Tabnuia 3).

Tabmuma 3
BBICOTA U TOJIOBOM ITPUPOCT 1-3-JIETHUX ITPOPOCTKOB P. pterocarpa
B YCJIOBHSIX ex situ u in situ (mokasaTtenau pocTa)
Bospacm ex situ in situ
2000601 NPUPOCM, CM POCH PACMEHUS, CM 2000801 NPUPOCM, CM POCH. PACMEHUS, CM
1 26 26 21 21
2 15 41 26 47
3 21 61 32 79

CpaBHHTEIIBHOE HM3yY€HHUE JMHAMHUKUA pocTa JIamuHBI KPBUIOIJIOJHOM MOKA3ajio, YTO TEMIT
pocTa in situ ObLI BBIIIE, YEM exX Sifi BO BTOPOM U TPETHUH BEreTAI[MOHHBIC TIEPHOBI, B OTIIMYUE OT
MepBoro roja. Jta pa3Huiia o0ycIoBleHAa CBOEBPEMEHHBIM IMOJIMBOM IIOCEBOB, BBIPAIIMBAEMBIX B
KYJIBTYPHBIX YCJIOBHSIX, U IPABUIILHOM COOJIIOJICHUEM arpOTEXHUYECKUX MEPOIIPUSATUH.

B mpouecce WHTPOAYKIMKM BaXXKHO W3YYEHHE pPHUTMA CE30HHOTO pPa3BUTHS paCTCHUH,
MIPOM3PACTAIONINX BHE €CTECTBEHHOU Cpe/Ibl OOUTAHMS.

denonornueckre HaOMIONEHUs 3a BUIOM P. pterocarpa 1okaszainu, 4To HaOyxaHHe MOOEroB
Ha4YMHAETCS BO BTOPOM JIeKa/ie MapTa, a PaCKPBITUE JTUCTHEB — B TPEThel Jekane mapra. Onamganue
JIUCTHEB HAUMHACTCS B TPEThEH JIeKasie OKTAOps M MPOOJKAETCS 10 TPEThEe AeKaabl HOSOps.
[IpoaomKUTENBbHOCTE BEreTaluu cocTaBiseT 247 nHell B ycnoBusx AmiiepoHa W 245 nHel B
€CTECTBEHHBIX YCIOBUsIX pouspacTtanus (Tabnuia 4).

Tabmuma 4
HAYAJIO, OKOHYAHMUE U IMTPOAOJDKUTEJIBHOCTL BET'ETALIMN
P. pterocarpa B ycioBusix ex Situ u in situ
ex situ in situ
Hauano OKOHYAHUE — NPOOOINCUTNETLHOCHIb Hauano OKOHYaHUE — HPOOOIIHCUMETLHOCHTb
gecemayuu  8ecemayuys (cymxu) gecemayuy  gecemayuyl (cymxu)
18.03 20.11 247 24.03 2411 245

Takum oOpa3oMm, MO pe3yiapraTaM HCCIEIOBaHUS BBISBIEHO, YTO POCT M pa3BUTHE BHJA
P. pterocarpa B ycnoBusX ex sifu 3aBUCUT OT MHIUBHUIYaJIbHBIX OMOJOrMUYECKUX OCOOEHHOCTEH
BUJA.

Bv16o0wbi

B pesynbrare uccienoBaHus YCTaHOBIIEHO, YTO B YCIOBMSX ex sifu Ha AIIIEPOHE BCXOIOB
Pterocarya pterocarpa WHTEHCHBHEE PACTyT B alpese-uioHe. B ycloBuAX ex sifu CKOPOCTb pocTa
OJTHOJIETHUX BCXOZOB Oblja BBIIIE, YEM B YCIOBMSX in Sifu. DTO CBSI3aHO CO CBOEBPEMEHHBIM
IIOJINBOM TIOCEBOB, BBIPAIICHHBIX B KYJBTYPHBIX YCJIOBHSX, WM IPOBEICHHEM arpOTEXHUYECKHUX
MEPONPHUATHUH.

Temmnbl pocta 2-1eTHUX U 3-IETHUX BCXOJOB OBUIM HIDKE B YCIOBHUSAX in Sifu. ITO CBA3aHO C
TeM, 4TO (aKTOPBI CPEbl, BIMSIOIINE HA POCT BCXOAOB i1 Sifi, ONTUMAJIbHBI JJIS1 U3y4aeMOTro BUA.
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denonornueckre HaOMIONEHUS 3a BCXoAaMu Pterocarya pterocarpa 1nokasainy, 4To BereTallnOHHBIN
MIEPUOJI B YCIIOBUSX ex Situ IPOTEKaeT HECKOJIbKO JIOJIbIIIE, YEM B YCIOBUSX in Situ.

Ha ocHoBanuu aHanu3a MpoBEACHHBIX MCCICAOBAHUM MOXXHO OTMETHTh, UTO B YCIOBHSX ex
Situ pocT W pa3BUTHE BHUAA Pterocarya pterocarpa Ha ANIIEPOHCKOM IOIYOCTPOBE MPOTEKAET
HOPMAJIbHO (C Y4YEeTOM >Kapbl, 3aCyXd U T.J.), 4YTO PE3KO OTIMYAETCS OT KIMMara €CTeCTBEHHOU
cpenbl oOuTanus JIanuHbl KPbUIOTUIOAHOM.
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AGRIS F40

RARE TYPES INCLUDING IRIDACEAE JUSS. OF THE GARAGUSH MOUNTAIN
©Novruzi N., Nakhchivan Teachers Institute, Nakhchivan, Azerbaijan, nnurlana91@mail.ru
PEJKHUE BU/IbI IRIDACEAE JUSS. 'OPBI T'APAI'YII

©Hoepy3u H. A., Haxuuesanckuii nedacoeuseckuii UHCmumym,
2. Haxuuesanw, Azepbaiioscan, nnurlana91l@mail.ru

Abstract. The genus Iris Tourn. ex L. of the family Iridaceae Juss. there are 200 different
species in the Northern Hemisphere. There are more than 30 species of this genus in the territory of
the Republic of Azerbaijan, some of which are endemic to Azerbaijan or the Caucasus. All irises are
decorative and used in ornamental gardening. Iris caucasica Stev. (Iris caucasica Hoffm.) and I.
lycotis Woronow (Iris iberica subsp. lycotis (Woronow) Takht.) grows on rocky and grassy slopes
of The Garagush Mountain. Iris caucasica Stev. is included in the Red Data Book of Nakhchivan
AR as an important subcatagory of protection with the status of Lower Risk — LR (a —
Conservation Dependent — CD). Iris lycotis Woronow has been to its activity and other abiotic
factors, its range is reduced its biology is poorly studied and it is included as an endangered species
in the Red Data Book of Nakhchivan AR with the status of Near Threatened — NT. Species
included in this category should be enshrined in special protected areas and their biological
characteristics should be studied.

Annomayus. Pon Iris Tourn. ex L. u3 cemeiictpa Iridaceae Juss. HacuutbiBaet 200 pa3inyHbIX
BugoB B CeBepHoM mnonymapuu. Ha tepputopum AszepOaiimkana Bcrpedaercss Oosiee 30 BUAOB
3TOr0 pojia, HEKOTOpBIE M3 KOTOPBIX SBJISAIOTCS »HAeMUKamu A3sepOaiimpkana minu Kaskaza. Bcee
HPHUCHI HCIIOJIB3YIOTCS B IEKOPATUBHOM cajioBoacTBe. Iris caucasica Stev. (Iris caucasica Hoffm.) u
I. lycotis Woronow (Iris iberica subsp. lycotis (Woronow) Takht.) pacTyT Ha KaMEHHCTBIX H
TPaBSIHUCTBIX CKJIOHax Topbl [aparymr. Iris caucasica Stev. BHecen B KpacHyoo KHHTY
HaxuueBanckoit AP kak BaKHas [MOJIKaTErOPUs OXPaHbI CO CTaTyCOM «HHU3KHH puck» — LR (a —
Conservation Dependent — CD). Iris lycotis Woronow G6ojee mMmoaBep»eH BO3ICHCTBHIO
abnoTtnyeckux (aKTOpOB, €ro apeasl COKpallaeTcs,, OMOJIOrHs MI0X0 U3yYeHa, U OH BKIIIOYEH Kak
ucuezaronuii Bua B Kpacuyro kaury HaxuueBanckoit AP co ctarycom Haxonsmierocst moJi yrpo3ou
ucue3sHoBeHHus — NT. Bujpl, BKIIOUEHHBIE B 3Ty KaT€rOpHIO, TOJKHBI ObITH COXpaHEHbI Ha 0c000
OXPaHSIEMbIX TEPPUTOPHUSX, & UX OMOIOTUYECKUE XaPAKTEPUCTUKU JOHKHBI ObITh U3YUYECHBI.

Keywords: Iridaceae Juss., Iris Tourn. ex L., Red Book, Garagush Mountain.

Knroueswie cnosa: Iridaceae Juss., Iris Tourn. ex L., Kpachas kaura, ropa ['aparyu.

Iris — Iridaceae Juss. 2315 species belonging to 80 genera have been found in all regions of
the world except cold countries. One of the most widespread areas is South Africa, where about
1,500 species of 70 genera are found (http://www.theplantlist.org/1.1/browse/A/).

Iridaceae Juss. have 33 species of belonging to 3 genera in the Republic of Azerbaijan (lris
Tourn. ex L. — 22 species; Gladiolus Tourn. ex L. — 6 species; Crocus L. — 5 species) [2, p. 78—
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81], and in the territory of the Nakhchivan Autonomous Republic 23 species belonging to 3 genera
(Iris L. — 13 species, Gladiolus Tourn. ex L. — 6 species, Crocus L. — 4 species) [4; 5, p. 49-50)
were noted. In subsequent studies, Crocus polyanthus Grossh. of the genus Crocus L. and I. persica
L. species were added to the genus Iris L. by T. Talybov. Thus, there are 25 species of the genus
belonging to 3 genera, which of the Iris caucasica Stev. and I. lycotis Woronow growing in the
territory of Garagush Mountain are included in the Red Book of Nakhchivan AR [6, p. 124-153].

However, as a result of our research, Crocus speciosus Bieb. and Iris paradox Steve. which is
included in the Red Book of Nakhchivan AR, in the territory of Garagush Mountain new
distribution zones of have been identified.

In subsequent studies conducted in the territory of the Nakhchivan Autonomous Republic
Crocus L. genus Crocus polyanthus Grossh. and sesame Iris L. genus I. persica L. was added.
Thus, there are 25 species of the genus belonging to 3 genera, of which 4 species ending in the
territory of Garagush Mountain are included in the Red Book of Nakhchivan AR with the following
statuses.

Familia: Iridaceae Juss.

1. Genus: Crocus L.

1. Crocus speciosus Bieb. (Vulnerable — VU B2bc (11, V))

2. Genus: Iris L.

2.1. Iris caucasica Stev. (Lower Risk — LR (Conservation Dependent — CD))

2.2. 1. lycotis Woronow (Near Threatened — NT)

2.3. |. paradoxa Stev. (Vulnerable — VU A3cd; B1b (111) ¢ (IV))

Representatives of the genus Iris are root and bulbous perennial grasses. They have sessile,
linear, sword-shaped leaves arranged in two rows. The flowers are bisexual, actinomorphic or
zygomorphic, often large and brightly colored, clustered in different groups of flowers.
Inflorescence double, 6-lobed, lose or deciduous, arranged in two circles. There are 3 stamens. The
ovary has a bottom, a large number of 2 integumentary ovaries and 3 nests. The column is branched
from the top. It is trilogy or three-parted, sometimes the slices of the column (for example, iris)
widen to form a petal. The flower has a formula P;,; A5G

@)

The fruit is a multi-seeded box with lids. The seeds are endospermic. Rooted, tuberous root
and onions with root are very common among them. It is a specialized entomophile family (both
tropical and ornithophilic). This family is characterized by a mouthpiece that differs from all
covered seeds. All species of the genus Iris L. are decorative and are successfully used in
floriculture [3, p. 361-364].

Iris caucasica Stev. and I. lycotis Woronow in “Rams” and Khanbulagi of Garagush
Mountain (2600 m), Iris paradoxa Stev in Khanbulagi and “Aiy sesi”, Crocus speciosus Bieb. in
Salakhan and Kecheltepe (2744 m) is collected from rocky and grassy slopes.

Iris caucasica Stev. is spread in the lower and middle mountain belts of Nakhchivan AR
around Ardij and Garagush mountains of Sharur region, Batabat of Shahbuz region, Gizilja village
of Julfa region. Grows on rocky and grassy slopes. Due to its limited distribution, the species has
limited natural resources. Propagated by seeds and onions. It is a perennial herb. The bulb is ovoid
or oblong, 2.0-2.5 (3.5) cm wide, covered with dark brown-gray curtain. It has rope roots running
from the root collar. Body height is 7-15 cm, sometimes 20 cm. Leaves up to the top. The leaves
are grayish-green or blue, sword-shaped, gradually pointed, sickle-shaped, usually jagged along the
veins, the edges are bordered with white lines, six short lashes. The tube of the inflorescence is 4-5
times longer than the ovary. It has large yellow flowers. Examination of a trunk are found in 1-3
pieces. Belongs to the type of Iran geographical area. Vegetation period is April-May. During this
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time, it blooms and bears seeds. It is a mesoxerophyte plant. Used as an ornamental plant. The
reasons for the inclusion in the Red Book are the small number of species, population,
environmental and anthropogenic factors. It is cultivated in the collection of rare plants of the
Botanical Garden of the Institute of Bioresources of the Nakhchivan Branch of Azerbaijan NAS. As
populations are relatively threatened, it is to protect them areas in the Hasan Aliyev Zangazur
National Park and Arpachay State Nature Reserve have been taken under control as an important
species. It is included in the Red Books of Azerbaijan and Nakhchivan AR [1, p.154-155; 6, p.
127-129].

Iris lycotis Woronow is widespread in Azerbaijan, but in the plains, low and middle mountain
belts of Nakhchivan AR. It is described on the basis of materials collected in Daridagh areas of
Julfa region of Nakhchivan AR. Grows on low-yielding dry clay, gravel slopes and wormwood
semi-deserts. Although it is widespread, it has little natural resources as it is found in small groups
everywhere. Propagated by seeds and rhizomes. It is a perennial polymorphic herb. Flowering
comes in different colors. The rhizome is dense, short and creeping, with a stem 10-20 cm,
sometimes 25 cm, ending with a single large flower. The leaves are grayish, dull, narrow-linear, 2—4
mm wide, often sickle-shaped, usually shorter than the trunk. It flowers in April-May and forms
seeds. It is an ornamental plant. It is a mesoxerophyte. Atropatan is a type of geographical area.

Natural reserves have been altered by human activity and some abiotic factors. Iris lycotis
Woronow is included in the Red Data Book of Nakhchivan Autonomous Republic under the status
of Near Threatened - NT as a species whose habitat is reduced due to human activity and other
abiotic factors, its biology is poorly studied, and close to danger [6, p. 142—-144]. It is cultivated in
the collection of rare plants of the Botanical Garden of the Institute of Bioresources of the
Nakhchivan Branch of ANSA. It is included in the Red Book of Azerbaijan and the former USSR
for its effective and sustainable use [1, p. 164-165]. Its area is gradually shrinking, its biology is
poorly studied, and it is endemic to the Arpachay.

Ordubad and Arazboyu State Nature Reserves

Iris caucasica (Hoffm.) Klatt Iris lycotis Woronow

Iris paradox Stev. is found in the Republic of Azerbaijan, but only in the territory of
Nakhchivan AR, in the territory of Validag, Dahna and Khangulag of Garagush mountain and
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“Voice of the bear”. Described from the South Caucasus. It is a perennial plant. The rootstock is
dense and creeping. The stem is 7-18 (23) cm high, with a large flower at the end of the stem. The
leaves are grayish-blue, oblong-linear, 3-5 mm wide. The upper leaves are grass-shaped, the edges
are curtain-shaped, pointed with a scalpel. The fallopian tube is slightly shorter than the ovary.
External inflorescences are horizontally arranged, very short, with wide nails. It is linear-spherical,
short semicircular, 3-4 cm long, 10-12 mm wide, almost black-purple, relatively light on the
surface, with opposite stripes, such as black-purple stripes, but also on the nails. The inner parts are
wide, directed upwards, broadly ovate or rounded, the nail is narrowed, 5-7 (8) cm long, 3.0-4.5
cm wide, purple and dark-veined. The parts of the tooth are 2 times shorter than the parts of the
inflorescence, the toothed section is numerous, with numerous brown dots and stripes. The dust is
blue. The box is oval or elliptical, trilingual, with a short protrusion, 5 cm long. Geophyte is an
ornamental plant. It is a xeromesophyte. Iran is a geographical area of the South Caucasus. It is
included in the Red Books of the Republic of Azerbaijan and Nakhchivan AR [1, p. 172-173; 6, p.
145-147].

Crocus L. there are 12 species in the Caucasus and 6 species in Azerbaijan of the 75 species
of distributed in Europe, the Mediterranean countries, Front and Central Asia. There are 5 species in
the territory of Nakhchivan AR, one of which is cultivate. Crocus speciosus Bieb. is included in the
Red Book of Nakhchivan AR with the status of Vulnerable — VU B2bc (Il, V) as a susceptible
species, distributed in limited areas and exposed to adverse effects [6, p. 124—-126).

The main distribution zones in Nakhchivan AR are found in the forest steppes and meadows
of the middle and upper mountain ranges in Batabat of Shahbuz region and Arajik mountain of Julfa
region, Salakhan and Kecheltepe of Garagush mountain. It is included in the Red books of the
Republic of Azerbaijan [1, p. 140-141].

V "Lfl,!};' Lo
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Iris paradoxa Steven Crocus speciosus M. Bieb.

The rhizome is spherical or pressed — spherical, 1-2 cm in diameter, the rule is auxiliary
rhizome, separated from the rule of a thin curtain-shaped cover in the form of a ring. The leaves are
linear, 3 mm wide, and develop after flowering in the spring of next year. The height of the plant
reaches 10 to 40 cm. Inflorescence 3—6 cm long, bright purple, the throat is pale, bare, the parts are
oblong or elliptical scales, 3 elongated reddish stripes. The outer petals are reddish from the lower
part. It is dusty in color. The mouth is linearly divided and thickened at the tip. It is a beautiful
ornamental and spice plant. Research in the field of cultivation has shown that it does not lag behind
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the famous saffron planted in Absheron. It is a food and ornamental plant. It is a mesoxerophyte.
Asia Minor-Caucasus is a geographical area.
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OIEHKA BJIMSHUA FOPHO-PYI[HuOﬁ IMPOMBIIIIVIEHHOCTH
HA ITOYBEHHbBIHU ITOKPOB

O©/Irncavobapos H. C., Azepbatiodcanckuil 20Cy0apcmeeHHblll a2papHblil YHUGepCUmen,
2. I’anoorca, Azepbatioscan

ASSESSMENT OF THE EFFECT OF MINING AND MINING INDUSTRY
ON SOIL COVERING

©Jabbarov N., Azerbaijan State Agrarian University, Ganja, Azerbaijan

Annomayus. B mepuox OypHOTO pa3BUTHS MPOMBIILIEHHOCTH, TPAHCIOPTAa U CEIIbCKOTO
X0341CTBa BaXXHO O0OECIEUHUTH 3aIUTy OKpYXKaromiel cpeabl U 3(PPEKTUBHOE HCIIOIb30BaHUE
MPUPOAHBIX pecypcoB. ONHOM U3 OCHOBHBIX MPOOJIEM MUPOBOTO COOOIIECTBA SBISETCS yCTPAHEHUE
BO3/ICHCTBHSI HAa OKPYKAIOIIYI0 Cpeay, OCOOCHHO Ha IOYBY M PAaCTHTEIBHOCTb, NMPH JOOBIYE,
TPAHCIOPTUPOBKE M  MepepadOTKe TMOJE3HBIX HCKOMAaeMbIX. B COBpPEMEHHBIX YCIOBHSIX
WCIIONIb30BaHUE 3EMHOM KOpPbI HapyllaeT MpPOTEKaHHE TeOJIOTMUYECKHUX IMPOLECCOB, B IEPBYIO
odepenb BIIUsAA Ha OajlaHC €CTECTBEHHOI0 KPyroBOpOTa BELIECTB B Ouocdepe, MpuBois K BHECEHUIO
BELIECTB M COEAMHEHUM, HE XapaKTEPHBIX JIJIsl HA3EMHBIX 3KOCUCTEM.

Abstract. At a time of rapid development of industry, transport and agriculture, it is also
important to ensure the protection of the environment and the efficient use of natural resources. One
of the main concerns of the world community is the elimination of the impact on the environment,
especially soil and vegetation, during the extraction, transportation and processing of minerals. In
modern conditions, the use of the Earth's crust disrupts the course of geological processes, primarily
affecting the balance of the natural cycle of matter in the biosphere, leading to the introduction of
substances and compounds that are not specific to terrestrial ecosystems.

Kniouesvie cnosa: ropHOIOOBIBAIONIAS MPOMBIIIJIEHHOCTh, BO3JEHCTBHE Ha OKPYXKAIOILYIO
cpeny, TShKeNble METalIbl, 30J0T0, cepeOpo, TOUBEHHBIN IOKPOB.

Keywords: mining industry, environmental impact, heavy metals, gold, silver, soil cover.

lopHonoOBIBatOmIasi MPOMBIIUIEHHOCTb, 4YepHas U IIBETHAas MeETaJUIyprusi, a TakKke
NPEeNNpUsITHs 10 TMPOU3BOACTBY PEIKMX M JParoleHHBIX MeTauioB B  AsepOaiigkaHe
cocpenoroueHsl B Jlamkecan-KenabekckoM paifoHe, pacrooXEHHOW B 3alagHOM  4yacTu
Pecny6muku.

W3-3a OGorarctBa mone3Hbx uckomaemblx Manbiii  KaBkaz HaspiBaoT  «Ypaiom
AzepOarimxanay. [IpombIlIieHHOE 3HAYEHHE HMMEIOT 3amachl JlamKecaHCKUX JKENEe3HBIX Py,
3elnuKcKkoro ainyHura, YoBaapckoro 30i10Ta, Menu, XouIOylarckux M3BECTHSKOB. [Ipon3BoacTBO
3onota U Meau B Kenabekckom paiione B XIX—XX Bekax Bo3ponuinocs B XXI Beke [1, 3].
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[Tpon3BOACTBO IIBETHBIX METAUIOB Ha MecTopokiaeHuu Kemabek (301m0To, cepedpo, menp)
OBLJI0O BOCCTAHOBJICHO MMOCIIe 00peTeHus pecnyOnukoi He3aBucuMocTH. B 1997 r. rocynapcTBeHHas
HeTsIHAas KoMIaHus AsepOaipkaHa «A3eprbi3bl» W amepukaHckas kommaHus R.V. Investment
Group Services LLC moammcanu corniameHue O pas3Beake, pa3padOTKe M pasziese NPOAYKLUU
MectopoxaeHus: 300ThiIX pya Kemabeka. CormacHo cornamennio, AMI'K (AsepOaitmxanckas
MeXIyHapo/Has TOpHOAOOBIBaOIIas KOMIIaHWs) Obuta co3fmaHa B 1998 1. nmns pa3paboTku
MmecTtopokaenus Kenabek u pa3Benku M 10OBIYM BETHBIX METAJJIOB HA JIPYTMX MECTOPOXKICHUSIX
ctpanbl. AMI'C — kommnanwsi, padoraromas B cepe q1o0sau 3010Ta B Azepbaiimkane. Komnanus
yKe BeleT JoObIIy 30J10Ta Ha KOHTPAaKTHOM Tepputopun Kemadekckoro paiiona [2].

B pesynbrare sKCIUlyaTallud MPUPOAHBIX PECYPCOB BO3JEHCTBUE Ha OKPYKAIOLIYIO Cpery
Hen30exHo. Jlake cample MepenoBbIE MPOU3BOACTBEHHBIE TEXHOJIOTHH CIIOCOOHBI HMCKIIIOYUTH
BO3/ICHCTBHE TOPHOMOOBIBAIONICH MPOMBIIICHHOCTH Ha OKpYXamIlylo cpeny. Pazpaborka
MECTOPOXKACHUM TMOJE3HbIX MCKOMAEMBbIX COCpenoToYeHa B JuTocdepe, HO mepepaboTka u
WCIIONIb30BaHUE TMOJIYYEHHBIX TOJIE3HBIX HCKOMAEMBIX OXBaThiBaeT Bclo Ouocdepy. Llupoxoe
HCIIOJIb30BAaHUE 3E€MHONH KOpbl B COBPEMEHHBIX YCIOBMSIX HapyLIMJIO IPOTEKAHUE Ba)KHBIX
reoJIOrMYECKUX MPOLECCOB M MpPEeXJe BCEro MOBIUSAIO HAa U3MEHEHHe OajaHca €CTECTBEHHOI'O
KpyroBOpoTa BeliecTB B Ouocdepe [4-6].

B Hactosimiee Bpemsi 0OJbIIOE KOJMYECTBO PACTBOPEHHOW B BOJE TOPHOM MacChl B BUIE
MOPOILIKA, a TAKXKE BBICOKHE KOHILIEHTPALMH TSKEJbIX METaUIOB BXOJSAT B €CTECTBEHHBIM IIMKI B
pe3yiabTare TOpHOro IMpou3BoAcTBa. OCHOBHBIM HCTOYHHMKOM 3arpsi3HEHUs SIBJISETCS IOMNajaHue
MUHEPAJIbHBIX U TEXHOTECHHBIX MPOAYKTOB UX NepepaboTKHM B e€CTeCTBeHHBI muka [4, 7, §].
W3BecTtHO, uro Ooyblias 4YacTh OKOJOTMYECKHM YHUCTHIX  BEHIECTB  MPOM3BOAUTCA B
ropHopoOsIBaroleil mpomblieHHOCTH. Okosio 90-98% chIpbsi, U3BIEKAEMOIO U3 3€MHOW KOpBI,
Oecrione3Hbl W BBIOPACBHIBAIOTCS B JUTOC(hEpY, B pE3yJIbTaTe 4Yero oOpa3yloTcsl XHMHUYECKHUE
AHTPOIIOTEHHBIE OTIIOKEHHUSI B BEPXHEM CJIO€ TIOUBBI JTUTOC(HEPHI.

Llenpto aHHOTO HCCIENOBaHMS CTajl0 H3yuYeHHE M OLIEHKa BIMSHUSA TOPHOAOOBIBAIOLICH
MIPOMBIIIUIEHHOCTH Ha 3eMJIENOJib30BaHME B aJMMHHUCTpPATUBHBIX paifoHax Jlamkecan-Kenabek.
[IpencraBieHHbII MaTepuan TOCBSIIEH OIEHKE BO3AECUCTBUA pedopMbl YEpHOW U I[BETHOMU
MeTaJuTypruu Ha nousy B Jlamkecan-KenabekckoM aIMUHUCTPAaTHBHOM paiiOHE.

BoszaelicTBue Ha OKpY’Karollyro Cpelay HEeM30eKHO B pe3ysbTare HKCILTyaTallud MPUPOAHBIX
pecypcoB [2, 5]. [laxke camble Tiepe1oBbIe TPOU3BOICTBEHHBIC TEXHOJIOTUU HE CITIOCOOHBI YCTPAHUTH
BO3/IeIiCTBHE TOPHOAOOBIBAIOIIEH MPOMBIIUIEHHOCTH Ha OKpy»Karollyto cpeay. Kaxxnoe GorarcTso,
«B35TOE» y TNPHUPOIBI, YXKE HapyllaeT ee OajaHC M JeHCTBYeT Kak (akTop, HapylIarouil ee
37I0pOBbE. YalleHHe JIF000ro KOMIOHEHTa M3 MPUPOIHBIX SKOCHCTEM WM BKIIIOYEHHE BEIIECTB U
00BEKTOB, HE OTHOCAILIUXCSA K HEMY, HEN30€KHO HapyIIaeT 0agaHc 3KOCUCTEMBI.

B amMunuctpatuBHom paiione Jlamkecan-Kegabek moObua pyasl KapbepHBIMU METOAAMHU
ABJISIETCA 3arpA3HSAIOMNM (HaKTOPOM, BIMSIONIUM Ha OKPY>KAIOLIYIO CpPEy, B TOM YUCIIe TOYBEHHBIN
MOKPOB, Ha 00OraTUTeNbHbIX (habpukax. B3pbIB mpoucXoAuT B IIaxTe B pe3ylbTaTe B3pbIBa U
paspyIlIeHs] TOPHBIX MOPOJl BMECTE C PYIOH, TPAaHCIIOPTUPOBKU Py/Abl HA IPOOHIBHYIO YCTaHOBKY
TSKEJIOBECHBIM 00OpY/I0BaHUEM, a TAKXKE EPEHOCUMOM BETPOM IBUIEPYJTHOW CMECH C TEPPUTOPUU
kappepa [2]. IlbuibHO-pygHass cMech B BHAE IMIbUIM, KOTOpas TMoOmajaer B arMmocdepy,
pacnpoCTpaHseTcs MO OKPYXAKOUIMM TEPPUTOPUAM C TOMOILBIO BO3AYIIHBIX IOTOKOB, BBI3bIBAS
3arpsi3HEHUE MTOYBBI TSHKEIBIMHE METaJIJIAMH.
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Mamepuanvl u memoouka

C yueroM pacrpeneieHusl 3arps3HSIONMX BEIIECTB B  OKpYXawolled cpeae Ha
nepepadaThIBAIOIINX MPEANPUATHIX B aIMUHUCTPATUBHBIX paiioHax JlamkecaHn u KemaOek Obuia
MPOAHAIM3UPOBAHA WHTEHCUBHOCTH BETPOB IO HAIPABICHUSM U B3ATHl MPOOBI MOYBHI MO PO3€
BETPOB.

OtoOpano 16 mpo6 mouBsl u3 Jlamkecanckoro paiiona u 14 u3 Kemabekckoro paiioHa,
Konmu4ecTBo Tspkenbix MeramioB (Pb, Co, Cd, Ag, Cu, Zn, Cr, Fe, Mn, Ni, Au) B 00pa3iax mo4Bsl
OTIPE/ICTISUTH METOIOM aTOMHOM acopOIHH. CIICKTPOMETPHS. 5 TpaMM B TJIATUHOBOM (QYTIIIpe ISt
aHanu3a. [louBy, BeicymeHHyto mpu 105 °C, B3BemmBanu (aHadu3bl PACTEHUNW MPOBOAMIHUCH
AQHAJIOTUYHO).

UToObI MOJHOCTBIO YIAJIUTh OPTraHMYECKHUE BEIIECTBA, 00pa3Ilbl XpaHWIU B My(penbHON neun
npu 500°C 10 mosBIeHNs cepo-0eI0ro MerIa, MOCTENEeHHO MOBKIIIAs TeMIepaTypy Ha 5 °C Kaxkble
nonyaca. OOpa30oBaBIIyIOCS 30JIy OXJIaKIAIOT 10 KOMHATHOM TEMIIEpaTyphl, a 3aTEM 3aMadlBalOT B
HEOOJBIIOM KOJMYECTBE a30THOM KuciOThl. [IpomurtanHblii oOpaser] cymar Ha BoAsHOW OaHe U
XpaHAT B cynmibHOM mikady mpu 140 °C.

[Tocne Toro, kak yaia OCTBIHET, €€ MOMEIIAIOT B IOBTOPHO OXJIaKIECHHYIO CYIIMJIbHYIO €Yb
C BEUIECTBOM, M 3TOT MIPOLECC MPOAOKAIOT 10 JOCTHXKEHHUS MOCTOsSHHOro Beca. [lomydeHHyro
Maccy Bolaep:xkuBaroT 0,5 yaca, mocreneHHo nosblmas Ttemmeparypy o 3000 °C. Otu onepanuu
IIOBTOPSIFOTCSI HECKOJIBKO pa3. MuHepanu3auus NpojojKaeTcs 10 TeX MOp, MOKa 30ja HE CTaHET
OTHOCHTEJIHO OeNol WJIM OTHOCUTENBHO cepoil. Eciu orOenuBanue HE 3aBEPIICHO, €r0 MOBTOPHO
UCIONB3YIOT a30THOM KkuciaoToi. CreayeT OTMETUTh, YTO YKCTOTa HCIOJIB3YEMBIX pPEarcHTOB
KOHTPOJUPYETCSI TaK K€, KaK ¥ MOATOTOBKA MPOoO0 AJIs aHAIH3a.

Ananus u pezynomamol

Knaccudukarus mous 1o CTerneHu 3arpsi3HeHNs TSOKEIIBIMUA METaJUIaMu.

OrneHka KoMMuYecTBa TsDKENBIX METalioB B mouBe mpoBoamiaack no ¢ony (Kmapk), ITJIK u
00IIeMy KOJIMYESCTBY TSKEIBIX METAIOB (ZC). XOTS KOJTUYECTBO TSKEIBIX METAJIOB B IIOYBE CAMO
no cebe HE MPEJCTABISET Yrpo3bl, B ’TOM OTHOUICHWH BaXHO MX oOmiee xonmdectBo. C ydeToMm
3TOro QakTopa CTENeHb 3arps3HEHUs TMOYBHI OIICHUBAETCA MO OOIIEMY KOIUYECTBY TSXKEIBIX
MeTamoB (Zc) [3, 7, 9] (Tabnwuma 1).

Taobmuma 1
KIIACCUD®UKALIYA TTOB 110 CTEITEHU 3AT'PA3HEHUA TAXEJIBIMU METAJUJIAMU

Cmenenv 3ACPA3HEHUS NOY6

@on u IIJIK Ilo cymme masxcenvix memannog (Zc), ppm
(Clark) na yposue pona He 3arpsisHenHble <4 OYEeHb CI1abble
Ha 50% Beime ¢ona VY C10BHO 3arpsi3HEHHbBIE 4-8 cralble
Ha 50% Beiie ¢ona, HO He Cnabo 3arpsi3HEeHHBIE 16-32 B JIOITyCTUMOM CTENEHU
npesbimaet [TJIK
[pessimaer [1/IK menee 2 pas CpennHe 3arps3HEHHbIE 32-64 YMEpPEHHO OTacHbIE
[pessimaer [1/IK B 2 paza CunpHO 3arps3HEHHBIE 64-128 OTIacHbIE
[Ipessimaer [1/IK Oonee 4 pa3  OueHb CHIBHO 3arpA3HEHHBIE > 128 YpE3BbIYANHO ONACHBIE
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Pezynemamot u oocyscoenue
OO11ee KOIMYECTBO TSDKENBIX METAIJIOB B pallOHE MCCIEAOBaHUS KOJIeONeTcs B Mperenax
155-246 mr/kr Bo Bcex Todkax JlamikecaHCKOro paiioHa, a CpeaHee MaTreMaTHYecKOe 3HAYCHUE
cocrasisger 194 mr / xr (Tabnuma 2).

Tao0mmuma 2
KOJIMYECTBO TSDKEJIBIX METAJUIOB
B [IOYBEHHBIX OBPA3LIAX JIAILIKECAHCKOI'O PATIOHA B PPM
(PPM — Part Per Million / unu mr/kr)
Yenosuoe Comna
Ne  obosma- Pb  Co cd Ag Cr Cu Zn Au {Zc)
YeHue
6 DT-6 87 304 000017 0,0043 50,1 80,5 76,3  0,0302 246,0347
5 DT-5 99 323 000015 0,0012 46,7 69,7 41,4  0,0602 200,0616
4 DT-4 10,2 20,6 0,00018 0,0025 28,1 80,1 50,9 0,0321 189,9348
3 DT-3 98 30,1 0,00016 0,0016 55,3 78,5 46,4  0,0101 220,1119
2 DT-2 129 358 0,00019 0,0052 265 47,8 62,3 0,113 1854167
3anaownoe nanpasnenue
1 DT-1 13,6 36,1 0,00010 0,0088 27,1 55,2 65,4  0,0901 197,499

Ce@epo-eocmouﬁoe HanpaejieHue

DT-7 10,1 28,7 0,00011 0,0014 185 15,1 90,8  0,0462 163,2477

DT-8 10,3 32,8 0,00018 0,0041 457 79,2 50,6 0,0541 218,6584

DT-9 95 334 000016 0,0017 459 56,9 61,8  0,0335 207,5354

10 DT-10 89 325 0,00010 0,0013 408 60,8 78,3  0,0442 221,3456

11 DT-11 7,9 31,9 0,00029 0,0011 13,2 12,9 89,5 0,0284 155,4298

12 DT-12 76 289 000036 00012 192 15,7 89,7 0,0453 161,1469

13 DT-13 156 11,1 0,000047 0,0014 29,8 54,5 70,1  0,0185 181,1199

14 DT-14 13,2 12,2 0,00068 0,0011 30,1 60,9 742  0,0270 190,6283

15 DT-15 12,4 36,5 0,00066 0,0016 25,6 61,2 69,8 0,0116 205,5139

16 DT-16 106 30,9 0,00069 0,0061 17,5 12,6 88,7 0,0223 160,3291

Cpeonsisi oyenka 10,700 29,013 2,64x104 27,9x10* 32,506 52,600 69,138 0,0223 194,001

Lucnepcus 4,673 56,146 4,4x10°® 4,9x10* 160,593 588,211 245551 0,001 626,494

Cp. k6. omxnonen. 2,162 7,493 2,10x10* 2,21x10° 12,673 24,253 15,670 0,026 25,030

lToxazam. cped. 4 g1 3747 149x10% 00011 6,336 12127 7,835 0013 12515

nocpewHocmu

Koogpp. sapuayuu -~ 20,202 25,827 79,674 79,126 38,985 46,108 22,665 63,721 12,902

Cpennee oOmiee KoiauuecTBO 3arps3HUTenedt Ha 14 yuactkax (213 Mr/kr) ykasblBaeT Ha
KpaiiHee 3arps3HeHHe IoYB B paiioHe wucciaenoBaHus (194>128), mouyBbI OIEHWBAIOTCS Kak
ype3BblUaiiHO 3arps3HeHHble. (O0Ilee KOMUYECTBO TSDKEIBIX METAJIOB Ha  HCCeryeMoin
tepputopuu B Kemabekckom paiione koneOnercs B mpenenax 161-261 Mr/kr mo Bcem To4kam, a
cpeaHee MaTeMaTuyeckoe 3HaueHue cocrapisieT 213 mr/kr (Tabnwuma 3).
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Ha omenky oOmero o0ObeMa 3arpsi3HEHUS IOYB BOKPYTI PYAHBIX MECTOPOXKICHUI B
HNamkecanckom u KenaOexkckoM pailoHax BIMSIET BBICOKOE COJEpKAHHE TKENBIX METAJIOB B
JAHHOW MECTHOCTH, a (PaKTUYECKOE KOJMYECTBO TSKEIBIX METANIOB B HACEICHHBIX ITYHKTaX
koseOnercst Bcero Ha 12% Ha ¢one B KenaGexckom paiionax. @OH TSHKENBIX METAJIOB B pailoHe
uccaenoBanuii Beicokuid. Tak, B Jlamkecan-KegabekckoM 3KOHOMHUYECKOM paiioHEe Hempa Oorarbl
kobaseToM (Co), xene3om (Fe), menpro (Cu), 301m0T0M (Au) U IpyruMU MeTaJlJIaMHu, U UCTOPUUIECKHI
3T MeTaJulhl JOOBIBaNKCh. Mcxomss W3 BBICOKOTO (hoHA, IMOYBHI OIEHUBAIOTCS KaK CHIIBHO
3arpsi3HEHHBIC TSHKETTBIMUA METaJIaMHU.

OrneHKa KOJIMYECTBA TSDKEJBIX METALIOB B MouBe mpoBoawiaack mno ¢ony (Kmapk), ITJIK
(ITIK) u oOmemMy KOJIMYECTBY TsDKEIBIX MeTawioB (Zc). Mcxons u3 BBICOKOTO (hOHA, IOYBBI
OILICHUBAIOTCS KaK CHIILHO 3arpsi3HEHHBIC TshKeTbiMu MeTauiamu (Tabmuma 3).

Tabnuna 3
KOJIMYECTBO TAXEJIBIX METAHHO?
B ITOYBEHHBIX OBPA3IIAX KEJJABEKCKOI'O PAMOHA B PPM
(PPM — Part Per Million mmu mr/xr)
No- Venosnoe Pb Co Cd Ag Cr Cu Zn Au Cymma
HAUMEHOBAHUE (Zc)
14 GT-14 19,1 16,6  0,00010 0,0001 35,51 69,3 121,2  0,0545 261,7647
13 GT-13 20,2 16,2  0,00008  0,0002 29,81 26,4 119,4  0,0321 212,0424
12 GT-12 17,3 16,6 0,00011  0,0003 27,34 19,8 100,1 0,1045 181,2449
11 GT-11 20,4 16,7 0,00009  0,0002 35,62 20,9 99,8 0,0325 193,4528
1 GT-10 18,1 20,6 0,00016 0,0001 26,50 28,6 104,5 0,0151 198,3154
FO20-3anaonoe nanpaenenue

2 GT-9 16,9 27,2 0,00012  0,0002 28,21 31,4 1014 0,0720  205,1823
3 GT-8 17,5 15,3 0,00006  0,0001 50, 12 28,6 99,6 0,0515 161,0517
4 GT-7 19,8 16,2  0,00008 0,0121 40,15 30,2 100,9  0,0227 207,2849
5 GT-6 20,6 16,9 0,00010  0,5240 51,38 31,6 112,4 0,0732  233,4773
6 GT-5 19,8 15,2 0,00016  0,0151 43,02 22,8 120,2 0,0928 221,1281
7 GT-4 20,1 16,9 0,00009  0,0161 32,10 20,4 101,6 0,0512 191,1674
8 GT-3 16,3 254  0,00010 0,0195 43,10 78,6 81,6 0,0132  245,0328
9 GT-2 17,2 26,2 0,00012 0,0321 30,48 89,4 69,2 0,0311  232,5433
10 GT-1 15,6 38,4 0,00019 0,1810 26,47 101,2 65,3 0,0632  247,2144

Cpeo. noxkas. 18,493 20,314 1,11x10* 0,057 35,701 42,800 99,800 0,051 213,636

Lucnepcus 2,665 41,730 0,1x10® 0,019 68,051 754,484 278,866 0,001 736,606

Cp. k8. omknonenue 1,632 6,460 0,35 x10* 0,137 8,249 27,468 16,699 0,027 27,140

Cp. nokas. 1,154 4,568 0,25x10* 0,097 5,833 19,423 11,808 0,019 10,258

nozpeunocmu

Kospp. sapuayuu, % 8,828 31,800 31,246 239,774 23,107 64,177 16,733 53,559 12,704

Kax Bugno n3 Tabmumpl 2, obmee komnyecTBo Tshkenbix Meraimios (Pb, Co, Cd, Ag, Cr, Cu,
Zn, Au) B oOpa3uax TO4YBBI, OTOOpaHHBIX BOKpYr JlamkecaHckoro pyaHOro KoMOWHATa,
BapbupyeTcs B 3aBucuMocTu oT (ona (Kiapk). KommuectBo tsxensix meramios Pb, Co, Cd, Cr, Cu
1 Au U3 TSOKeIbIX MeTaiuioB Oonee yem B 10 pa3 Oomnbie, uem y Kiapka, a konuuectBo Ag u Zn,
Hao00OpOT, MEHBIIIE.

Bapuanus kommyectBa cBuHua (Pb) B mouBe, KOTOpBII OTHOCHTCS K  Kjaccy
BBICOKOTOKCHYHBIX, TI0 Kimapky (10,7 mr/kr) u gomyctumoii konuentparuu (30 mr/kr) [To3aawmii
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mup. B otmuume ot xonmmvectBa cBunia (Pb), nsmenenue konmmuectBa kobansTa (Co) B mouBe Ha
kommuectBo 3epeH, Clark (29,0 mr/kr) m uucroe Tpenue misi GHG (5 Mr/kr) taxke sBISIOTCS
daktuyeckas cymma mnpesbsimaer BBII mo Bcem m3buparenbubiM yyacTkaM. OOIiee KOJIWYeCTBO
TSDKEJBIX METAJJIOB B 00paslax mouBbl, 0ToOpaHHbIX B KemaGekckom paiione, mpeBbimaeT odriee
KOJIMUECTBO TSKEJIBIX METAJUIOB B 00pasliax IMouBbl, OTOOpaHHBIX B JlamkecanckoM paiione. Uto
KacaeTcs OOIIEro KOJMYECTBA TKEIBIX MeTaluioB, To kKoimdecTBo Co, Cd, Cu B JlamkecaHnckoM
paiione u Pb, Ag, Cr, Zn, Au B Kenabekckom paitone — Beicokoe (Tabnura 4).

Tabmuma 4
CYMMAPHOE KOJIMYECTBO TAXEJIbIX METAJIJIOB
B ITOYBEHHBIX OBPA3IIAX KEJJABEKCKOI'O 1 JAITKECAHCKOI'O PAMOHOB B PPM
(PPM — Part Per Million wmu mr/xr)

Taxcenvie memaivl Pb Co Cd Ag Cr Cu Zn Au Cymma
(Ze)

Cpennee 1o 10,700 29,013 2,64x10* 27,9x10* 32,506 52,600 69,138 0,0223 194,001

Jamkecanckomy

panony

Cpennee 1o 18,493 20,314 1,11x10* 0,057 35701 42,800 99,800 0,051 213,636

Kenmabexckomy

panony

KonnuecTBo TsKENBIX METaUIOB B IOYBE BOKPYI' 30JI0TOMENHOro pynHuka B KemabGekckom
paiione coctaBnser 12-16% no konudectBy Pb u Zn no cpaBuenuro ¢ unuciaom Knapka; 23-31% mo
konuyectBy Co, Cd u Cr. Konebanus xonmuuectBa Cu u Au cocrasisitor 53—64%. Haubonpiive
KoJsie0aHus HaOMonaTCs o KonuuecTBy — Ag (B 2,4 pasa BblIiie). boibIioe KoIMuecTBO TSKEIbIX
METaJUIOB Ha HUCCIIEAyeMON TeppUTOpUH Ha BbIcOKOM (oHe (uucio Kiapka) yka3piBaeT Ha KpaiiHee
3arpsi3HEHUE MOYBBI Ha BCEX ydacTkax (213> 128).

KonuyecTBo TsKenbIX METaIOB B TouBax BOKpYT Kemabekckoro 3omotonepepadaThiBaoIIEro
3aBopa coctaBisger 12—-16% mno xomuuectBy Pb u Zn mo cpaBuenmto ¢ Clark; 23-31% mno
konudectBy Co, Cd u Cr; konebanus konuuectsa Cu u Au coctapnsitor 53—64%.

Teppuropusi, u3yueHHass Ha OCHOBe BbIcokoro ¢ona (Kiapk), Taxke mokaspiBaeT ype3MepHOe
3arpsi3HEHUE MOYBbI Ha Bcex yyacTkax (213 >> 128).

CpenHee MaTeMaTH4eCKOE€ 3HAUEHUE OOIIEro KOJMYECTBA TSKEJBIX METAJIJIOB B HACEIECHHBIX
nyHkrax JlamkecaHnckoro paifona konebnercs B npenenax 160—246, uto cocrasiser 198 u ato naer
OCHOBAHME OTHECTH 3€MJIM K KAaTErOpHH Ype3MEepHO 3arpsi3HEHHbBIX TsOKEIbIMH MeTautamu (198>
128).
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TREATMENT METHOD OF THE SOIL, POLLUTED BY OIL AND OIL PRODUCTS
IN CLIMATIC CONDITIONS of AZERBAIJAN

©Sultanova G., Azerbaijan State University of Oil and Industry, Baku, Azerbaijan
©Abdullayeva M., Azerbaijan State University of Oil and Industry, Baku, Azerbaijan

Annomayus. B naHHOM paboTe 11 BOCCTAHOBJICHUS 3arpsiI3HEHHBIX ITOYB C UCIIOJIb30BaHHEM
MUKpPOOPTaHW3MOB ObUIM HCIBITaHbI [BE OMOTEXHOIOTHYECKUEe TeXHOJoruu. OHa TEXHOJOTHS C
aKTHBHM3AIlMCH  ©CTECTBEHHOW  MHKpPOQIOpPHl M TEXHOJOrHs  TpeOyromias  BHECEHUs
HE()TCOKUCISIOMUX ~ MHKPOOPTaHU3MOB B BHue Ouwompenapara. Ilpu  umcmonb3oBaHHM
6I/IOJIOFI/I‘IGCKI/IX MCTOOOB OYUCTKH IIOYB OT He(i)TﬂHI)IX 3al“p$I3HeHI/II\/JI B KOMIIJICKCE C
arpoTeXHUYECKUMH MPUEMAaMHU aKTHBH3HPOBAJIACh €CTECTBCHHAsE MUKpOQIiopa HeTe3arps3HEeHHbBIX
noyB. BHecenue Omonpenapara B 3TUX YCJIOBHUSAX MO3BOJISICT MOBBICUTh MHTCHCUBHOCTH OYHCTKHU
[I0OYB OT HE(TIHBIX 3arpsA3HEHHUM, B PE3yJbTare CPOK OYMCTKH IO CPaBHEHHUIO C €CTECTBEHHOU
MUKpOQIIOpoit cokpamaercst Ha 3—4 mecsna. Cienyer OTMETHTh, YTO OYHCTKA HePTe3arpsI3HCHHBIX
MOYB C UCHOJH30BAaHHEM MHKPOOPTaHM3MOB B apUIHBIX MOYBEHHO-KIUMATHUYECKHUX YCIOBHSIX
HaubOosee YpPEeKTUBHO MPOTEKAET B BECEHHHM MEpUOJl U 10 CepelMHbI jieTa. B neTHuii mepuos usz-
3a BBICOKHX TEMIICpATyp AKTHBHOCTH MHUKPOOPraHU3MOB CHHUIKACTCH. MI/IKpOOpFaHI/ISMBI BHOBbB
AKTHUBU3UPYIOTCA B OCEHHHUU MEproI. B »toT Nnepruoa aKTUBHOCTb MUKPOOPraHM3MOB BBIIIC YEM B
BECEHHUI TIEPUOJ] U CBSI3aHO 3TO C, TEM, YTO JO JIETHETO MEPUO/Ia YUCICHHOCTh MUKPOOPTaHU3MOB
YBEJIIMYUBAECTCS M MOCJIE HEKOTOPOTO CHIKEHHUS aKTUBHOCTH BHOBH NMPOJOKAETCS WHTECHCHBHAS
OuoaecTpyKIUS HEPTIHOTO 3arps3HEHUS.

Abstract. In this work, two biotechnological technologies were tested to restore contaminated
soils using microorganisms. One technology with the activation of natural microflora and
a technology that requires the introduction of oil-oxidizing microorganisms in the form of
a biological product. When using biological methods of cleaning soil from oil pollution in
combination with agrotechnical methods, the natural microflora of oil-polluted soils was activated.
The introduction of a biological product under these conditions makes it possible to increase
the intensity of soil cleaning from oil pollution as a result of the cleaning time in comparison with
the natural microflora, it can be reduced by 3—4 months. It should be noted that the methods of
cleaning oil-contaminated soils using microorganisms in arid soil-climatic conditions are most
effective in the spring and until mid-summer. In the summer, due to high temperatures, the activity
of microorganisms decreases. Microorganisms become active again in the autumn. During this
period, the activity of microorganisms is higher than in the spring period and this is due to the fact
that before the summer period the number of microorganisms increases and after a slight decrease
in activity, intensive biodegradation of oil pollution continues again.
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Knwouegvie cnosa: ~ HedTe3arps3HEHHbIE  TOYBBI,  MUKPOOPTraHU3MBI,  AKTHBHOCTb,
OouoaecTpyKIus HEPTIHOTO 3arPA3HEHHUS.

Keywords: oil contaminated soils, microorganisms, activity, biodegradation of oil pollution.

B Hacrosiiee Bpemst B pe3ynbTare  aHTPOIION€HHOM  JI€ATENbHOCTH  IPOUCXOIUT
[IMPOKOMACIITAOHOE 3arpsi3HEHHE OKpYXKarolled cpensl BpeaHbIMH BemecTBamu. HedTp u
He(TEPOAYKTHI SIBISIOTCS OJHMM W3 OCHOBHBIX 3arps3HHTENCH OKpyxkaromel cpeapl. Ocolbyro
Harpy3Ky Ipy 3TOM HUCHBITHIBAET 110YBA, YXYALAIOTCS €€ MOp(hOJornueckue U GU3NKO-XUMUYECKHE
CBOWCTBA, NPOMUCXOJUT YIHETEHHE CaMOOYMIIAIOIIEH CHOCOOHOCTH, BO3HMKAIOT HEraTHUBHbIE
M3MEHEHUs Pa3BUTUS M (YHKUMOHAIBHON aKTUBHOCTHM OPraHU3MOB IIOYBEHHOTO OHOLIEHO3A.
OrpaHu4eHHOCTh 3€MEJBHBIX PECYPCOB CTABUT HEOTJIOKHYIO 3aJady BO3BpaTa B XO3SMCTBEHHOE
UCIIOJIb30BaHUE BCEX HAPYLIEHHBIX U JIerpalupOBaHHbIX IIOYB.

Jlns yckopeHMsl mpolecca CaMOOYMIIEHHs MOYB OT HE(TH MCIOIb3YIOTCS BCE IPUPOJIHBIE
pe3epBBl SKOCHCTEMBI, B TOM YHCIe M Ouojormueckue. MUKpOOHOIOTHYECKHUE METOABI OYHUCTKU
MOYB CIOCOOHBI JIOTIONHATH PA3JIMYHBIE TEXHOJIOTUH, a B ONPENEICHHBIX CHTYalUsX HE HMEIOT
aHasoros [1].

[TorpeOHOCTh B IMBMUJIM30BAHHBIX TEXHOJIOTUSAX YHUUYTOXKEHUS MOCIEICTBUI HEPTIAHOrO
3arps3HEHUS] HA3eMHBIX OSKOCHCTEM TPYAHO TIEpeoleHuTh. l[IprMeHeHne (HU3NKO-XUMHUYECKUX
METOJIOB peMeAranuu (C)KUTaHue, SKCKaBalMs IUIACTOB IOYBBI C JAIBHEHIINM CKIIAQJUPOBAHUEM,
MEXaHU4YeCcKasi HW30JIALUsS, BBICOKOTEMIIEpAaTypHash SKCTpakLus, HpOMbIBaHHE, 0OpaboTKa
ANEKTPUYECKUM  TOKOM, OKCTPAKLUs PACTBOPUTEISIMHU, OKHCIMTEIbHO-BOCCTAHOBUTEIIbHBIE
peaknuu) JOCTUIIO CBOMX TIPEICIIOB, W BCE OOJbIIee 3HAUYCHUE MPHOOPETAIOT CIOCOOBI
Oouopemenuarnu HedTe3arpsA3HEHHBIX 3€MENb KaK AKOJIOTHYECKH Oe30macHble U OTHOCHUTEIBHO
Henoporue [2-5].

CymiecTBytomuye nprueMbl OMOPEKYIbTUBAIIMY IOYB B OCHOBHOM HAaIlpaBJICHbl HA YCTPAaHEHHE
KOHKPETHOTO 3arpsi3HUTENsT W Malod()(EeKTUBHBI TNPH OJHOBPEMEHHOM 3arps3HEHHH IOYBBI
OpPraHMYeCKMMH U HEOPTaHWYECKUMU NOJUTIOTaHTaMu [6].

B pernonax ¢ yMepeHHbIM M XOJIOJHBIM KJIMMAaTOM aKTyajbHbI HPUEMBbl PEKYJIbTUBAIMH C
HCIOJIb30BaHUEM (byHKLIMOHAIbHO-HAIPABICHHBIX TEXHOJIOT U, IpeayCcMaTpPHUBAIOLINX
3pPEKTUBHOE CTHUMYIUPOBAHUE OKHCIICHHUS YTIEBOAOPOIOB MPHUPOAHBIMH HE(PTEOKUCISIONIMMA
MUKpoopranusMamu. ONTHMaTbHOE COYETaHUE AarpoTEeXHHUYECKUX MEPOIPHIATHH TO3BOJISET
CHU3UTb YPOBEHb 3arpsA3HEHMs, Kak npaBwio, Ha 30-40% B OCHOBHOM 3a CYer
JIETKOAETPAAUPYEMbIX KOMIIOHEHTOB He(dTu. IIpm 3TOM BBICOKOMOJEKYISPHBIE YIIEBOAOPOIHBIE
KOMIIOHEHTBI, & TaKXKe TSKEJIbIe METAJLIbI, COJIEPKAHNE KOTOPHIX B HEPTH MOKET JOCTUTaTh | T/KT
[7], HE pa3pymIalOTCs B TEUCHUE Psa JIET.

Tsokenble yIIEeBOAOPOIBI IMPOYHO COCIUHSIOTCS C TOYBEHHBIMM YacTHLIaMH, o00pa3sys
ruipooOHbIE TUIEHKU, M TOYBbI CTAHOBATCS MAJIOJOCTYIHBIMU JUII MUKPOOPraHu3MoB. C IebIo
MOBBIIIEHUS] OMOJOCTYITHOCTH YIJIEBOAOPOIOB HCIOIB3YIOT MOBEPXHOCTHO- AKTUBHBIC BEILECTBA,
KOTOpbI€ CIHOCOOCTBYIOT JEeCOpOIMM U COMOOMIM3alMK  HEQTIHBIX KOMIIOHEHTOB. OHaKo
MMOBCEMECTHO TIPUMEHSEMbIE B TPOMBIIUICHHOCTH CHHTETHYECKHE CYpP(PAKTaHTBI — 3TO
HKOJIOTUYECKH OIACHbIE BEIIECTBA C BBICOKOW CTENEHbI0 TOKCHMYHOCTH, KOTOpBIE aKTHBHO
aKKyMyJHUpPYIOTCS B IIOYBEHHBIX OuWoleHo3aX. B CBfA3M ¢ 3TUM MEPCIEKTUBHBIM SIBISETCS
WCTIONBb30BaHNEe  Cyp(aKTaHTOB  OaKTEpUATBHOTO MPOMCXOXKICHHS, OONaJaroluX  HU3KOU
TOKCHYHOCTBIO, YCTOMUUBOW aKTHBHOCTBIO B OKCTPEMATBHBIX YCIOBHUSX.
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B paGote nana orieHka BO3MOXXHOCTH UCIIONIb30BaHUsl Rhodococcus — 6uocypdaKkTaHTOB IS
OuopemMenuaIiu MovB, 3arps3HEHHBIX YIIIEBOAOPOAaMH [8].

[Toxazano, uto BHeceHue Rhodococcus-OnocyphakraHTOB B MOJEIBHYIO TIOYBY NMPHUBOAUT K
CHIDKCHHIO YPOBHS 3arpsi3HEHHs CbIpoil HeThio Ha 76%, MOIENBHON CMEChIO YITIEBOIOPOAOB Ha
39%, ITAY na 75%.

Haubomnee Tshkenble M OMACHBIC IMOCIEACTBUS BO3HUKAIOT MPH aBapUUHOM (DOHTAaHUPOBAHUU
CKBA)XMH, TIPOPBIBE HEPTENPOBOIOB, HAPYIIEHHUH TePMETUYHOCTH TPAHCIOPTHBIX CPEICTB U
HedrexpaHwHIl. OTO TPHUBOAUT K BO3HUKHOBEHHIO OKOJOTHYECKH OIACHBIX CHTYAIlHid,
BBI3BIBAIONINX PAa3pylICHHE ITOYBEHHOIO IIOKPOBA, 3arps3HEHUE arMoCQepbl, MPOHUKHOBEHHUIO
HE(TH B BOJIOEMBI, U B KOHEUHOM CUETE, K OTPHUIIATSIILHOMY BO3ICHCTBUIO HA 3/I0POBbE YeJIOBEKa
[9-14].

DKcnepumMeHmanbHas 4acmo

B KkoMIUIeKCHOW  Hay4YyHO-HCCIIENOBATENIbCKOW  Jlaboparopuu  Obbla  pa3paboTaHa
OMOTEXHOJIOTUSI OYMCTKE He(Te3arps3HEHHBIX II0YB, B KOTOPOH YYMTHIBAIHCH IOYBEHHO-
KIIMMAaTHYECKHUE YCIOBHS PETHOHA, XapaKTEPHU3YIOUIHECs HE3HAYUTEIBHBIM COJACPKAHUEM TyMyca,
MaJIOil MOITHOCTBIO MEPETHOWHOTO TOPU30HTA, BBICOKMMH TEMIIEpaTypaMu U HEJJOCTATKOM BJIard B
JICTHUE MeECAIbl. YKa3aHHas TEXHOJIOTHsS ITO3BOJIIET OCYLICCTBISTH OYUCTKY IOYB OT HepTH H
He(TEPOAYKTOB MIPH KOHIIEHTPAIIMHA HEPTIHBIX YITICBOAOPOA0B He Ooee 12%, Ha mmyouny 25-30
CM C HCIIOJIb30BAHUEM aKTHBH3AIMHA €CTECTBEHHON MHKpPOQIOPHI, a TaK)Ke C BHECEHHUEM B IIOYBY
MHUKPOOPIaHU3MOB B KauecTBe OuoIpernapara.

Hcnonb3yemasi TEXHOJIOTHUS MO3BOJISICT ONTHMHU3HPOBATh MpoIece OMOACCTPYKIIUU HEDTIHBIX
YIJIEBOJIOPO/IOB, METOIIOM BHECEHHSI B TIIOYBY OIpPEICICHHBIX MEIMOPAHTOB, B COUYETAHHU C
arpoTeXHUYECKUMH PHEMaMH, CIIOCOOCTBOBAIA!

—YIIy4YIICHUI0 BO3IYIIHO-TA30BOTO PEKUMA, YIACpKAHWE BIAKHOCTH M TPEAOTBpAIICHUE
BBIMBIBAHUS W3 TPYHTa KIETOK MHUKPOOPIaHU3MOB, 00ECHEYMBAETCS BHECEHHEM H3MeNbueHHON
COJIOMBI, BCIIAIIIKOM, PHIXJICHUEM M€PEMEIINBaHNEM TIOYBEHHOTO CJIOSI Ha IIIyOMHY €ro o0paboTKy;

—aKTHBHM3AIlMA MHKPOOMOJIOTHUECKUX MPOIECCOB, JIETPallalliii TOKCHYHBIX KOMIIOHEHTOB,
(OpMHPOBAaHUIO TOYBOTPYHTA, KOTOPOMY CIIOCOOCTBOBAJIM OpPraHMYECKHME U MHHEpaJbHbIE
yaoOpeHus;

—BIIMSIHUIO HAa TEMIIBl Pa3JIOKEHUs 3arpsi3HUTENCH, MOABIKHOCTh MHUTATENLHBIX BEIIECTB,
AKTHBH3AIHMIO OMOJIOTHYECKUX MPOIIECCOB CAMOOYHCTKU TIOYB, YPPEKTUBHOE NIEHCTBHE OKa3bIBACT
OpOLIEHNE, METO/IOM JIOXKI€BAHMSL.

Ounctka He(dTe3arpsA3HEHHOIO Y4acTKa C MCIOJIb30BaHHMEM MHKPOOPIaHM3MOB BKJIIOYaia B
ce0sl HECKOJIBKO 3TaIoB:

1. Tlonesoti unu no02omosumenvhblil Sman

—OCMOTp He(pTe3arps3HEHHOTO Y4acTKa U JIMKBUAAINS UCTOYHUKOB 3arpsI3HEHUS;

—JIEMOHTaX M BBIBO3 OCTABIIMXCSI OETOHHBIX OCHOBAHUH U MPOYNX OCTATKOB KOMMYHHUKAIIUH,
a Tak)Kke OBITOBOTO MYCODa;

—yCTpaHECHHE aBApUMHBIX PA3JIMBOB;

—IUTaHTaXHBIE padOThI, B TOM YHCIJIE OCYIICHHE U 3aChIlIKa TPYHTa B 00pa30BaBIIUECS TOCTE
JOXKJIeH 00J10Ta;

—CO3JIaHUE APEHAKHON CUCTEMBI, pa3MEPOM JIpeHaXHOro kaHaia 0,5%1,0 m;

—yCTaHOBKa EMKOCTEH M0 MEePUMETPY ydacTKa /it cOopa MOJTUBHOM BOJIBI.
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2. buomexnonoeuueckuii sman

—BCIIAIIKa, PBIXJICHUE, TUCKOBAaHUE y4acTKa (Ha ryouny oopadbotku 25-30 cm);

—pa3MeTKa CTaHIMH JUIs B3ATUS 00pa3lloB IPyHTa;

—B3ATHE YCPEAHEHHBIX 00pa3I0B IrpyHTa ¢ ITyOounsl 0-25 cm;

—BHECEHHE MEJMOPAHTOB:  COJIOMBI, OpPraHMYECKHMX M MUHEPAJIbHBIX  YIOOpEHMIA,
OCYHIECTBIISIETCS O] TOBEPXHOCTHYIO 00paboTKy (BCIaIIKa, phIXJIEHHUE, JUCKOBAaHUE), 3aTEM MOYBa
YBIIQKHSETCS METO/IOM JI0K/IEBAHUSI.

—BHECEHHE OPTaHUYECKHX YI00peHuH (KOPOBUI MM ITUYHMIA HABO3);

—BHECEHHE MUHEPAJIbHBIX ynoopeHuit ammodoc, HUTpodhockKa;

—BHECEHHE U3MEJIBUCHHOM cosloMbl (5—10 cMm);

—OpOILIEHUE YYacTKa METOJIOM JIOXKAECBAHHUS.

Opranuueckue yaoOpeHHs | COJOMa TIIATENIbHO IEPEMENIMBAIOTCA M PaBHOMEPHO
pacrpeensoTcs Ha OYMIAeMOM ydacTke. MuHepanbHble yIOoOpeHHs] BHOCSTCS B BHJE BOIHBIX
pPacTBOPOB B Ipoliecce opoulieHust. Pexum opolieHus onpeensiercs BHEHER TeMIeparypoil.

IIpu ucnonp3oBaHuM  Ouompenapara Il  OYUCTKH  HePTE3arpsA3HEHHBIX  II0YB,
MUKpPOOPTaHU3Mbl BHOCSTCS B TMOYBY B TPOIECCE OpOIICHUS METOAOM J0XKIEBaHUS.
buotexHomornyeckuii sTam mpeaycMaTpUBaeT MOHUTOPHHIOBBIE HCCIIEIOBAHMUS 32 KOHTPOJIEM
nporecca OYMCTKH: YUCICHHOCTh OMOAECTPYKTOPOB; BIAKHOCTH MOYBBI; (PUTOTOKCHYHOCTH TTIOYBHI.

DumomenuopamusHwlll sman

K ¢uromennoparuBHoMy 3Tarly OMopeMenu3aluy MPUCTYIAIOT MOCIEe TOro, Kak Oobliast
gactb ymieBogopogoB HepTtu. 30-40% — OymeT OKHUCIEHO U JACCTPYKTYPHUPOBAHO
MUKpPOOPTraHW3MaMH, KOTJia 104Ba CTAHOBUTCS MTPAKTUUYECKU HE TOKCUYHOM JJIsl pACTEHUH.

Jnst mpoBeAeHUsT OMOTEXHOJIOTMYECKHMX paboT MO OYMCTKE HedTe3arps3HEHHBIX I10YB
ATIIEPOHCKOTO TMOIyOCTPOBa, Ha MeCcTOpokaeHHH Pamanbl ObLl momoOpaH HedTe3arpe3HeHHBIH
yuyacTtok, pasmepoM 20x%30 M, oTOOpaHBl MOYBEHHBIE O0pas3lbl U NPOBEJCHBI AHAIMU3BI IS
MOJTy4YEHHUsI MCXOAHBIX JAHHBIX IO KOHILIEHTpAalMM He(TH U YHUCIEHHOCTH HEe(TEOKUCISIIOMINX
MuKpoopranu3moB (Tabmuna).

Tabnuna
PE3VJIBTATHI AHAJIN30B HA YYACTKE C BHECEHUEM BUOIIPEITIAPATA
MO MPOLIECTBUU MECSLA TTOCJIE HAYAJIA UCIIBITAHUA
Hlugp Haubonee sepossimnoe wucno knemox (HBY) I'FeleHBY Konyenmpayus
obpasya MUKPOOP2AHUSMOB 8 NOUBEHHBIX 00pA3YaAx negpmu (%)
10° 10* 10° 10° 10" 10° HOKelzHBY
R-1 3 3 3 3 2 0 9,5x10° 4,5%10° 9,2
R-2 3 3 3 3 1 1 7,5%10° 4,9x10° 9,3
R-3 3 3 3 1 2 11,5x10° 5,4 x10° 9,0
R-4 3 3 3 3 1 0 4,5%10° 4,8x10° 8,9
R-5 3 3 3 3 1 1 7,5%10° 5,1x103 8,7
R-6 3 3 3 1 1 7,5%10° 4,8x10° 8,8
R-7 3 3 3 2 0 9,5x10° 5,0x10° 8,9

Tpumeuanue: HOb — nedreokucnsromue 6axrepun; ['b — rereporpodnsie 6akrepun
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Kak Buano wu3 TaOnuupl, YUCIEHHOCTh HEPTEOKHUCISIOIINX MHKPOOPraHU3MOB Ha
MMOI0OPAaHHOM y4YacTKe He mpeBbiaet 4,5x10, a MuHUManbHOe cocTaBisieT 2,5%10.

YuciaeHHOCTh TeTepoTpodHBIX Oakrepwii MeHsiercs B mpeaenax ot 1,2x10, mo 5,6x10.
Konnenrpamust HedTtn cocraBmsger okono 12%. Takum oOpa3om, yKa3aHHbIE JaHHBIC
CBUJCTEIBCTBYIOT, YTO YUCIEHHOCTh MUKPOOPTraHM3MOB Ha UCCIIEAYEMOU IUIOIIAau HaXOIATCs Ha
HU3KOM ypoBHE. B TO ke Bpemsi U3BECTHO, YTO 3PPEKTUBHOCTh OUMCTKU MOYB C MCIIOJIb30BAHUEM
MHUKPOOPIaHU3MOB OCYILIECTBISETCS MPH YUCICHHOCTH MUKPO(IOPHI KAaK MUHUMYM OT MIJUTHOHA U
BBIIIIE.

Jlyig ymydiieHusl KauecTBa OUYMCTKU MOYB OT 3arpsi3HEHUi, Ha JaHHBIM Yy4acTOK, 3aBO3HIIACH
YycTasi I0YBAa M BHOCWJIMCh METHOpAHTHI: Menko HapeszaHHas (5—10 cm) comoma, u3 pacuera 15
Kr/M%; OpraHmueckoe ynobpeHme (KOpOBHIi HABO3, KypHHBI MOMeT), M3 pacdera 25 kr/mM> B
KOMIUIEKCE C HCIOJb30BAHUEM arpOTEXHUYECKHX NpUEeMOB (Bcmamika, peixieHue). Ilocie yero
BHOBb OBLIH NPOBEIEHBI MUKPOOHUOIOTUYECKHUE U XUMUYECKHE aHAIIU3BI.

N3 Tabmuupl 1 BHIHO, YTO MPOUCXOJUT YBEIUYEHHE HE(DTEOKUCISIIONMX TaK U
rerepoTpoHBIX OakTepwii B HEKOTOPBIX OOpasmax JJ0 OJHOro Mopsaka. B pesymprare 3THX
MEPOTPUSATHIA OTMEYCHO TaKKe CHUKEHHE KOHIEHTpanuu HedTu okono 2%. 3aTeM y4acTok ObuI
paszeneH Ha 2 yacTH: ydacTok 1, yuactok 2. Ha yyacTkax HpOBOIWJIOCH HCIBITAaHHE 2 THUIIOB
OMOTEXHOOTUH.

Ha yuacmxe | — oOuYuCTKa TIOYBBI OCYIIECTBISUIACh C AKTUBU3AIMEHW €CTECTBEHHOMN
MUKPOQIIOPHI.

Ha yuacmre 2 — ouncTtka He(TSAHOTO 3arpsi3HEHUS C BHECEHHEM OuoMpernapara.

CHmKeHHe YHCICHHOCTH CBS3aHO C TEM, 4YTO YacTh MHKPOOPraHM3MOB HE CMOIVIa
alalTHPOBATHCSI K HOBBIM YCJIOBUSAM. UHMCIIEHHOCTh TeTepPOTPOQHBIX OaKTEepuil yBenu4MiIach Ha
OJIMH TIOPSAJIOK, B CBSI3U C YaCTHYHBIM BBISIBICHHEM B cpejie HE(PTCOKUCIIOMUX MUKPOOPTaHH3MOB
pona Pseudomonas. 3HaueHre KOHLIEHTpalUU HE(THU OCTABAIMCh TaKUMH K€, KaK Ha Y4YacTKe C
€CTECTBEHHOU MUKPO(IOPOH.

Bv16o0wbi

B pabote B pe3ynbrare NpoOBEJEHHBIX UCCIIEAOBAHUM /7151 OYMCTKU He(Te3arpsi3HEHHBIX TOYB
BIIEpBbIE ObLT NCIOJIB30BAaH OMONpEnapar, COCTOSIINN U3 aKTUBHBIX IITAMMOB MUKPOOPTaHU3MOB C
N00aBIEHUEM MEJIMOPAHTOB, COCTOSIIIMX U3 JPEBECHBIX OIUJIOK, MHUHEPAIbHBIX YIOOpPEHH.
Buecenue Ouonpernapara B MO4By COBMECTHO C MEJIMOPAHTAMHU IMO3BOJIUIIO MOAJEPKATh BBICOKUMN
YpOBEHb OMoOzerpajaui He(TAHBIX YIIEBOJOPOAOB B BEPXHUX CJOSAX IMOYBBI Ha BCEX 3Tamax
MPOBOJAMMBIX PabOT.

ABTOpamu pabOT HCCIEI0BAaHO BIUSHUE HAHOCTPYKTYPHOU BOIHO-OEHTOHHUTOBON CyCHEH3UU
Ha mpoluecc bruopemMeuanuu cepoi JJecHON nouBkl pH 3% 3arpsA3HEHUN JEBOHCKOM HEPTHIO U IpU
BbIpAIlMBaHUM BUKH NOceBHOM. [Ipy BHECEHMH HaHOCOPOEHTA B MOUYBY 0€3 pacTeHUIl yCTaHOBJIEHO
CHIDKEHUE COJEpXKaHUs YIIeBoqopoaoB Ha 43,3% 10 CpaBHEHUIO C UCXOAHBIM YPOBHEM
3arpsisHeHusl. OTMEUEeHO CHHKEHHE (PUTOTOKCUYHOCTHU MPHU NMPUMEHEHHUH HAHOCTPYKTYpPHOU BOJIHO-
OCHTOHUTOBOW CYyCIEH3MH B OTHOIIEHWU BCXOXKECTH CEMSH M HaJ3eMHOM OHOMacchl BHKH
noceBHOU. BrisiBiieH ad ekt puropemeananyun: KOHIEHTPALUs YIIEBOAOPOIOB MPH MPEANOCEBHON
00paboTKe ceMsH HaHOCTPYKTYPHBIM OCHTOHMTOM CHHM3WJIach Ha 53,3% K HayaJbHOMY YpPOBHIO
[15-16].
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