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Torpaqda agir metallarin inaktivlosmosindo daha ¢ox humus tursulari (humin vo fulvo)
fiziki gil, biryarim oksidlor vo karbonatlar istirak edir. Agir metallarin torpaqda miqdarina tosir
edon amillordon biri do iqlim soraiti ilo yanasi totbiq edilon aqrotexnologiyadir. Agir metallarin
bioloji udulmasi torpaqda dinamiki tarazliqda yerloson qarsilighi alaqgeli kompleks proseslorls
sartlondirilir.

Cd, Zn, Pb-nin torpagda ¢ox olmasi onlarin gugundurun kokiiniin meyvasina toplanmasina
sobab olur. Lakin burada metallarin bitkido toplanma siiratinin torpaq miihiti reaksiyasindan
asili oldugu miioyyon edilmisdir. Torpaq miihit reaksiyasinin doyisilmosi Cd, Zn vo Pb-nin
bitkids toplanma siiratini yiiksoldir. [1,2] (Cadval 1)

Cadval 1.
Boz-qonur torpagda agir metallarin miitoharrik vo dimumi formalar iizro gatiligi maksimum buraxila

bilan haddi (QMBH) ma/kq

s/s | Elementlor QMBH (BBQ) mq/kq

Umiimi Miitoharrik Klark Orta Maksimum

forma forma Miqdar1 | imumi miqdari miqdart
1 Cr 100 6 200,0 2-50 20000
2 Zn 100 23 50,0 3-50 20000
3 Pb 32 6 10,0 0,1-20 4000
4 Hg 2,1 0,1 10,0 0,01-1,0 500
5 Cu 50,0 3,0 20,0 1-20 22000
6 Cd 1,0 0,3 0,01-1,0 0,01-1,0 200
7 Ni 50 4,0 40,0 2-50 10000
8 Sn 4,5 2,0 1,0 1-20 800
9 V 150 80 100 10-100 10000
10 Mn 1500 600 800 5-300 25000
11 Co 20 12 10 1-10 800
12 Zr 300 60 5000 10-5000 20000
13 Ti 5000 120 200 1-300 60000

Sumgayit Senaye zonasi orazisindo ¢irklonmis (agir metallarla vo s.) vo tobii senozdan
(cirklonmamis orazilordon (0-10 sm darinliyindon) gétiiriilmiis torpaq niimunalorinds bakteriyalarin
timumi say1 va gobaloklorin n6v torkibi verilmisdir.

Agir metallarin  aktiv halda  (miitohorrik formalar) bioloji ~ ddovrana daxil edilon
(mikroorganizmlor, agrotexnologiya) faktorlart analiz etmomisdon 6nco miiqayisali olaraq nozarot

(tamiz) va ¢irklonmis sahalords onlarin migdarini tahlil elomok vacibdir (sokil 1). [3]
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Sakil 1. Boz-qonur torpaglarin ¢irklanmis va texnogen ¢irklonmis sahalorinda
agir metallarin iimumi migdari. 1) Tomiz torpaq; 2) Cirklonmis torpaq

Bitki organizmlorinds agir metallarin toplanmasinin iimumi miqdar1 asason iki prosesdon
astlidir: 1) humusun miqdarindan, 2) bitkinin név va sort xiisusiyyatlorindon.

Mikroorganizmlarin kemiyyat gostoricilori agir metallarin miqdari ilo six siiratdo baghdir
(sokil 2). Cirklonmis sahalords texnogen ¢irklonmis saholora nisbhoton agir metallar az toplanir,
texnogen ¢irklonmis saholora nishoton agir metallar az toplanir, suda mikrobiotanin miqdarina
forgli tasir edir (cadval 2) [4].

Cadval 2.
Boz-gonur torpagda mikrobiotanin bazi gostoricilari
Ne | Torpag niimunasinin gotiiriildiiyii yer | Bakteriyalarin Gobalaklar
iimumi say1 (askara ¢ixarilmis névlor)
1. | Tabii senozlar, agir metallarla 36 -104min/q. | As niger Fusariumoxysporium
cirklonmis orazi torp. Trichoderma
2. | Tacriiba sahasi cugundur bitkisi altindan | 4 1.104min/g. | Penicilliumsp
(nazarat variant1) (giibrasiz) torp.
3. | Cugundur bitkisi altindan (giibra totbiq 4 4-104min/q. | Penicilliumspp, Aspengillusniger
edilon variant) torp.
4. | Kiiknar bitkisi altindan (giibrasiz) 3,8-104min/q. | Aspengillus, Penicilliumsp,
torp. Fusariumoxysporium
5. | Kiiknar bitkisi giibralor tatbiq edilon 4.2 -104min/q. | As niger, Penicilliumsp,
variant torp. Fusariumoxysporium
Trichoderma
6. | Agir metallarla ¢irklonmis biotope 0 Bakteriyalarin miqdar1 koskin
azalir

Bitkinin ko6k hiiceyralorinin  uduculug qabiliyystinin aktivliyindon vo onun bitkido
yerlosdirilmasi effektliyindon (hansi ki, orada olan ionlarin radial naqli) asilidir. Madonilogon
torpaqlarda mikrobioloji foalliq artir vo agir metallar daha aktiv bioloji dovrana daxil edilir.
Agrotexniki todbirlerin diizglin aparilmas: iso mikroorqanizmlorin  miqdarina miisbat tosir
gostarir (sokil 3).

Bitkilor tarafindon monimsonilon agir metallar asagidakilardir: [4]
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Texnogen ¢irklanmis boz-qonur torpaqglarda agir metallarin migdarimin torpaq
mikroorqanizmlarinin dayamqligina tasiri

Cd, Cs, Rb-asan manimsanilan;
Zn, Mo, Cu, Pb, Ag, As, Co- orta doaracods manimsanilan;
Mn, Ni, Li, Cr, Be, Sb- zaif manimsanilan;
Se, Fe, Ba, Hg, Te- ¢atin manimsanilon elementlorin qatiliginin artirilmas: ilo bitkilords
toplanma siiroti asagidaki ardicilligla miioyyon edilmisdir.
Cd>Zn>Cu>Pb
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Sakil 2. Mikroorganizmlorin kamiyyat gostoricilorinin agwr metallarin migdarindan asili olaraq
dayisilmasi 1,3- ¢irklonmis sahalar,; 2, 4- texnogen ¢irklonmis sahalor
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Variantlar
$ail .3 Mikroorganizmlarin migdarinin aqrotexniki tadbirlar naticasinda variantlar iizra dayisilma

dinamikasi. 1. Agwr metallarla cirklonmis sahalar; 2.Tabii senoz (xam) ¢irklonmomis, 3. Kiiknar bitkisi
altinda (giibrasiz); 4. Cugundur bitkisi altinda (giibrasiz); 5. Kiiknar bitkisi altinda (giibrali variant); 6.
Cugundur bitkisi altinda (giibrasiz variant)
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Aparilmis todqiqatlar gostormisdir ki, aqrotexniki tadbirlor naticasinds, boz-gonur
torpaqda miixtalif variantlarda bitkilor altina verilon giibralorin mikroorganizmlorin kamiyyat
gostaricilorina miisbot tosir etmisdir. Toadricon ¢irklonmis sahalords, madaniloson torpaglarda
mikroorganizmlorin miqdar1 getdikco artmaga baslamisdir.

Odobiyyat materiallarindan molum olmusdur ki, mineral giibralorin totbigi kadmiumun
miitoharrikliyini 5-8% yiiksaldir.

NPK fonunda {iizvi giibralorin totbigi ilo kadmium miitoharrikliyinin 40%-o qodor
yiiksalmosi miisahido edilmisdir.
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PE3IOME
BJIIMAHUE YPOBHS 3ATIPAIBHEHUS TSKEJIBIMU METAJIVIAMU TEXHOT'EHHO
3ATPSA3HEHHBIX CEPO-BYPBIX IIOYB HA YCTOUUYUBOCTb MUKPOOPI'AHU3MOB
Axmeooea P.P., baoaesa T.M., Awmyposa H./I.

Knrwouesvie cnoea: mexnozennoe 3aspasmenue, cypo-0ypvie nougvl, MUKpPOOP2AHUIMbL, MAICENbIE
Memainvl

Ou3NIeCKNii 1 XUMHUIECKHN aHAIU3 00pa3IoB MOYBKI, B3ATHIX C MPOMBINUICHHBIX 30H Cymranta
MOKa3ai, 4To TaMm ObIIO OOHApY)KEHO HAKOIUIEHHWE Dsa TSDKEIBbIX MeTauioB, Bkmodas pryTe (Hg),
ceunen (Pb), nukens (Ni), kagmuii (Cd), meap (Cu), nuHK (Zn) ¥ JpyrUX BHICOKOKOHIIEHTPUPOBAHHBIX
aneMeHToB. TakuM 00pa3oM, MPH TEXHOTEHHBIX IMPOIECcCaX BhIIIEYKA3aHHbIE METaJUIbl MEPeXonsiT B
Ooilee aKTUBHOE COCTOSHHME, YTO BIHUSET HAa (PU3MKO-XMMUYECKHE CBOWCTBA IOYBHI M 3HAYUTEIHHO
CHIDKAeT €€ MPOJYyKTHBHOCTh. JTO, B CBOIO OYEpEe/b, YCHIIMBAET XapaKTepP B3aWMOOTHOIICHUH MEXIY
OHMOJIOTUYECKOH LETIBI0 TI0YBAa-MUKPOOPTaHU3M-PACTEHUE-KHBOTHOC-YEJIOBEK.

SUMMARY
THE EFFECT OF HEAVY METAL POLLUTION FROM TECHNOGENICALLY
POLLUTED GRAY-BROWN SOILS ON THE RESISTANCE OF MICROORGANISMS
Ahmedova R.R., Babayeva T.M., Ashurova N.D.

Key words: technogenic pollution, gray-brown soils, microorganisms, heavy metals.

Physical and chemical analysis of soil samples taken from industrial areas of Sumgayit showed that
there was an accumulation of a number of heavy metals, including mercury (Hg), lead (Pb), nickel (Ni),
cadmium (Cd), copper (Cu), zinc (Zn) and other highly concentrated elements. Thus, during technogenic
processes, the above-mentioned metals become more active, which affects the physicochemical properties
of the soil and significantly reduces its productivity. This, in turn, reinforces the nature of the relationship
between the biological chain soil-microorganism-plant-animal-man.
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