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Annomayus. Maxonaoa “Towxenm-Tepmus” Xankapo M-39 asmomazucmparn uyau ampo@uoa mapKanean cyeopuiaouean
OV3-YyMAOKU MYNPOKIAPHUHE MUC 80 KYPROWIUH OULAH uprocianuuiy 6aén smunean. Aemomobuniap gpaonusmu Hamusxcacuoa
MA3Kyp MynpoKaap mapKuouoa muc ea Kypeowut muxoopu uyroan 20-30 memp macoghazaua acma-cexur owud bopeat. Xap
UKKANA SNeMeHmHUHe Makcuman muxoopu Ox-onmun mymanunune Y. Hocup maccusuoan maunab onunean 4-0a1aoa anukianou.
Yoy oananune asmomobun tiynuoan 25 memp y30KIuKOQ onuHSAH MYNpoxK HamyHaiapuoa sinu muc mukoopu 108,0 me/ke
HU, KypeowuHHUKY 3ca 96,4 me/ke Hu mawkun smean. Maskyp Kypcamxuy MUCHUHE pYXCam 3muiean mevépu (35 me/ke) dau
1.96 mapma, ¢hon kypcamruyu (38 me/xe) oan 2,84 mapma, KypowiunHune pyxcam smunean mevépu (1 ke mynpokoa 32 me/xe)
oan 3 mapma ea pon kypcamxuuu (1 ke mynpoxoa 15 me/kz) an 6,4 mapma 3uédoup. Hynoan 20-30 memp y30Knuxoan cjme
Ypeanunean 0ananapod o2up Memaiiap MuK0opu acma-ceKuH Kamauud oopuuiy Kaio Smuiou.

Kanum cysnap: iiyn, asmomobun iynu, mynpox, 6y3-ymioKu mynpox, 02up Memauiap, Muc, KypouluH, Uguocianuu

Annomayus. B cmamve paccmampusaemcs 3azpaznenue Meobio U CUHYOM NOUE OPOULAEMBIX 1208, DACNONO0NCEHHBIX BOKPYS
MedcOyHapooHou asmodopoeu M-39 Tawkenm-Tepmes. B pesynvmame oesimensHocmu asmompancnopma Koau4ecmeo meou u
CBUHYA 8 IMUX NOYBAX NOCMENEHHO Yeenuuusanocs 00 20-30 mempos om dopozu. Makcumanbroe Konuuecmseo 0060ux snemen-
moe onpeoeneHo Ha 4-yw none, omoopanHom Ha maccuse Y. Hacvip Ax-Anmeinckoeo pationa. B npobax nouswvl, omobpanmuix
8 25 mMempax om mpaccel 9mo2o Mecmopodxcoenus, ooujee cooepocarue meou cocmaguno 108,0 me/ke, a ceunya — 96,4 me/
Ke. Jlannwiil nokazamens 6 1,96 paza npesviuiaem 0onycmumyo HOpmy cooepicanus meou (35 me/ke), 6 2,84 paza — poroswiii
nokazamens (38 me/xe), 8 3 pasa — donycmumyro HOpmy codepicanus ceunya (32 me/ke Ha 1 ke nouswl) u 6 6,4 paza — gporo-
evill nokasamens (15 me/ke na 1 ke nouswvt). Ha paccmosanuu 20-30 mempos om 0opozu ommeyeHo noCmeneHHoe CHUdMCeHue
KONUYeCmea magjicenvlx Memaiios Ha UCCIe0yemblX NOsX.

Knrouesvie cnosa: dopoza, wocce, no46a, i1y206as nousd, msajiceible Memanivl, Meob, CEUHEY, 3aePA3HEHUe

Abstract. The article describes the contamination of irrigated grassland soils with copper and lead, which are distributed
around the international highway «Tashkent-Termezy M-39. As a result of automobile activity, the content of copper and lead
in these soils gradually increased up to a distance of 20-30 meters from the road. The maximum content of both elements was
determined in field No. 4, selected from the U.Nosir massif of the Ak-Altin district. Total copper content was 108.0 mg/kg and
lead content was 96.4 mg/kg in soil samples taken 25 meters from the highway of this field. This indicator is 1.96 times higher
than the permissible limit of copper (55 mg/kg), 2.84 times higher than the background indicator (38 mg/kg), 3 times higher
than the permissible limit of lead (32 mg/kg per 1 kg of soil) and 6.4 times higher than the background indicator (15 mg/kg per
1 kg of soil). After a distance of 20-30 meters from the road, it was noted that the amount of heavy metals gradually decreases
in the studied fields.

Keywords: road, highway, soil, grassland soil, heavy metals, copper, lead, pollution

Knpuw. Knwnok xyxnuruaa UHTEHCUB LEXKOHYMITUKHUHT
PVBOXIAHULLM CyFOpunaguraH Tynpoknap yHyMAOPAUIVHN OLwmn-
pvm GrnaH 6up KaTopaa YHUHT 3KOMOTVIK XONaTUHWHT By3nnu-
wura xam cabab 6ynvokaa. KennHrm nmnnapga cyropunaguraH
TYMPOKNaPHWHI 3KOMNOTVIK XornaTura Tabeup KypcaTyB4yv oMunnap
KaTopura oFMp MeTannap xam kywmunau. Tynpokaaru oFup metan-
nap MyKAopwWra Tabecup aTyB4YM MaHbanap Typnm TymaH 6ynmo,
OyHaa aBTOTpacnopT aonmnaT xam yaura Xoc pornb yWHauau.
LLyHWHT y4yH xam aBTOMOOWN TPaHCMOPTU YUKUHANNAPWUHUHT
cyFopunaguraH Tynpoknap Tapkubugarn ofup metannap
MWKOOpWra TabCUPUHK Ypranuw gonsapb axammsaT kach atagw.

N°4 [11i2], 2025

AGRO KIMYO HIMOYA VA O‘SIMLIKLAR KARANTINI

TpaHcnopT daonuaTy HaTwkacuaa TynpoKka pyX, KagMum,
MWUC, HWKENb, XPOM, KYPFOLIMH CUHrapu anemeHTnap Tylwla-
an. Ynap opacvpa KypFoLUMH 3HT 3apapnucu xucobnaHagw.
TynpoKnapHUHI TPaHCMOPT YMKMHAUMapU bunaH mdnocnaHu-
LUK TPaHCMOPT BOCMTaNapUHWHI xapakaTtura Oofnvk Ba nynga
xapakaT TyxTaraHgaH CyHr xam MabflyM BakTraya JaBoM 3aTagun
[1-4].

AsTOMOOUN ynnap atpoduaary TynpoknapHUHE OFup MeTar-
nap 6unaH ncnocnaxyLL Japaxacu TpaHCnopTnap XxapakaTyHUHL
3UYMUTN, TPAHCMOPT BOCUTANapUHWHI €N, EKUNFU Typw,
XKOWHWHT UKMUM LWapouTiapu, TynpoK XycycusTrnapy Ba GoLuka
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6up katop omunnapra 6ofnuk [5]. WyHuHroek, nyn atpodwmaa
ycaéTraH ycumnuknap Ba 6oLuKa TMpUK opraHuaMnap xymnagaH
XaviBOHMap Ba WHCOHMAap Xam TYNPOKMNapHWUHI OFUp MeTannap
6unaH ndnocnaHuwnra TyFpuMaaH-TYFpu Tabeup kunaam [6].
ABTOMOOMN yNK atpodmaarv Tynpokrnapaa oFup MeTannapHu
ypranwvwwra gounp Tagkmotnap acocaH Cu, Zn, Cd va Pb kabu me-
Tannapra kapatunras, WwyHurgek, Cr, Niva As kabu anemeHTnap-
HW ypraHumL 6yrinya 6up katop TagkukoTnap onmb 6opunrat [7,8].

V36ekuctoHaa asTomobun wynnapu atpocduaaru
TYNPOKMapHUHT OFUP MeTannap unax ndnocnaHuwLm ypraHui
6opacupa 6vp KkaTop TagkukoTnap onnb GopunraH. XymnagaH,
CamapkaHa-byxopo aBTomaructpany aonustuHuHr CamapkaHg,
BUnosiTM NwtuxoH TymaHu xyoyauaa Tapkanrad Tynpoknapga
KYPFOLLWH Ba pPyX MUKAOPWra TabCcupu YpraHunrad. byHpga sannu
KYPFOLUMHHUHI Makcuman Mukgopy 55 mr/kr, pyxHuku aca 74
MI/Kr HU Tawkun atrad. Ywby kypcatknynap nyngaH 30 meTp
y3oknukaa kysatunraH [9,10].

“TowwkeHT-Tepmua” M-39 xankapo aBToMarucTpan NynuHUHT
XKombor TymaHu xyayamaaH YTyBYM KMCMUAa aBToMoOuUn nynu
atpodwmaary yTnoku-6ys Tynpoknap Tapkubuaarv ofup metan-
nap mukgopu [11,12] ypranunrad. Ofup mMeTannap MyKoopu
aBTOMOOUN MynuAaH y3oKnaluraH calvH acta-CekuH kamainb
6opuvLLn Kaig aTUnraH.

Taxnun kunuHrad man6anapgaH KypuHnG Typubaukuy, Xo3mpru
KyHOa aBTomMobun nynnapu atpoduaary TynpOKNapHUHT OFUp
meTannap 6unaH ndnocnaHu xonaTu pecrnybnukamus wapo-
UTUAa eTpanunya ypraHunmMaraH. LlynapHu xucobra onraH xonaa,
613 M-39 TowkeHT-TepMmua aBTomarucTpan nynuHuHr Cupga-
pé€ BuUMoATMAAH YTyBYM KMCMMZA TapKanraH cyropunaguraH
TYNPOKMapHUHI Ofup MeTannap 6unaH udgnocnaHuwmnHn
ypraHvLLHM pexxanaluTupamK.

Marepuannap Ba ycny6nap. Taxpubaga Tynpok Tapkubmaa-
v OFUp MeTannap MUKZopura aBTOTPaHCMOPT BOCUTaNaPUHUHT
TabCpUHK YpraHnw Makcaavaa Cvpgapé sunoatuHuHr Capaoba
Ba Ok-ONTVH TyMaHnapu xyayanaaH yTyB4n TolwkeHT-Tepmua aB-
ToMarucTpan nynu atpocpuza tapkanraH 6y3-yTrnoky Tynpoknap
wapoutuga 4 Ta gana taHnab onuHaun. Ywby fananapHuHr 1
Tacu (Ok-onTvH TymaHm Y.Hocup maccvem xyoyamaa) TowwkeHT-
Tepmus aBTomMarncTpan NynMHUHL YHr TOMOHWUAA, KonraH 3 Tacu
(Cappoba TymaHuHuHr “IMNaxtaobon”, “Baxman” Ba OK-ONTUH Ty-
MaHUHUHT Bobyp MaccyBm xyayamaa) Yan TOMOHMAA XKonaLuraH.
TaHnaHraH gananapgaH Tynpok HamyHanapu aeTomarucrpan
nynaaH 100 meTpraya 6ynraH macodaga xap 5 metpaad, 200 m
rava- xap 10 metpaaH, 300 mraya - xap 25 metpaaH, 500 M rava
xap 50 metpaaH Ba 1000 meTprada xap 100 meTpgaH onuHAW.
OnuHraH HamyHanap nabopartopusiga KypuTunam Ba Tervwinm
Taxnunnap onné Gopunau. Tagkukotaa nabopatopus Taxmnnpu
yMyMKabyn KunuHrad ctaHgapt ycnybnapaa onné 6opungu.

Hatuxanap Ba MyHo3apa. TagkukoTnapra kypa aBTo-
Mobun YnkuHaunapu TolKeHT-TepMus nynu atpoduaaru
cyFopunaguvraH Tynpoknapuv Tapkubvaary Muc Mukaopura ysura
XOC TabCup KypcatraH (1-pacm).

1-pacm MabnymoTnapura kypa, Snnm M1c MUKGOPU YpraHumnraH
6y3-yTnoku Tynpoknapga astomobun nynuaaH 20-25 metp
y30Knukkada 6ynraH Mmacodpanapraya acta-cekuH optnub Gopau
Ba Makcuman Mukgopu Ok-onTWUH TyMaHuHUHT Y.Hocup maccu-
BuAaH TaHnab onvHraH 4- fanaga aHvknadau. Ywoy, ganaHvHr
aBTOMOOUN MyNmaaH 25 MeTp y30Kknukaa onvHraH TynpokK Hamy-
Hanapuga snnv muc mukgopu 108,0 Mr/kr Hi Tawkun aTan. Mas-
Kyp KypcaTKu4y MUCHWHF pyxcaT atunraH mebépw (55 mr/kr) faH
1.96 mapTa, doH kypcatknum (38 mr/kr) aaH 2,84 mapTta kynamp

AsTomobun nynupax 30-40 meTp y3oknukkada 6ynraH maco-
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danapga ypranunran 6apya gananapga muc Mukgopu 80 Kr/kr
OaH Kyn 6ynan. AvHu ywby Mmacodanapravya 6apya gananapaaH
OMUHraH TynpoK HaMyHanapuaa MUCHUHI myukaopy POM cankam
1,5 mapotaba, oH kypcaTkmum aca 2 mapotabagaH Kynaup.
Tapkubuga 60 Mr/kr Ba yHAaH Kyn MUC caknanauraH Tynpoknap
6apya gananapga 1 sa 4 gananapga 150 meTp, 2 Ba 3 gananap-
na aca 100-125 metprava 6ynraH macocpanapza kang atungu.
AbHK ywby macodanapraya bapya gananapga MUC MUKZOPU
P3M paH kyn 6ynau.

dakatrvHa 2- panaga sbuHu Cappoba TymaHn baxman mac-
CVBW XyaoyOuAaH onuHrad Tynpoknapga 150 metpaaH cyHr muc
mukgopu POM paH kam 6ynaun. Muc mukgopu POM (sbHM 55 mr/
Kr) faH kam 6ynraH Tynpoknap 1-ganaga 200 meTpgaH 3 Ba 4
nananapga aca 250 meTpaaH 6owwnaHaau. Tapknouga 40 mr/kr Ba
YHO@H Kyn Muc caknanaurad tynpoknap 1- ganaga 600-650 meTp,
KonraH gananapga aca 700-750 meTpraya yypangm (1-pacm).

Maskyp macodpanapgaH cyHr 4 nanagaH bowka 6apya gana-
napga snnu Muc myvkgopu oH kypcatkudm (38 mr/kr) faH kam-
amp. AbHu dakat 4-ganaga oH kypcaTknimaaH Kuuuk 6ynrau
Tynpoknap 800 meTpAaH CyHr yypanau.

TolukeHT-Tepmn3a aBToMarucTpan nynu atpoduaa TapkanraH
CyFopvnaguraH Tynpoknap Tapkuomaa snnm KyproLUnH MyKgopura
Xam aBTOMOOWI YMKMHAUMApK Tabeup KypcaTtraH (2-pacm).

2-pacmpaH KYpuHUG TypuBAUKM, ANNW KYPFOLLMH MUKAOPY Xam
XYAAM MUC CUHrapu aBTomobun nynuaad 25-30 vetprada 6ynraH
Macodanaprava acta-cekuH omné Gopau. YpraHunran aananap
6yrinya annm KYproLUMHHWHT Makcuman Mukaopu xam OK-onTuH
TymaHu Y.Hocup maccvBmaaH TaHnaHraH 4- aana Tynpoknapuaa
aBTOMOOUN NynuaaH 25 MeTp y3oknukaa kang atunau sa 96,4
MI/KI HY Talwkun 31am. Maskyp KypcaTKuy KYpFOLUMHHUHT pyxcaT
atunraH mevépw (1 kr Tynpokaa 32 mr/kr) gaH 3 6apobap, doH
kypcatknuu (1 kr Tynpokaa 15 mr/kr) gaH 6,4 6apobap 3néaaup.

TaxnunnapHuHT kypcatuLumnya, ywby fana Tynpoknapm 6oLuka
pananapra HucbataH KyprowmH 6unaH Kynpok udnocnaHraH.
ByHuHr acocuii cababu wamon nyHanuwm unaH nsoxnaHagu.
AbHu ywby pana TowkeHT-TepMU3 NYNVHWHT YHT TOMOHMAA
XownawaraH. Xyayana wapk TOMOHWAAH acagurad JOUMUN
Lamornnap aBToOMOOWUN YMKMHOUNApU Tapkubuaaru sapapnu
GrprKManapHu Maskyp xyayana Tapkanuiumra yavra Xoc Tabcup
KypcaTtraH 6ynuim MyMKuH.

ABTOMOOUMN nynuaaH 50 meTprava 6ynraH macodanapaa
ypraHunrad fananap Tynpoknapu Tapkubuga sannv KyprowwmH
mukgopu 1 kr Tynpokaa 50 Mr gaH Kynnur aHvknasan. AbHu,
ywby macodaraya bapya ganagapaa Snnu KyprowmH MUKLOpK
P3OM paH 2,3 mapoTabaraya oH KypcaTknymaaH aca 5 mapo-
Tabarava kynaup. Mukgopu 40 mr/kr Ba yHAAH Kyn KYpFOLIWH
caknaviguraH Tynpoknap ypraHunran 6apya gananapga 150-175
meTpraya 6ynraH macodanapga aHuknanaum. Tapkubuga 30 mr/
Kr ra TEHr Ba YHAaH 31é[ KyproLMH caknanaurad Tynpoknap 1
nanaga 300 meTtp, 2 ganaga 250 meTp Ba 3 Ba 4 gananapga
350 meTp macodhanaprava kang atunau. ABTomooun nynuaaH
y30KnaluraH calinH Ofup MeTamnmnapHUHI TYnpok Tapknbuaa
6yHOan y3rapuviim Kynpok, TYNMPOKHWHI rapHyNIoMeTpUK Tapknom
Ba Tapkubugarv opraHuk Mmogaanap Mukgopura 6ofnuk 6ynuim
MYMKMH.

Astomobun nynnaan 300 metpaaH bownab 6apya fananapaa
KYPFOLLMH MUKOOPU pyxcaT aTuiraH mebeépw (32 mr/kr)aaH Kkam
6ynou. 2-nanana 400 meTp, 1 ganaga 500 metp, 3 Ba 4 pana-
napga aca 600 meTpaaH 6owwnab annv KypFoLLMH MUKAOPY OOH
KypcaTtkuuura TeHrnawaam. Maskyp macodanapzaH cyHr 6abam
macodanapza KypFOLUMHHUHT (DOH KypcaTKnunaaH knduk 6ynran
MVKOOPRapy aHnknaHam (2-pacm).

N°4 [li2], 2025
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1-pacm. M-39 ABTomarucTpan nyn atpoduaaru Tynpoknapaa annu muc mukaopm (0-30 cm katnampa)
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2-pacm M-39 AsTomarucTpan uyn atpocmaarv Tynpoknapaa annu KyprowuH mukaopu (0-30 cm katnampaa)
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YTkasunraH TagkukotTnapaa ToWwKeHT-TepMna NYNUHUHT
YHI TOMOHMAA TapkanraH Tynpoknap (abHu TowkeHTaaH-Tep-
Mu3ra TOMOH KeTaéTtraH Tapad) ofup MeTannapHu yauga yan
TOMOHAa TapkanraH Tyrnpoknap (9bHW TepMu3aaH-TOLIKEHT-
ra TOMOH KeTaéTraH Tapady) ra HucbataH KynpoK caknaiim
mabnym 6ynam (1 Ba 2-pacmnap). byHuHr acocun cababwu
XYOYLHVIHT Lamon pexumu bunaH nsoxnaHagun. AvHu xyayanna
acaguraH OMMUI LWapKui wamonnap fapouini TomoHnapra
kapab aculmn Kopuaa KenTupunraH ganaHu ypraHunrat
ofup MeTannap 6unaH kynpok udnocnaHtupraH. LyHuHr-
[€eK, ypraHunraH Tynpoknap Tapkubugaru ofup metannap
MUKOOpUra, TYNPOKHWHT rpaHyrnoMeTpuK (MexaHuK) Tapkubm,
TYNpoK Tapkubugarm rymyc MuKOOPM, XOWHUHT penbedu

xamza Maxannuin axamusitra ara 6ynra nynnap sbHu gananap
aTtpodmparm axonu nyHkTnapura onnb 6opysyu iynnap xam
Y3 TabCUPUHN TabCUp KypcaTraH.

Xynoca. [lemak, Tynpoknap Tapkubuaaru ofup metannap
MVKOOpUra MarvcTpan asToMobun nynnapuaa xapakarnaHaérraH
aBTOMOGMNap aonuaTh HaTKacuaa YKapunraH YkuHamnap
y3ura xoc xonga Tabcup KypcatraH. ABTOMOOUN YnkuHaunapu
Tabcupuga ypraHumraH Tynpoknap Tapkubuaa ofup metannap
aBTomMo6un nynuaat 20-30 MeTp macodaraya acta-cekuH oLwmnb
Bopay. Yy MacodaaH CyHr acta-CekiH kamasau. YpraHunran
Tynpoknap Tapkubugarv ofvp meTannap Mukgopura Lamon
NYHanWLIn, TYNPOKHUHI MEXaHWUK TapKnbu, ryMyc MUKOOPW KO-
HUHT penbedu xam y3ura Xoc TabCup KypcaTtraH.

envpol.2023.121130

noyabr | scientists.uz. -B. 307-312.

P. 283-295 https://doi.org/10.12911/22998993/199700

ADABUETIAP:

1. Latrill C. Phisical speciation of trace metals in Fe-Mn concretions from a rendzic lithosol developed on Sinemurian
limestone (France) / C. Latrill, F. Elsass, F. van Oort, L. Denaix // Geoderma. 2001. Vol. 100. pp. 127-146.).

2. Timofeeva Ya.O., Golov V.. Eurasian Soil Science, 2007, Vol. 40, no. 12, pp. 1308-1315.

3. Timofeeva Ya.O. Geochemistry International, 2008, Vol. 46, no 3, pp. 293-301.

4.Dolan L.M.J., Van Bohemen H., Whelan P., Akbar K.F., O’'malley V., O’leary G., Keizer P.J. Towards the sustainable
development of modern road ecosystem. In: DAVENPORT J., DAVENPORT J.L. (eds). The Ecology of Transportation:
Managing Mobility for the Environment. Springer Netherlands, 2006. pp. 275-331

5.Guan, Z.-H,, Li, X. G., & Wang, L. (2018). Heavy metal enrichment in roadside soils in the eastern Tibetan Plateau.
Environmental Science and Pollution Research, 25(8), 7625-7637. https://doi. org/10.1007/s11356-017-1094-8

6.Guo, K., Yan, L., He, Y., Li, H., Lam, S. S., Peng, W., Sonne, C. (2023). Phytoremediation as a potential technique
for vehicle hazardous pollutants around highways. Environmental Pollution, 322, 121130. https://doi.org/10.1016/j.

7.Akbar, F. K., Hale, H. G. W., Headley, D. A., & Athar, M. (2006). Heavy metal contamination of roadside soils of Northern
England. Soil and Water Research, 1(4), 158—163. https://doi.org/10.17221/6517-SWR

8.Zhang, F.,, Yan, X., Zeng, C., Zhang, M., Shrestha, S., Devkota, L. P., & Yao, T. (2012). Influence of traffic activity
on heavy metal concentrations of roadside farmland soil in mountainous areas. International Journal of Environmental
Research and Public Health, 9(5), 1715-1731. https://doi. org/10.3390/ijerph9051715

9.Abduraximov M.K., Abduhakimova N. G’'0’za agrosenozida tuprogning og’ir metallar bilan ifloslanishi va uning ekologik
mubhitiga ta’sirini baholash.// “O‘zbekistonda ilm-fanning rivojlanish istigbollari” xalgaro ilmiy-amaliy anjumani. 2022 yil 30

10.Abduraximov M.K., Abduhakimova N. Og’ir metallarning tuprogdagi oziqg moddalar migdoriga ta’siri. International
scientific journal “Interpretation and researches” Ne 10. 2023. -B. 134-138.

11. Bobobekov I.. M-39 magistral avtomobil yo'li atrofidagi o‘tlogi-bo‘z tuproglarda harakatchan og'‘ir metallar migdori //
Agro kimyo himoya va o‘simliklar karanti Ne 2. 2024. B.161-163

12.Kholikulov Sh. T., Halil Erdem., Bobobekov I.N Saniye Demir., Cabir Gagri Gence.. Assessment of the levels of
heavy metal pollution in roadside soils of Termiz — Taskent, Uzbekistan.//Journal of Ecological Engineering, 2025, 26(3).

224 — AGROKIMYO HIMOYA VA O‘SIMLIKLAR KARANTINI R R -3 R



