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TORPAQSUNASLIQ

UOT.631.47,48
KiCiK QAFQAZIN SIMAL-SORQ
HiSSOSININ DAG-MESO QOHVOYi
TORPAQLARININ DIAQNOSTIK
GOSTORICILORINO RELYEFIN
MUXTOLIF BAXARLI
YAMACLARININ TOSIRI
V.H.Hasanov, B.N.Ismayilov, R.H.Aslanova,
K.M.Hasonova
AR ETN Torpagqsiinashq vo Aqrokimya
Institutu, Baki s. M.Rahim, 5
vilayet-hesenov@mail.ru

THE INFLUENCE OF DIFFERENT
SLOPES OF THE RELIEF ON THE
DIAGNOSTIC INDICATORS OF THE
MOUNTAIN-FOREST BROWN SOILS
OF THE NORTH EASTERN PART OF
THE LESSER CAUCASUS
V.H.Hasanov, B.N.Ismailov, R.H.Aslanova,
K.M.Hasanova
Institute of SoilScience and Agrochemistry,
vilayet-hesenov@mail.ru;

Abstract. The aim of the study was to study the
influence of different relief slopes on the diagnostic
indicators of Kastanozems soils of the Lesser Caucasus
and the formation of soil cover structures. The study
area is located at an altitude of 1218-1260 m above sea
level and is significantly dissected by different relief
slopes. The soil-forming rocks consist of deluvial
carbonate sediments. The vegetation cover has a well-
developed forest and weak shrub-grass cover. The
climate is temperate-warm, the amount of precipitation
is 600-700 mm, the average annual temperature is 8,4-
10,5°C. Soil surveys and prepared relief plastic map (M
1:25 000) and soil map (1:25 000) were compiled.

The northwestern shaded slopes of the relief are
characterized by favorable moisture and a high level of
provision of a thick accumulative rot layer (AUz=45-
50cm), humus (6,2-8,5%), nitrogen (0.36-0.54%),
absorption capacity (42,5-50,0 mmol-eq), washing of
carbonates to a depth of 1 m, a significant increase in
the granulometric composition (<0,01mm=68,8-72,8%;
<0,001mm=32,7-40,6%), etc. diagnostic indicators for

mountain-forest brown soils with well-developed forest
cover. It is characterized by an increase in humus
reserves (285-331 t/ha) and a significant predominance
of fulvic acids in the humus composition
(Ch.a.:Cf.a.=0,68-0,87).

The mountain-forest brown soil profile of sunny
southeastern slopes with xerophilic microclimate
conditions of the relief is characterized by a significant
decrease in the accumulative-sludge layer (AUz=30-
35cm), humus (2,4-5,3%), nitrogen (0,16-0,32%),
absorption capacity (25,4-42,4mmol-eqv), accumula-
tion of carbonates in 35-100 cm (CaC03=6,4-17,2%),
relatively lightening of the granulometric composition
(<0,01mm= 43,1-60,7%;<0,001mm=16,2-28,4%), and
an even distribution of humic and fulvic acids in the
composition (Ch.a.:Cf.a.=1,04-1,20) along with a
decrease in the humus reserve.

Key words: relief, eksposition of slopes, soil profile,
morphogenetic diagnostic, humus, humic acid, relief
of plastics, soil map, soil cover structure

Giris

Holo kegon asrin avvallarinds Rusiya
torpagstinasliq moktobinin klassiklori V.V.Do-
kucayev [8], L.i.Prosolov [11], N.M.Si-
birtsev [13] osorlorindo dagliq orazilordo
torpaq xassolorinin formalagsmasina relyef
faktorunun holledici tosiro malik oldugu
gostorilmisdir. A.J.Gerard hotta relyefin
torpaq oOrtiiylinlin  “glizgiisi” oldugunu
geyd etmisdir [15].

Azorbaycanin dagliq orazilorinds va
xtisuson Kigik Qafqazin ayri-ayri zonala-
rinda aparilmis todgiqatlar osasinda tor-
paq Ortliyliniin strukturasina vo morfo-
genetik oslamatlorina relyefin hiindirliyi
vo meylliyi ilo borabor, xiisuson kolgoli
Vo giinasli yamaclarin boyiik tosiro malik
oldugu gostoarilir [1,5,10].

Salayev M.E. [12] geyd edir ki, Ki-
¢ik Qafgazin dag-gomon torpagomalogol-
Mo prosesinds baslica rol oynayan bitki
Ortliylinlin formalagmasina relyefin miix-
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tolif baxarli yamaclar1 vo namlonmo sora-
iti koklii tosir gostorir. Olverisli nomlon-
mo soraitino malik olan kolgoali simal-
gorb baxarli yamaclarda yaxsi inkisaf et-
mis zongin ot-gomon bitkilori kiitlasi
(285-350 s/ha) toplanir. Naticado, kolgali
simal-gorb baxarli yamaclarda dag-¢oman
torpaglarin profilindo qalin ¢imli-akku-
mulyativ humus gat1 formalagir. Nisboton
gurag torpag-ekoloji soraiti ilo segilon gii-
nasli conub va conub-sorq baxarli yamac-
larda bitki kitlasinin vo ¢imli-akkumu-
lyativ gatin xeyli azalmas1 nozars garpir.

E.E.Mommodov vo b. [18] Kigik
Qafgazin simal-sorq hissasinin dag-meso
zonasinda apardig todgigatlarda topogra-
fiyanin vo relyefin baxarlilig1 torpaqlarin
asas fiziki-kimyavi gostoricilorino tosiri
rogomsal orazi modeli asasinda miiayyan
edilmis vo rogamsal Xxaritaologsmodo ugurla
totbiq edilmisdir.

Topografiyanin tosiri baslica olaraq
miitloq yiiksoklik, yamaclarin meyilliyi
vo baxarliligi, topoqrafik riitubstlik in-
deksi vo digor indekslor oldugu model-
losdirmo yolu ils siibut olunmusdur.

P.Florinskinin [16] vo V.Csaba,
C.Levente [19] todqiqatlarinda relyefin
topografiyasinin torpaq xassoalarinin mo-
kan doyiskonliklorino tosiri torpag nom-
liyinin timsalinda doqiq arasdirilmisdir.
Bu todgiqatlarda yamac meyilliyi vo ba-
xarliginin, eloco do yamaclarin iifiiqi, sa-
quli vo orta ¢opliyinin torpagomoalogsalmao-
doki rolu tohlil olunmusdur.

On miiasir todgiqatlar torpag Xritolos-
dirilmasinds kompiiter texnologiyalari, mosafo-
don alman molumatlar (peyk ¢okilisi molumat-
lar1) vo riyazi modellogdirmonin tatbiqi ilo ro-
gomsal torpaq Xaritolasdirilmasinin hom regi-
onal, ham do lokal miqyasda effektiv oldugunu
stibut etmigdir [20]. J.C.Gallant vo J.M.Aus-
tin [17] Avstraliya materikinin rogomsal torpaq
Xaritasini hazirlamaq tgiin topografik torama
parametrlorinin hesablanma metodikasini hazir-
lamis vo yiiksok dagiglikli torpag xaritosini tortib
etmays nail olmusdur.

Kicik Qafgazin simal-sorq hissasinin
ayri-ayr1 landsaft zonalarinda son illorda
apardigimiz  todqigatlarin  ilkin naticalori
osasinda miioyyon edilmisdir ki, relyefin
kolgoli baxarli yamaclarina nisboton, giinosli

baxarli yamaclarda giinos slialarinin daha
¢ox dismosi naticosindo  torpaglarda
temperatur rejiminin xeyli listiin olmast, tor-
pagomolagalma prosesing, torpaglarin mor-
fogenetik diagnostikasina, elementar torpaq
arecallarinin formalasmasina vo eroziya pro-
sesino koklii tosir gostorir. Lakin, bu mithiim
gostaricilor daghq orazilords regionlarin va
tosarriifat torpaqlarmin diagnostik gostorici-
lorinin miioyyan edilmasinds vo torpaq
xoritolorinin  tortibindo layiginca  nozors
almmur [2,3,4,7]. Relyefin plastikasi oasasinda
torpaq Ortilyliniin  Xaritologdirilmasi Vo torpaq
xassolorinin miioyyan olunmasi doyarli shomiy-
yato malikdir. Bununla slagadar olaraq torpaq
xaritalorinin tortibinds relyefin plastikast meto-
dundan istifado olunmasina ehtiyac duyulur. Bu
torpaq Xxoritalorindon kond toSarriifati  miito-
xassislori, xiisuson fermer, boladiyys vo fordi
torpaq sahiblorinin torpagdan daha somorali
istifadosi tigtin faydali imkanlar yaradir.

ik dofo olarag V.R.Volobuyev (1948)
relyefin plastikasi metodu osasinda Mil diiziiniin
torpaq xoritasini tortib etmisdir [6]. Sonralar
relyefin plastika metodu osasinda torpaq Ortiiyii-
niin xaritologdirilmasi, torpag xassalorinin elmi-
tocriibi dyronilmasi, ekoloji giymotlondirilmasi
lizro metodiki tovsiyyalorin hazirlanmasi saho-
sindo genis hocmli todgigat islori apartilmigdir
[9,10,14].

Tadgigat obyekti vo metodikasi

Tadqiqat obyekti Kigik Qafqazin si-
mal-sorq hissosinin orta dagliq zonasinda
yerloson dag-meso gohvoyi torpaqlarinda
(Tovuz rayonu Kiran boaladiyyasi arazisinds
“etalon todgigat sahosi”) secilmisdir. Tod-
gigat sahosi doniz saviyyasindon 1218-1260 m
hiindiirlikdo ~ yerlosmoklo  miixtolif baxarl
yamaclar va daralarlo kaskin pargalanmisdir.

Torpagomoalogotiron  siixurlar  vulkanik
monsali Vo ¢okma siixurlarin deliivial karbonatlh
cokiintiilorindon ibarstdir. ©razi ti¢iin qis1 quraq
kecon miilayim-isti bioiglim soraiti xarakterikdir.
Yagmtilarin orta illik miqdar1 600-700 mm, ha-
vanin orta illik temperatur iss 8,4-10,5 °Cc toskil
etmoaklo, riitubstlonma amsali (RO) 0,8-1,1 ara-
sinda doyisir. Todgiqgat sahasinds 2020-2024-
ci illordo relyefin plastikast vo xarakterik
orazi (xmodeBas IwIoIIaaka) metodunun
asasinda iri miqyasl (1:25 000) miiqayisali-
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cografi torpaq todqigatt aparilmisdir.
Relyefin kolgali simal-gorb vo giinasli co-
nub-sorq baxarl yamaclarinda 1,0-1,5 m do-
rinlikds torpaq kasimlori qazilmis vo genetik
gatlardan torpaq niimunalori gotiriilmiisdiir.
Col-torpaq todgiqat1 zamani GPS osasinda torpaq
kasimlarinin cografi koordinatlari miisyyan olun-
musdur:

K Ne 73 N 40°25'46,993"; K Ne 75N 40°25'47,156";

E 45°19'35,026"; E 45°19'35,022";

K Ne 71N 40°25'43,728"; K Ne 76N 40°26'58,654";
E 45°19'27,073"; E 45°19'62,086";

K Ne 72 N 40°25'47,007"; K Ne 77 N 40°26'52,472";
E 45°19'48,023"; E 45°19'53,198";

K Ne 74 N 40°25'52,085"; K Ne 78 N 40°26'74,736";
E 45°19'72,058"; E 45°19'84,213";

Torpaq profillarinin genetik qatlari-
nin morfoloji alamatlori (qalinligi, rangi,
granulometrik torkibi, yeni tdromalori,
strukturasi, barkliyi, namliyi, 10%-li HCI
tosirindon gaynamasi vo s.) miiayyoan edil-
misdir. Torpaq nimunalorindo gobul
olunmus metodlarla laboratoriya analiz-
lorinin tohlili aparilmisdir. Humus vo azot
LV. Tyurin isulu ilo, udulmus Case vo
Mges -D.V.Ivanov, pH su mohlulunda po-
tensiometrlo, karbonatliq (CO2) kalsimetr
cihazinda—Sebler, qranulometrik torkib —
NaxP207 ilo islomoklo—N.A.Kaginski tisu-
lu ilo toyin olunmusdur. Torpagda humu-
sun fraksiya va grup torkibi V.V.Ponomor-
yova vo T.A.Plotnikovanin modifikasiyasi
osasinda 1.V.Tyurin iisulu ilo toyin edil-
misdir.

il

Eksperimental hissasinin tahlili va
miizakirasi
Moévceud metodika asasinda todgigat sa-
hasinin (Tovuz rayonu Kiran boaladiyyasi)
1:25 000 miqyasinda relyefin plastikasi
xoritesi  tortib  edilmisdir.  Geomorfoloji
cohoatdon orazinin dag yamaclar tizra relyefin

plastikast  xaritasindo
komponentlori ayrilmigdir:

1. Kolgali simal-Qorb baxarl yamaclar

2. Giinasli conub-sorq baxarl yamaclar.

Relyefin plastikas1  xoritesi osasinda
hazirlanmis torpaq xaritesinds (M 1: 20 000)
relyefin yuxarida gostorilon formalarin nazaro
carpacaq komponentlori {izro elementar
torpaq areallar1 konturlarmin paylanmasi
ganunauygunluqlart 6z oksini tapmusdir.
Onlarin vasitasi ilo arazids yayilmis tiind dag-
meso gohvayi torpaq novlarinin genetik xiisu-
siyyatlorini 6ziindo vizual surstdo miioyyon-
logsdirmok miimkiin olmusdur. Aparilmis ¢ol-
torpaqg vo kameral-laboratoriya todqiqatlart
osasinda tiind dag-mesa (ohvayi torpaglarin
mixtolif novleri  vo  novmiixtalifliklori
miioyyon edilmisdir.

Todgigat sahasinds qoyulmus torpaq
koasimlorinin morfoloji tosvirindon aydin olur
ki, eyni hiindirlitys vo meyilliys malik ora-
Zilorin kolgali simal-garb vo giinasli conub-
sorqg Yyamaclarinda humus gqatinin (AUz)
qalinligi, karbonatlardan yuyulmasi vo illi-
vial-karbonatli qatin (Bt-Bca) formalagsmasina
dorinliyi  vo borkimasi, genetik qatlarin
struktur aqreqatlar1 vo qranulometrik torkibi,
nomliyi, xiisusan torpaq profilinin eroziyaya
ugrama doaracasi va s. morfogenetik alamatlori
xeyli farglonir.

Kolgoli simal-Qarb baxarli yamacla-
rin dag-meso gohvoyi torpaqlar tgiin, zoif
parcalanmis meso dosonayi (AO=0-3sm),
garamtil-gohvayi rongli donovari-qozvari
strukturali qalin akkumulyativ-humus qati-
nin (AUz=40-50sm) olmasi, agir gilli,
koltonvari strukturali barkimis orta illii-
vial qatin (Bt=25-30sm) formalasmasi,
torpaq profilinin karbonatlardan 80-100
sm dorinliya kimi yuyulmasi asas morfo-
genetik olamotdir. Bu torpaqlarin profili
uctin asagidak: genetik gatlar sisteminin
formalasmasi xarakterikdir:

AO-AU'z-AU"'z-Bt-B/C-Cca.

Analiz naticalorindon goriindiiyt ki-
mi (codval 1) kolgali simal-gorb baxarli
yamaclarin dag-mesa gohvayi torpaqlarin
ust gatlarinda (AUz=25-30sm) humusun
miqdar1 6,2-8,5 % toskil etmoklo 80-100
sm darinliya harokati 1,0-2,5 % miisahido
olunur. Bu torpaglarda humusun belo
paylanma xarakteri meso doésonayi ilo

asagidaki  relyef
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borabor, humusun mitohorrik formalari-
nin dorin qatlara yuyulmasi ilo olaqge-
dardir [12]. Bu torpaqglar iimumi azotla
(0,36-0,54%) da yaxs1 tomin olunmusdur
va C:N nisbati 7,6-10,3 arasindadir. Hu-
musun ehtiyatt 0-20 sm-do 218,2-333,9
t/ha, 0-100 sm-do iss 292,3-374,1 t/ha vo
azotun chtiyat1 iso 0-50 sm-do 15,3-21,6
t/ha arasinda doyisir. Dag-meso gohvayi

torpaglarin uducu kompleksi osaslarla
doymusdur. Torpagin tizvii birlosmalor vo
gilli. minerallarla  zonginliyi  udma
tutumunun yiliksok olmasi ilo naticalanir.
Bu torpaglarin st qatinda udulmusg
asaslarin comi 100qg torpagda 42,5-50,0
mmol-ekv arasinda doyismoklo alt qat-
larda todricon azalir (25,2-34,5 mmol-
ekv).

Cadval: 1

Dag-mesa gahvayi torpaglarimin diagnostik gostaricilaring relyefin miixtslif baxarh yamaclarin tasiri

Kasimin Genetik gatlar Hiimus, Azot, CN CaCOs, pH su UacC Qranulomeg/rlli torkib,
nomrasi va darinlik, sm %-ls %-la : %-la moahluunda | mmol-ekv. mm, /-l
<0,001 mm [ <0,01 mm
Kolgoli (simal-garb) baxarh yamac
AO 0-3 Meso dosonoyi
AU’ 3-15 8,54 0,54 9,0 Yox 6,6 46,3 23,24 61,44
73 AU” 15-32 4,52 0,31 8,5 --- 6,5 42,5 25,52 65,40
A/B 32-50 3,18 0,27 6,0 --- 6.5 39,3 28,36 65,72
Bt 50-82 2,54 t.olm. --- --- 6,8 37,6 29,50 67,60
Cca 82-125 0,83 i - 2,7 7,1 34,5 20,56 52,48
AO 0-3 Meso dosonoyi
71 AUz 3-20 7,35 0,41 10,3 Yox 6,5 50,0 26,12 65,86
AU"z 20-38 3,44 0,26 7,6 «» 6,6 36,8 36,80 72,80
Bt 38-75 1,15 0,09 6,7 «-» 6,7 35,3 40,66 70,20
B/C 75-106 0,78 t.olm. - «-» 6,8 36,0 31,62 71,12
Cca 106-145 0,41 - - 1,8 7,0 33,5 27,20 65,92
AO 0-3 Meso dosonoyi
AU’z 3-16 6,19 0,36 8,6 Yox 6,4 44,5 24,72 67,38
AU"z 16-35 3,80 0,29 8,1 «-» 6,4 36,8 28,46 64,10
72 Bt 35-69 1,96 0,18 7,8 «-» 6,4 40,4 32,70 68,82
B/C 69-97 1,06 t.olm. - «-» 6,7 37,9 30,44 69,96
Cca 97-135 0,74 - - 1,6 7,0 30,8 24,36 50,96
AO 0-3 Meso désonoyi
AU'z 3-17 7,98 0,48 9,6 Yox 6,5 21,4 21,42 58,18
74 AUz 17-38 5,76 0,39 8,7 «-» 6,6 34,3 23,00 60,64
Bt 38-53 3,96 0,28 8,2 «-» 6,8 30,3 27,42 62,36
B/C 53-88 2,05 t.olm. - «-» 6,9 25,2 28,08 64,28
C 88-130 0,72 - - 2,9 7,1 30,0 13,64 56,60
Giinasli (conub-sorq) baxarh yamac
AO 0-2 Meso dosonoyi
75 AU'z 2-10 5,33 0,32 9,5 Yox 6,9 42,4 16,24 56,84
AUz 10-25 3,58 0,28 7,4 «-» 6,9 33,2 28,32 60,72
Bt 25-53 1,35 0,13 6,3 «» 7,1 25,3 27,24 62,68
B/C 53-88 0,78 t.olm. - «-» 7,2 24,8 27,44 62,88
AUv 0-10 4,12 0,28 9,8 Yox 6,9 39,8 22,60 50,60
76 A/B 10-38 2,51 0,19 7,1 «-» 7,0 35,3 28,42 60,00
Btca 38-51 1,43 0,10 7,8 3,8 7,2 34,2 33,00 60,00
Cca 51-70 0,45 t.olm. - 6,4 8,0 35,5 21,20 52,40
AU’z 0-18 2,37 0,16 8,6 Yox 7,1 25,4 17,2 43,12
78 Bca 18-35 1,39 0,12 6,7 7,6 7,6 23,5 23,0 44,56
Cca 35-60 0,53 t.olm. - 17,2 8,3 22,0 13,64 41,58
Udma tutumunun torkibindo udul- (<0,00mm) 58,2-72,8 %, lil hissociklori

mus Ca kationu tam {stiinliik (70-80%)
toskil edir. Su mohlulunda pH-in gostori-
cisi humus gatinda 6,4-6,5 olmagla todri-
con dorinliysa dogru artir (6,8-7,1).Dag-
meso qohvoyi torpaqlar nisbaton agir
qranulometrik torkibo malikdir. Ust qgatlarda
(AU=35-40sm) fiziki gilin miqdar1

(<0,001 mm) 21,4-26,1 % oldugu halda, orta
gatlarda miivafiq olaraq onlarin komiyyati kifa-
yot godor (<0,01lmm=64,1-72,8%; <0,01 mm
=28,4-40,7%) yiksolir. Yuyulma soraitindo
inkisaf edon torpaglarda illiivial qatin (Bt=45-
80sm) formalasmasi gillasmonin aginma prosesi
ilo bas verdiyini gostorir [12,18].
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Giinasli conub-sarq baxarli yamaclarin
meso Ortliyliniin seyroklosmasi torpaq profili-
nin formalagmasina tosir gostormisgdir. Dag-
meso qohvayi torpaglarinda humus qgatinin
xeyli azalmasi (AU=30-35sm), strukturanin
pozularag yumsaq qozvari-donovari xarakter
almasi, qranulometrik torkibin nisbaton
ylngillosmosi, karbonath illiivial orta gatin
(Bca) aydin formalagmasi vo nisbaton torpaq
sothino yaxin yerlosmosi (35-50sm) vo s.
morfoloji olamotlor xarakterikdir.

Ust qatlarda (AU=10-25sm) humusun
xeyli azalmast (2,4-5,3%) vo alt qatlara
harakatinin (0,5-0,8%) zoiflomosi miisahido
edilir. Bununla olagodar olaraq humusun
ehtiyatinin da azalmasi ( 0-20 sm-da 50,1-
98,5 t/ha; 0-100 sm-do iso 82,4-177,6170,1-
226,3 t/ha) ilo forqlonir. Bu torpaqglar iimumi
azotun miqdart (0,16-0,32 %) vo ehtiyatinin
da nisbaton (0-20sm=3,5-6,7 t/ha, 0-50 sm-do
7,2-12,8 t/ha) azalmast ilo saciyyelonir.
Torpaq profilinin orta qatlarinda karbonatlarin
zoif (CaCOz= =3,8-7,6 %), torpagomalo-
gotiron deliivial ¢okiintiilords 17,2 %-o qodor
yiiksolmosi ilo forqlonir. Ust gatlarda udama
tutumunun (25,4-42,4 mmol-ekv) arasinda

33,0%) miisahids olunur.

Humus torpagomolagsalms prosesinin
Vo torpaq miinbitliyinin asas elementi ol-
magla barabar, torpaq diagnostikasinin mii-
hiim gostoricilorindan biridir.

Kompleks tizvi birlosmoalordon ibarat
olan humus bitkilorinin qgida monbayi
olmagla borabor, torpaq strukturasinin
agreqatlagsmasi vo timumi torpaq tiplorinda
fiziki-kimyoavi Xassolorin formalagsmasina
mithiim tosir gostorir.

Dag-meso gohvayi torpaqlarin kol-
goli simal-gorb baxarli yamaclarinda
humusun kifayat godor miitohoarrik olma-
s1, fraksiya vo qrup torkibindo fulvo tur-
sularin xeyli tstiinliiyti (Ch.t.:Cre= =0,68-
0,87) vo bitum maddasinin azligi (2,6-
4,6) miisyyon edilmisdir. Karbonun torki-
bindo humin maddoasinin miqdar1 46,9-
58,6 arasinda doyisir. Buna sabab yaqin
ki, torpagomoalogalmao prosesinds nisbaton
riitubatli mikroiglim soraitinin vo mesa
dosonayinin tosir géstormosidir.

Cadval 2

Dag-meso qahvayi torpaqlarda humus va azotun
chtiyatina miixtalif baxarh yamaclarin tasiri

. . o Kasimin Humus, sm Azot, sm
dayismasi, pH-in su moahlulunda gostaricinin No-si 020 | 050 | 0-100 | 020 | 050
: _ : Kolgali (simal-garb) baxarh yamac
nisbaton grtrnas1 '(6,? 7,1) va karbonatl dar%n = lebep | 30434 | 36946 | 10,63 | 2121
qatlarda iso xeyli yliksalmasi (8,0-8,3) toyin 71 161,75 | 28517 | 33583 | 8,78 | 1568
edilmisdir. Torpaq profilinin akkumulyativ- 2 124,28 | 21815 | 29227 | 7.75 | 1534
v e ae d AUz=15-20 | 74 168,04 | 331,92 374,08 10,34 21,57
curuntu qatlr_l a ( z=15- Sm) granulo- Giinasli (conub-sorq) baxarh yamac
metrik  torkibin  isboton  yiingiillosmosi 75 9895 | 177,06 [ 226256 | 673 [ 12,75
—12 1.ER Q0% —1R 9. 76 7419 | 14183 | 17008 | 528 | 1036
(<0,01mm 43’1' 56,8%; <0’001r;nm 16,2 77 76,74 | 154,87 | 21923 | 645 | 12,07
22,6%) vo oksino orta qatlarda agirlagsmasi 78 50,08 | 81,36 - 347 | 7,23
(<0,01mm=60,9-62,7%; <0,001mm=27,2-
Cadval: 3
Dag-mesa gohvayi torpaqlarda humusun fraksiya vo qrup torkibing relyefin miixtslif baxarh yamaclarmimnm tosiri
Torpaqdaki | karbonu-C, %
. N Genetik qatlar va Humin tursulan I fulvotursular .| CheCre
KosimNe | 4 vinlik, sm C,% | Bitum Zfrfgt' Traksiyalar Humin
1 [ 2 ] 3 J cmi | 1 [ 2 [ 3 [ Comi
Kolgali (simal-qarb) baxarh yamac
AUz315 512 456 372 | 79 | 876 | 08 | 1754 | 924 | 842 | 257 | 2023 | 4695 | 087
73 AU'71532 266 248 49 | 438 | 818 | 204 | 1550 | 968 | 68 | 238 | 1891 | 5214 | 08
A/B32-50 187 215 618 | 305 | 743 | 338 | 1386 | 85/ | 638 | 325 | 1825 | 5083 | 076
BL50-82 149 183 734 | 167 | 965 | 38 | 1458 | 912 | 629 | 241 | 178 | 5436 | 088
AUZ316 360 365 32 | 675 | 718 | 278 | 1671 | 1072 | 79 | 279 | 2146 | 4872 | 078
7 AU'71635 221 2,04 427 | 3% | 543 | 197 | 1138 | 928 | 453 | 305 | 1686 | 532 | 067
AB 3569 114 161 55 | 318 | 506 | 183 | 1007 | 82 | 406 | 187 | 1410 | 5484 | 072
BL69-97 062 135 673 | 264 | 472 | 168 | 904 764 | 892 | 176 | 133 | 5857 | 068
Giinodgsli (conub-sarq) baxarh yamac
AUZ0-10 240 487 549 | 657 | 574 | 320 | 1551 | 508 | 626 | 350 | 148 | 5578 | 104
76 AU'Z10-38 146 415 625 | 582 | 436 | 258 | 1276 | 473 | 564 | 235 | 1322 | 5914 | 097
BL38-51 083 3,08 692 | 395 | 43 | 193 | 1090 | 338 | 412 | 204 | 114 | 6458 | 115
AUZ2-10 310 518 405 | 58 | 669 | 241 | 1493 | 542 | 517 | 234 | 1383 | 5793 | 108
7 AU'20-25 208 3,06 576 | 422 | 63 | 318 | 1375 | 456 | 404 | 318 | 1218 | 6127 | 113
BL2553 078 228 863 | 378 | 58 | 220 | 1237 | 304 | 428 | 307 | 1039 | 6356 | 120

Giinogli conub-sorq baxarli yamac-

10

larda nisbaton quraq mikroiqlim soraitinin
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yaranmasi mesd Ortliyiiniin seyroklosmasi,
kollug-ot bitkilorin tozahiirii vo torpaq
profilinin orta vo dorin gatiarnda karbo-
natlarin movcudlugu, humusun fraksiya
torkibindo humin tursularinin xeyli {istiin-
liyi (Cht:Cf.=0,04-1,20) miisahido olu-
nur. Homg¢inin burada humin maddasinin
xeyli artmasi da (55,7-63,6) nozars garpir.

Natica

Kicik Qafgazin simal-sorq hissasinin
mixtolif baxarli yamaclarinin = dag-meso
qohvayi torpaglarinda aparilmis miiqayisali
col-torpaq vo kameral-laboratoriya todqi-
qatlar1 osasinda etalon orazilorin iri miqyash
(M 1:25 000) relyefin plastikas1 va torpaq
xaritolori hazirlanmigdir.

Koélgali simal-qorb baxarli yamaclara
nisboton riitubatli bioiglim goraitindo for-
malasan dag-meso gohvoyi torpaqlar {igiin
meso dosonoyi (AO=2-3sm) altinda qalin
akkumulyativ-giiriintii gatin (AUz=45-50sm)
formalagmasi, humus (6,2-8,5 %), azot (0,36-
0,54 %) vo udma tutumu (42,5-50,0 mmol-
ekv) ilo yiiksok dorocods tomin olunmasi,
humusun fraksiya torkibinde fulvotursularin
tstlinliiyli (Cht:Cf=0,69-0,87), gilli granu-
lometrik (<0,01mm=61,4-72,8%; <0,01lmm=
=21,4-40,6%) vo s. diaqnostik gostoricilor
xarakterikdir.

Relyefin nisbaton quraq mikroiglim sora-
itinds yayilmis dag-meso gohvayi torpaglarda
akkumulyativ-giiriintii gqatin (AUz=30-35sm),
humusun (2,5-5,3%) azotun (0,16-0,32%), ud-
ma  tutumunun (25,4-42,4 mmol-ekv) xeyli
azalmasi, qranulometrik torkibin yiingiil-
logsmosi (<0,01mm=43,1-60,7%; <0,001mm=
=16,2-33,0%), orta vo dorin qatlarda
karbonatlarin  (CaCOs3=4,6-5,4 %) movcud-
lugu, humusun fraksiya torkibinds humin
tursularinin xeyli Ustiinlityli (Ch.t.:Cs+=0,04-
1,20) miioyyon olunmusdur.
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KiCiK QAFQAZIN SIMAL-SORQ HiSSOSININ
DAG-MESO QOHVOYi TORPAQLARININ
DIAQNOSTIK GOSTORICILORINO RELYEFIN
MUXTOLIF BAXARLI YAMACLARININ
TOSIRI
V.H.Hasanov, B.N.Ismayilov, R.H.Aslanova,
K.M.Hasanova
Xiilasa. Apardigimiz miiqayissli-cografi todqiqatlar
osasinda Kigik Qafqazin simal-sorq hissosinin dag-
meso gohvoyi torpaqlarin diaqnostik gostoricilorine
relyefin  miixtolif baxarli  yamaclarmin  tosiri
Oyronilmisdir. Relyefin riitubotli mikroiglim soraitino
malik kolgoli simal-qorb baxarli yamaclarina nisbaton,
giinosli  conub-sorq baxarlki quraq yamaclarda
akkumulyativ-giiriintii gatin, humusun, azotun, udma
tutumunun, humusun torkibindo  fulvotursularin
azalmasi, qranulometrik torkibin  ylingiillogsmosi
miioyyon edilmisdir. Todqiqatin naticolori vo relyefin
plastikas1 xaritosi asasinda etalon todqiqat sahosinin iri

miqyasl (1:25 000) torpaq xaritosi hazirlanmigdir.
Acar sozlor: relyef, yamaclarin baxarlilii, torpaq
profili, morfogenetik diagnostika, humus, humin
tursulari, relyefin plastikasi, torpaq xaritasi

BJIUSIHUE PA3JIMYHBIX YKJIOHOB
9KCHNO3UINN HA TUATHOCTHYECKHUE
IMOKA3ATEJIA I'OPHO-JIECHBIX
KOPUYHEBBIX ITOYB CEBEPO-BOCTOYHOM
YACTHU MAJIOTO KABKA3A
B.I'Tacanos, A.H.Ucmaunos, P.I" Acranosa,

K.M.I'acanosa
Pe3rome. B pesynbrate mpoBeNeHHBIX CpaBHUTEIHHO-
reorpaMUECKUX  HUCCICIOBAHWN HM3YYCHBI  JHUar-

HOCTHYECKUE TTOKA3aTeN TOPHO-JIECHBIX KOPUYHEBBIX
IMOYB PA3TUYHBIX YKIOHOB JKCIIO3HWIMU Ha CEBEpPO-
BocTto4yHOI yact Manoro Kaskasa. BeisiBiieHO, 4TO 110
CPaBHEHHIO C 3aTEMHEHHBIM, YBIIAKHEHHBIM CKJIOHOM,
B TMOYBaX MPUYPOUEHHBIX K OTHOCHTEIHHO CYXHM
CKJIOHaM FOT0-BOCTOYHOM JKCIIO3MIIMH, YMEHBIIAETCS
MOIIIHOCTh ~ MEPErHOMHO-aKKYMYJIATUBHOTO  CJIOS,
coJiep)KaHue TyMyca, a30Ta, eMKOCTH MOTJIOUICHUS, a
Takxke (YyIBbBOKHCIOTHI B COCTaBe Tymyca U Ooiee
JIeT4ye cTaj rpaHyJIOMeTPUYECKH COCTaB.

Ha ocHoBaHuu pe3ynbTaToB HCCIEAOBAHUNA U KapThbl
IUTACTUKU pellbeda COCTaBICHA KpyHmHOMAacITaOHas
mouBeHHas (1:25 000) kapTa 00OBeKTA.

KaroueBbie cioBa: penbed, IKCHO3UIUS CKIOHOB,
Mpo¢wIb TOYBBI, MOpPGOTeHeTHUECKass MUArHOCTHKA,
TyMyC, TYMHHOBAsl KUCJIOTa, penbed IIACTHKHU, KapTa
TIOYBBI
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MONITORING AND ASSESSMENT OF
THE STATE OF SOIL AND
VEGETATION COVER OF GRAIN AND
PASTURE LANDS OF THE MOUNTAIN
SHIRVAN ECONOMIC REGION
N.G. Hummatov, Sh.S. Amanova, A.M.
Ahmadova, A.A. Jahangirov, G.M. Hasanova
Research nstitute of Crop Husbandry, Sovkhoz
No. 2, Pirshagi settlement, AZ1098, Baku
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Abstract: In the context of global climate change, the
food security of each country depends primarily on the
efficient management of soil, water, and plant
resources. In this regard, soil cover, its fertility and
quality, enhancement soil properties, and efficient use
of soil play a crucial role. Soil degradation processes—
such as erosion, salinization, and compaction—are
widespread in modern agriculture, leading to a decline
in soil fertility. These processes result from both
natural and anthropogenic factors, including intensive
soil tillage and the use of ineffective tillage methods
that are not suited to agroecological conditions. The
degradation of arable land is often accompanied by a
deterioration in soil agrophysical and agrochemical
properties, negatively impacting soil quality and
reducing the productivity of agroecosystems. The
regulation of water, gas exchange, heat transfer, and
nutrient  availability—essential ~ for plant  root
development and soil biota—is governed by the soil's
physical and chemical properties. Therefore, conti-
nuous monitoring and significantly assessment of soil-
crop cover characteristics under intensive agricultural
conditions are critical for ensuring soil health and
optimizing plant productivity. On the other hand,
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monitoring data facilitate the identification of factors
limiting productivity, enable forecasting over different
time scales, optimize soil properties, and support the
identification and mitigation of degradation processes.
This study presents a regional-scale assessment of the
agrophysical (granulometric and structural-aggregate
composition, wetness, bulk density, and porosity) and
agrochemical (pH, carbonation, humus, mineral
nutrients, and electrical conductivity) properties of the
topsoil layer (0-20 cm) under cereal crops and pasture
soils. Additionally, grain yield and quality indicators—
including 1.000 grain weight, vitreousness, gluten,
gluten deformation index, and sedimentation—were
analyzed. The study also incorporates remote sensing
data from 37 research sites across 27 villages and
settlements within three administrative districts in the
Mountain Shirvan region of the Republic, which is
characterized by diverse agroecological conditions and
varying rainfed regimes.

Keywords: particle size distribution, agrophysical and
agrochemical properties, grain vyield and quality,
remote sensing, Mountain Shirvan economic region.

Giris

Qlobal iglim doyismolori soraitindo hor
bir dlkenin orzaq tohliikesizliyi ilk ndvbado
torpaq, su v bitki resurslarinin somoarsli idars
olunmasindan asilidir. Bu mosolods biosferin
coxfunksiyali unikal komponenti olan torpaq
ortllyli, onun miinbitliyi vo ya keyfiyyati
(saglamligl), xassolorinin yaxsilagdirilmasi
(tonzimlonmaosi) vo deqradasiyaya ugradilma-
dan somarali istifadosi ¢ox miihiim rol
oynayir [5, 32]. Aqroekoloji soraitdon asili
olaraq miivafiq becormo texnologiyasinin tot-
biqi ilo torpaq Ortiiyii optimal idars olunduqda
aqrosenozlardan yliksok vo keyfiyyastli mohsul
almaq mimkiindiir. Lakin, innovativ texnolo-
giyalarin  totbiqi, aqrotexniki tadbirlorlora
omoal olunmasi, aqrosenozlarda bas veron
problemlorin operativ surotdo elmi yanas-
malarla aradan qaldirilmasi va s. masalolor do
diqgot morkozindo olmalidir.

Tabii vo antropogen amillorin tosiri
noticosindo torpaq Ortiiyi bu vo ya digor
dorocodo deqradasiyaya ugrayir ki, bu da
torpagin  keyfiyyotinin  vo  ekosistemin
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mohsuldarliginin ~ azalmasina,  insanlarin
yasayls soviyyosinin vo qida tominatinin
pislosmasina sobob olur vo {imumilikdo
Olkonin orzaq tohliikesizliyindo bir sira
problemlor yaradir. Torpaq istifadogiliyindo
aqroekoloji soraitdon asili olaraq torpaqlarin
fiziki, kimyovi vo digor xassolorinin nazars
alimmamasi, becormonin aqrotexnoloji osas-
larla aparilmamasi vo s. kond tosorriifati
toyinath torpaqlarin deqradasiyaya ugrama-
smna sobob olur vo oksor hallarda 6ziinii
torpaglarin sorlagsmasi, kiplogsmosi vo mexa-
niki deformasiyasi, eroziya, aqrosenozlarin
mohsuldarliginin azalmasi vo s. formalarda
biliruzo verir [5, 11, 31]. Bu baximdan iglim
doyiskonliyi soraitindo intensiv okingilikdo
aqrosenozlarin mohsuldarliginin idars olun-
mas1 bu vo ya digor doracado torpaglarin aq-
rofiziki vo aqrokimyavi keyfiyystinin monito-
rinqi vo qiymeotlondirilmasindon asili olub,
deqradasiyalar1 agkar etmok vo nozaratdo
saxlamagq ii¢iin holledici rol oynayir.

Doyiskon iqlim soraitindo aqro vo
fitosenozlardan yiiksok vo keyfiyyotli mohsul
almagq {i¢iin torpaq vo bitki Ortiiyliniin voziy-
yotinin mokan vo zaman doyiskenliyi
haqqinda elmi osaslandirilmis molumat tolab
olunur. Torpag-bitki  Ortliyliniin ~ miiasir
monitoringi osasan CIS texnologiyalari vo
Yerin masafodon zondlanmast molumatlarina
osaslanir. Miixtolif dovrlori ochato edon
molumatlarin istifadssi obyektlorin voziyyo-
tindo askar edilon forqlor osasinda davam
edon proseslori qiymatlondirmoys imkan
verir. Iqlim doyismolori soraitinde antropogen
tosirlo daha da miirokkabloson aqroekoloji
sorait kond tesorriifat1 torpaqglarinin vaziyye-
tinin  operativ. monitoringini  sortlondirir.
Sobobindon asili olmayaraq torpaqlarin deqra-
dasiyas1 prosesi bitki Ortliyliniin, onun osas
dinamik xarakteristikas1 olan biokiitlosinin
doyismasi ilo baglayir. Bu doyismoni qiymat-
londirmok igiin elektromagnit dalgalarinin
miloyyon diapazonunda Yerin masafodon
zondlanmast molumatlarindan  hesablanan
mixtolif vegetasiya indekslorindon istifado
olunur. Masolon, bu osasda Avropa ittifaq
Olkalorina xidmot edon MARS (Monitoring
Agriculture by Remote Sensing) sistemi
mixtolif miqyaslarda  okin  sahalorinin
voziyyatini vo kond tosorriifati bitkilorinin
mohsuldarligint miioyyon etmoyo imkan verir.
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Yuxarida qeyd edilonlorlo olagodar
olaraq todqigat isinin aktuallig1 respublikanin
iqtisadi rayonlarinin okin vo otlaq sahslarindo
torpag-bitki Ortliyiiniin voziyyatinin mokan-
zaman doyiskonliyinin ganunauygunluglari vo
onu sortlondiron amillor haqqinda obyektiv
molumatlarin oldo edilmosi, doyison tobii vo
antropogen tosirlor soraitindo torpag-iqlim vo
bitki ehtiyatlarindan samorali istifade edilmasi
zaruratindon irali golir.

Todqgiqatin ~ mogsadi  respublikanin
Dagliq Sirvan (Qobustan, Samaxi vo Ismayilli
rayonlari) igtisadi rayonuna daxil olan taxil vo
otlag saholorindo torpaq vo bitki Ortiiyiliniin
vaziyyatini xarakterizo edon statik vo dinamik
parametrlorin yeriistii (¢6l, laborator) vo
kosmik (CIS texnologiyalari, Yerin mosa-
fodon zondlanmasi) metodlarla Gyronilmasi,
tohlili vo xaritologdirilmosindon ibaratdir.

Tadqgiqatin obyekti vo metodikasi

Todqigat 2024-cii ildo Dagliq Sirvan
(Qobustan, Samax1 vo Ismayili rayonlart) igtisadi
rayonunun (IR) miixtolif dorocodo nomliklo
tomin olunmus domya soraitindo taxil vo otlaq
aqrosenozlarinda aparilmisdir. Tadgiqata inzibati
rayonun miixtalif kond vo qosabelari orazisindos
yerloson taxil okinlori vo yay otlaglar, habelo
Okingilik Elmi-Todqgiqat Institutunun (OETI)
Qobustan Bolgo Tacriibe Stansiyasinin (BTS)
taxil okinlorini shato edon orazilor daxildir.

IR iizrs todqiqat orazilorinin iqlim soraiti
asagidaki coxillik yaginti vo temperatur gos-
toricilori ilo saciyyalenir [7]: IR-nin diizonlik
hissasinin iglimi yay1 quraq kegon miilayim-isti
yarimsohra va quru-¢ol, dagliq hissasinin iso yay1
bir godor sorin, qis1 nisbaton soyuq vo quraq
olmasi ilo xarakterizo olunur. Havanin orta illik
temperaturu daghq orazido (Qobustan) 10.5 °C
toskil edir, qis aylarinda iso 0.6 °C-yo enir
(Samax1). Yagntilarm miqdan  simal-gorq
istigamotindo  azalaraq  300-400 mm-o
(Qobustan) catir. Orazinin qorb hissesindo illik
yagintilarin miqdar1 800 mm (ismayillr) olmagla,
on ¢ox yaz aylarinda miisahido olunur. Ismayill
vo Samaxi rayonlarinda orta temperatur uygun
olarag 10.8 va 11.1 °C toskil edir. Samaxi
rayonunda illik yagmtilarin miqdart 500-600
mm-9 gatir.

Tadqigatin obyektini miixtolif aqroekoloji
soraitdo kond tosarriifati istifadosinda olan torpaq
vo bitki Ortiiyli toskil edir. Metodikaya uygun
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olaraq todqgiqatlar c¢ol-laborator (torpaglarin
aqrofiziki vo aqrokimyavi, donin keyfiyyat vo
komiyyat gdstaricilori) vo kosmik (CIS texnolo-
giyalari, Yerin mosafodon zondlanmasi) metod-
larla ©ETi-nin miivafiq sébe vo laboratoriya-
larinda  aparilmusdir.  Todgigat  sahalorindo
torpaglarin  Gist gatmm (0-20 sm) agrofiziki
gostaricilori — granulometrik  vo  struktur-
agreqat torkibi, nomlik, sixliq, masamalilik;
aqrokimyovi gostaricilori  — humus,
karbonatliq, pH, elektrik kegiriciliyi, mineral
qida elementlori (NPK); bitkilorin don mohsul-
darlig1 vo keyfiyyat gostoricilari — 1000 donin
kiitlosi, stisovarilik, kleykovina, kleykovinanin
deformasiya indeksi vo sedimentasiya muasir
torpag-bitki analizlorinds istifado edilon stan-
dart metodlarla toyin edilmisdir [3, 8, 14, 26,
33].

IR {izro todqigat aparilan orazilordo
asason boz-gshvayi vo ya dag boz-qohayi (dag
sabalidi), gohvoyi dag mess, ¢omon meso,
¢omon gohvayi vo ¢omon batagql torpaglar
yayllmisdir [1, 2]. IR-a daxil olan biitiin
rayonlar tizro todgigat sahslorinds torpaq vo
bitki niimunolorinin  gotiriildiiyli  yerlorin
cografi koordinatlar1 vo doniz soviyyosindon
hiindiirliiyi GPS vasitosilo toyin edilmis va
peyk miisahidalori bu koordinatlara uygun
aparilmigdir (codval 1).

CIS texnologiyalar1 vo Yerin mosafodon
zondlanmasi todqiqatlarinda ArcGIS proqram
paketindon istifads olunmaqla Landsat vao
Sentinel peyk sokillorinin emali vo vegetasiya
indekslorinin dinamikas1 miioyyan edilmisdir.
Bu bitki ortiiytiniin inkisaf prosesini izlomoyo
vo torpagin nomlonmo doracesini miioyyon
etmoyo imkan verir. Miivafiq molumatlari aldo
etmok iiclin todqiqat sahoalorinds NDVI
(Normalized Difference Vegetation Index) vo
NDMI (Normalized Difference Moisture
Index) toyin edilmisdir. Bu indekslor hagqinda
otrafli malumat mogqalonin névbati bolmasinds
sorh olunacagq.

Eksperimental hissanin tahlili vo miizakirasi

Tadgigatin metodikasina uygun olaraq
Dagliq Sirvan iqtisadi rayonuna daxil olan
Qobustan, Samaxi vo Ismayilli inzibati
rayonlarmm kond vo gosabslorinin taxil vo
otlaq sahalorindon (iimumilikde 37 koordinat
noqtasindon) torpaq Vo Dbitki niimunalori
gotiiriilmiis vo miivafiq TUsullarla analiz
edilmisdir. Eyni zamanda tadgigat saholorinds
Landsat vo Sentinel peyklori vasitasilo
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miixtolif dovrloerdo mosafodon  zondlama
aparilmisdir.

Torpagqlarin qranulometrik tarkibi va
tekstur sinfi. Torpagin qranulometrik torkibi —
torpagda qum (2-0.05 mm), toz (0.05-0.002
mm) vo gil (<0.002 mm) hissaciklorinin faizlo
nisbi miqdarini ifade edir. O, susaxlama vo
sukecirmo gabiliyyati, suyun vo gida madde-
lorinin olverisliliyi, ¢irklondirici maddslorin
toplanmast  vo dasinmast vo s. torpaq
funksiyalarmin dork edilmasi {iglin ¢ox vacib
fundamental xarakteristikadir [20, 25, 29, 35].
Demok olar ki, torpagin biitlin fiziki, kimyavi
va bioloji xassolori qranulometrik torkibdon bu
va ya digar doracado asilidir.

Torpagin qranulometrik torkibi miixtalif
oOlctilii hissaciklorin (qum, toz, gil) dl¢iilorine
gbra paylanmasini (OGP) oks etdirir. Hal-
hazirda diinyada qranulometrik fraksiyalarin
sorhadlorine dair timumi qgobul edilmis univer-
sal tosnifat yoxdur [10, 16, 31]. Qranulometrik
hissociklorin OGP tosnifatinin ~ miixtolif
Olkolordo  forgli  sxemlorlo  aparilmasina
baxmayaraq, oksor tosnifatlarda qum vo gil
fraksiyalart tglin  hissociklorin  diametrinin
yuxart sorhaddi uygun olaragq 2 mm va 0.002
mm qabul edilir [19]. Hazirda on ¢ox istifado
olunan Beynolxalq (ISSS) vo ABS Kond
Tosorriifati  Nazirliyinin  (USDA)  tosnifat
sxemidir [31, 34].

Torpagin <2 mm qranulometrik fraksiya-
sinda hissaciklorin OGP-nin miioyyon edilmosi
mithiim praktiki ohomiyyat kasb edir. Belo ki, o,
torpaqda bas veran miixtalif proseslora vo bir ¢ox
torpaq Xassoloring, o cilimlodon masamolorin 6l-
ciilorino gors paylanmasina, hidrofiziki funksiya-
lara tosir edir [18]. Bu xassolor iso torpagin
hoyata kegirdiyi funksiyalar va ekosistem
xidmatlori — aerasiya, su vo qida maddslorinin
dovrani, mikroorqanizmlorin yasayis miihitinin
tonzimlonmosi, karbonun saxlanmasi, torpagin
kond tosarriifat: istehsalina yararliligi vo s. iciin
miihiim shomiyyato malikdir [23].

Qeyd etmok lazimdir ki, torpagm omsolo
golmo xarakteri, xassolori vo keyfiyyat gostori-
cilori osason ana siixurun vo torpagin qranu-
lometrik torkibi ilo miioyyon olunur. Yoni, qra-
nulometrik torkib ¢ox vacib torpaq xassosidir.
Toossiiflor olsun ki, halo do bazi mohsul isteh-
salgilar1, fermerlor vo aqronomlar bu miihiim
torpaq xassosi, onun miinbitliyin formalagma-
sinda rolu vo aqrofiziki-meliorativ shomiyyati ilo
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kifayat qader tanis deyildir!

Cadval 1.
Tadqgiqat saholorinin cografi koordinatlari, bitki
ortiiyii va torpaqlarin qranulometrik torkibi

Ne | Bitki Cografi koordinatlar vo doniz Qranulometrik Tekstur
saviyyesinden hiindiirliik (H) torkib, % sinfi
(USDA)
NY) | EX  [Hm][Qum] Toz [ Gil
Qobustan rayonu
1 A | 40°30.275 48°53.161 809 11 | 452 | 537 SC
2 B 40°30.867 48°52.759 788 22 | 398 | 580 C
3 B | 40°30.936 48°53.852 843 17 | 453 | 53.0 SC
4 Q 40°31.863 48°53.703 815 42 | 394 | 564 C
5 Q 40°31.777 48°53.409 795 18 | 474 | 508 SC
6 A | 40°30.327 48°53.366 819 63 | 40.0 | 537 SC
7 B [ 40%8.780 48°53.268 823 13 | 452 | 535 SC
8 A | 40°33.957 48°3.124 932 29 | 418 | 553 SC
9 A | 40°34.714 48°52.329 978 44 | 434 | 522 SC
10 A | 40°36.550 48%53.671 1017 | 7.8 | 426 | 496 SC
11 B | 40°37.590 48°52.832 970 76 | 416 | 508 SC
12 B [ 40%40.182 48°50.721 959 6.7 | 375 | 558 C
13 A | 40°20.988 48°57.395 706 27 | 243 | 730 C
14 A | 40°26.425 48°58.056 620 03 | 43.7 | 56.0 SC
15 A | 40°25.003 48°56.803 689 21 | 476 | 503 SC
16 A | 40°29.350 49°01.439 563 51 | 279 | 67.0 C
17 A | 40°30.457 48°57.261 733 86 | 414 | 50.0 SC
Samaxi1 rayonu
18 B | 40°34.841 48°39.674 549 00 | 42.0 | 58.0 SC
19 A 40°41.705 48°38.182 1112 24 | 365 | 611 C
20 B 40°%44.226 48°41.408 1202 65 | 359 | 57.6 C
21 A | 40%46.524 48°44.067 1290 | 79 | 342 | 579 C
22 B [ 40°39.313 48°32.797 807 48 | 315 | 637 C
23 B | 40°34.512 48°44.070 609 18 | 410 | 57.2 SC
24 (6] 40°47.104 48°45.210 1274 | 163 | 403 | 434 SC
25 O | 40%7.360 48%44.971 1255 | 32 | 465 | 503 SC
26 (6] 40°48.035 48°44.665 1197 | 13.0 | 39.0 | 480 Cc
Ismayill rayonu
27 B | 40%6.357 48°07.007 610 05 | 39.7 | 59.8 C
28 B 40°47.911 48°03.367 567 11 | 346 | 643 Cc
29 B [ 40%6.437 48°03.352 690 06 | 37.7 | 617 C
30 B 40°44.102 48°01.614 843 08 | 366 | 626 Cc
31 B 40°42.313 47%58.723 698 40 | 364 | 596 Cc
32 B 40°%42.502 47%55.971 680 13 | 424 | 56.3 SC
33 B 40°39.663 47°52.608 334 58 [ 357 | 585 Cc
34 O [ 40%2.080 48%28.737 1947 | 61 | 458 | 481 SC
35 0 | 40%2.127 48%28.780 1943 | 16.0 | 325 | 515 C
36 (6] 40°51.723 48%29.365 2053 | 252 | 302 | 446 Cc
37 O [ 40%1.875 48%29.081 2020 | 71 | 362 | 56.7 C
Qeyd. A — arpa, B — bugda, O — otlag, Q — qgara herik; C —

gilli, SC —tozlu gilli.

Qranulometrik  analizin  naticalori
gostarir ki, biitiin tadgigat sahalorinds torpag-
larin Boyukos metodu [21] ilo toyin edilmis
granulometrik torkibi ABS Kond TosSarriifati
Nazirliyinin tosnifatina goro [24, 34] gilli (51
%) va tozlu gillidir (49 %) (cadval 1). Gilli
torpaqlara daha c¢ox Ismayilli rayonunda,
tozlu gilli torpaglara iss Qobustan rayonunda
rast galinir.

Torpaglarin  struktur vaziyyati Va
aqreqat suyadavamhiligi. Kond tosorriifati
bitkilorinin mohsuldarligina va torpaq-ekoloji
mihitin dayanigligina bilavasito tosir edon
aqronomik ohomiyyatli digor torpaq xassasi
onun strukturu vo suyadavamliligidir [5].
Torpaq strukturu ekosistemds suyun, suda
holl olan maddslorin, qazlarin, mikroorqa-
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nizmlorin vo s. horokoti vo saxlanmasini tomin
edon osas fiziki xassolordon biridir. Torpaq
strukturu oksor hallarda mohsuldarliq {igiin
mohdudlasdirict amil olub, torpaqda gedon bir
cox proseslora giiclii tosir gostorir. O, torpagin
su tutumunu, infiltrasiyani, qaz miibadilasini,
lizvi vo mineral qida maddslorinin dinamika-
sin1, bitki koklorinin torpaqda yayilmasi vo
eroziyaya meyilliyi tonzimlayir [6, 14, 15].
Torpaq strukturu dedikdo adoton bork
hissaciklor va bosluglarin  (maesamalorin)
mokan paylanmasi vo ya arxitekturasi basa
diistilir. Aqronomik qiymatli suyadavamli
strukturun omolo golmasinds {izvi madds vo
onun ikivalentli metallik birlosmolori xiisusi
ohomiyyato malikdir. Bu kompleks mikro- vo
makroaqreqatlarin formalasmasinda “sement”
vo ya “yapisqan” rolunu oynayir [9, 13].
Belaliklo, torpaq strukturu suyun, suda holl
olan maddolorin vo qazlarin otraf miihito
daginmasinda, torpagin bitkilorin vo digor
bioloji organizmlorin inkisafi {iclin olverisli
miihito ¢evrilmosindo halledici rol oynayir.
Hal-hazirda tizvi maddoenin torpagin struktur
dayanigh@inin osas inteqral gostoricilorindon
biri olmast he¢ bir siibho dogurmur. Lakin
kond tesorriifatinda  okinalti  torpaglarin
intensiv becorilmosi noticesinde ham torpagin
strukturu, hom do tizvi maddoasi todricon
itirilir. Okinalt1 torpaqlarin struktur keyfiy-
yotinin  itirilmasi  deqradasiyanin  genis
yayilmis formasidir [28, 30]. Torkibinds iizvi
maddonin miqdar1 yiliksok olan torpaqlar
adoaton mexaniki tasira vo suyun tasirino daha
dayanigli olur. Torpagin struktur keyfiyyo-
tinin yaxsilagdirilmasi aqroekosistem tigiin bir
sira miisbat tosirloro malikdir.  Struktur
keyfiyyati iizvi maddonin labil fraksiyasindan
xiisuson asilidir. Labil {izvi madds torpaq
strukturunun qorunmasinda vo torpagin qida
maddolori ilo tomin olunmasinda da miihiim
rol oynayir. Torpagin aqreqat stabilliyi onun
fiziki keyfiyyatinin tomal dasi olub, bitki
qaliglart vo {izvi olavalorin diizgiin idars
olunmasi ilo yaxsilasdirila bilor. Bitki Ortiiyii
olmayan torpaq (mosoalon, bitki galiglarinin
yandirilmasi vo ya sahadon ¢ixarilmasi) yagis
damcilar1 ilo birbasa tomasda olur, bu da
torpaq aqreqatlarinin dagilmasina vo eroziya
riskinin artmasina sorait yaradir. Strukturun
deqradasiyasi torpaq sathinin kiplogsmasine va
gaysaq omologalmasino sabob ola bilor ki, bu
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da suyun infiltrasiya siirotini azaldir va
torpagin list humus gatinin itirilma riskini artirir.

Torpaq strukturu vo onun suyadavamliligt
dinamik xarakteristika olub, antropogen tasirlora
cox hossasdir. Yuxarida geyd edildiyi kimi, o, bir
sira torpaq xassalarinin va bitkilorin mshsuldar-
ligimin formalagmasina bilavasita tosir edir. Tod-
gigat sahalori tizro taxil vo otlagalt1 torpag-
larmn strukturlug vo suyadavamliliq gosterici-
lorinin rayon miqyasinda orta giymatlori vo
doyisma diapazonlari codval 2-do verilmisdir.
Noticolor gostorir ki, IR-nun biitiin tadgiqat
saholorindo torpaqlarin struktur vaziyyatini
xarakterizo edon gostoricilor (AQA, Kstr, Dg)
movcud qradasiyalara goro [4, 12] “cox
yaxs1” (AQA >60 %) vo “yaxs1” (AQA >50
%) kimi qiymotlondirilo bilor (codval 2).
Biitiin strukturluq gostericilori iizro toqribon
eyni natico almir ki, bu da onlar arasinda
yiiksok korrelyasiyanin oldugunu gostorir.
Otlaqgalt1 torpaglarin strukturluq gostoricilori
daha yiiksokdir. Torpaglarin yiiksok struk-
turluga malik olmas1 bdyiik ehtimalla onlarin
osason gilli vo tozlu gilli qranulometrik
torkibli olmasi ilo olagodardir.

Todqiqat rayonlarinda torpaq struktu-
runun suyadavamliligt daha genis doyismo
spektrino malikdir (codval 2). Belo ki,
rayonlar lizro movcud qradasiyalara goro [4,
12] 0.25 millimetrdon bdyiik suyadavamli
aqreqatlarin migdarinin (SG) qiymatlondiril-
mosi asagidaki naticolori verir: Qobustan —
asason zaif (SG 20-40 %) vo orta (SG 40-60
%) suyadavamli; Samaxi — asason yaxst (SG
60-80 %) suyadavamli, boazi yerlordo orta vo
¢ox yaxsi (SG >80%); Ismayilli — osason
yaxst suyadavamli, bazi yerlords orta vo ¢ox
yaxs1. Samax1 vo Ismayilli rayonlarinin otlag-
alt1 torpaqlarinda daha yiiksok suyadavamliliq
misahido olunur.

Torpaqlarin eroziyaya ugrama doro-
casinin giymatlondirilmoasi baximindan tez-tez
strukturun  zoiflik omsalindan (structure
vulnerability coefficient) (Kz) istifads olunur.
Kz struktur-agreqgat torkibi baximindan torpa-
gin imumi struktur keyfiyyatini oks etdirir.
Todgigat orazilorindo torpaqlarin  struktur
keyfiyyatinin Kz-o géro movcud qradasiyaya
osason  giymatlondirilmasi  [4] asagidaki
naticolora galmoyo imkan verir. Umumilikdo
37 todgigat sahesi iizro torpaglarin struktur
keyfiyyotini asagidaki kimi qiymatlondirmok
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olar: “cox yaxs1” (Kz <4) — 19 % (Samaxi vo
Ismayilli rayonlarmmin otlagaltt  torpaglari),
“yaxs1” (Kz4-7) — 16 %, “qonastbaxs” (Kz 7-10)
— 30 %, “geyri-gonastbaxs” (Kz >10) — 35 %
(esasan Qobustan rayonunda).
Cadval 2.
Torpaqlarin strukturlyq Vo suyadavamlihiq
gostaricilari
Strukturlug Vo suyadavamliliq géstoricilori
AQA% | Kg¢ | Dy | SG% | Ca% | Ds | Kz
mm mm
Qobustan |  81.3% 51 43 399 218 04 118
63.9/90.0°| 1.8/9.0 | 2.0/6.9 | 21.8/60.2 | 54/525 | 0.2/0.6 | 5.7/23.0
Samaxi 728 36 6.2 64.0 350 12 74
55.9/90.3 | 1.3/9.4 | 3.6/8.3|41.6/81.0 | 141/588 | 0.4/3.1| 2.0/14.2

Ismayilh 84.1 70 42 68.9 298 10 6.3
7441940 | 2.9/15.7| 2.2/59 | 41.6/82.2 | 90/805 | 0.4/2.1]| 1.4/115

Qeyd. # — orta giymet, ® — min/max, AQA — agronomik giymatli
aqreqgatlarm (10-0.25 mm) miqdari; _ AQA - strukturlug
str — o
BK
omsali, burada BK — 10 mm-don boyik ve 0.25 mm-don kigik

b :Zi:(mi'di)— struktur (Dg) ve

Rayon

aqreqatlarin faizlo miqdari;

suyadavamli (Ds) aqreqatlarin ortagokili diametri, burada m; — i-ci
aqreqat fraksiyasmm miqdar (%), d, — i-ci aqreqat fraksiyasinn orta
diametri (mm), M — analiz olunan torpaq nimunosinin Umumi
miqdart  (100%); SG — suyadavamliliq gostericisi (>0.25 mm

. .\ C B :
suyadavamli aqreqatlarin miqdar1); ); C, =—=-100 AFI

q
suyadavamliliq kriteriyas1 (Cs vo Cq uygun olaraq 1-0.25 mm

suyadavamli vo struktur aqreqatlarin faizlo miqdar); K, = & -
S
strukturun zaiflik omsali.
Torpaglarin  aqrofiziki  xassalari.

Agrofiziki analizlorin naticalori codval 3-do
gostarilmisdir. Biitovliikds tadqiq olunan taxil
Vo otlaqalt1 torpaqlarin aqrofiziki miinbitlik
gostaricilori cox genis diapazonda doyisir (W:
16.5-45.3 %, ps: 2.21-2.78 g/sm?, pp: 0.86-
1.45 q/sm®, e 40.6-64.4 %, €a. 9.4-37.6 %).
Agrofiziki  xassolorin rayon miqyasinda
mokan dayiskonliyi torpag-iglim soraiti ilo
yanasi, bir sira tobii vo antropogen amillorlo
sortlona bilor. Torpaqlarin aqrofiziki gostori-
cilorinin  mixtolif  qradasiyalara  goro
giymatlondirilmasi  [4, 15] gostorir ki,
Ismayilli rayonunun taxil vo otlagalti
torpaqlart istisna olmaqla, qalan rayonlarin
bozi taxilaltt torpaq saholorinin  fiziki
vaziyyatinin  yaxsilagdirilmasina  ehtiyac
vardir. Belo ki, miixtolif rayonlarda 26
todgigat sahasi iizro torpaqglarin okin qatinin
fiziki keyfiyyatini (kiplosmo, su-hava tutumu,
aerasiya) xarakterizo edon gostaricilor 20-30
% hallarda “qeyri-qonastboxs” soviyyadodir.
Bu 6ziinii 19 % hallarda pp >1.30 g/sm? va
e<50 %, 35 % hallarda iso €<15 %
formasinda biiruza verir.

Torpaglarin  aqrokimyavi  xassalari.
Agrokimyavi analizin naticalori cadval 4-do
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verilmisdir. Coadvaldon  goriindiiyti  kimi,
imumilikdo, IR-da todqiq olunan torpaqlarn
aqrokimyovi voziyyeoti asagidaki kimi xarak-
terizo oluna bilor: torpaqlar pH gostoricisine
g6ra 30 % hallarda neytral (pH 6.5-7.5), 70 %
hallarda zoif qolovi (pH 7.5-8.5); 75 %
hallarda karbonathi (CaCOs; 1-5 %) vo orta
karbonat1 (CaCOs3 5-15 %), 25 % hallarda iso
yliksak (CaCOs3 15-25 %) vo cox yiiksak (>25
%) karbonatli, asason (90 % hallarda) orta
(humus 1.6-2.5 %) vo yaxst (humus 2.6-4.0
%) humuslu, sorlasmamis (ECi.1 < 1.0 dS/m),
asan monimsonilon fosforla asason (>90 %
hallarda) zsif (P2Os 11-20 mq/kq) vo ¢ox zaif
(P20s <10 mg/kq), kaliumla 62 % hallarda
orta (K2O 201-300 mg/kq) veo yaxst (K2O
301-400 mqg/kq), 38 % hallarda iso yiiksok
(K20 401-500 mg/kq) vo ¢ox yiiksok (K2O
>501 mq/kq) doracads tomin olunmusdur.

Cadval 3.
Torpaglarin aqrofiziki xassalari
Rayon Agrofiziki xassalor
W, % pb, g/sm® | ps, gism® &, % €, %
Qobustan 24.82 1.20 2.50 52.0 22.3
19.1/30.8° | 0.99/1.45 | 2.40/2.72 | 40.6/58.9 | 11.5/35.9
Samaxi 30.0 1.22 2.50 51.0 14.4
23.9/37.6 | 1.10/1.33 | 2.21/2.67 | 44.6/55.5 | 9.4/23.2
Ismay1lli 27.8 1.08 2.54 57.5 28.1
16.5/45.3 | 0.86/1.19 | 2.33/2.78 | 53.3/64.4 | 21.4/37.6
Qeyd. @ — orta giymat, ® — min/max, W — namlik, p, — quru torpagin
sixlig1, ps — torpagin bark fazasinin sixligi, pbj — imumi
£ =100 1-—2
pS

mosamalilik, ¢, = g —W . p, —acrasiya mosamoliliyi.

Cadval 4.

Torpaqlarin aqrokimyavi xassalari
Agrokimyavi xassalor

pH [ CaCOs, | OM, N,% | P20s, K20, ECi1,
% % mag/kqg | mg/kq [ dS/m
Qobustan| 7.8 | 112 | 18 | 014 [ 127 | 403 | 073
7.3/8.0°| 3.2/19.2 | 1.2/3.0 .09/0.25 P.8/40.6 |202/597 [0.46/0.76
Samaxi1 7.6 16.8 26 0.20 8.3 563 0.53
7.0/79 | 4.3/27.0 | 1.6/3.9 0.13/0.31 B.7/19.4 P07/1233 0.44/0.61
fsmayillt | 7.1 80 | 30 [ 023 [157 | 466 | 052
6.5/7.8 | 1.6/26.1 | 1.8/4.0 0.14/0.31 6.4/33.6 |290/771 [0.40/0.78
Qeyd. 2— orta giymat, ® — min/max, pH — tursuluq (qolovilik)
gostaricisi, CaCOs — karbonatlig, OM — humus, N — iimumi
azot, P20s — mitoharrik fosfor, K2O — miibadils olunan
kalium, EC1:1 — elektrik kegiriciliyi.

Rayon

Mahsuldarlig va dan keyfiyyati gos-
taricilori. Rayonlar iizro okin sahslorinds
bitkilorin don mohsuldarligt vo keyfiyyat
gostaricilori cadval 5-do verilmisdir. Biitov-
liikdo todqigat rayonlarda bitkilorin mohsul-
darlig1 vo keyfiyyotinin torpaq-iqlim soraiti,
torpaq xassolori, sort biomiixtalifliyi, qidalan-
ma soraiti, torpaq becormalori, giibroloma vo
s. ciddi asili oldugu miisahido olunur. Yoni,
torpaq miinbitliyinin va becorma texnolo-
giyast elementlorinin miixtolifliyi, bitkilorin
mohsuldarlig1 va keyfiyystinin miixtalifliyine
sobab olur. Umumilikda bitkilorin don moh-
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suldarlig1 vo keyfiyyati do ¢ox genis diapa-
zonda doyisir vo don keyfiyyoti osason III
sinfo uygun golir. Lakin todqiqat rayonlar
arasinda Ismayilli rayonu daha olverisli
aqrofiziki vo aqrokimyovi torpaq xiisusiy-
yatlori, nisbaton yliksok don mohsuldarhigi vo
keyfiyyati ilo digarlorindon forqlonir.

Iglim  doyismolori ilo daha da
miirokkobloson hazirki aqroekoloji soraitdo
torpaq  miinbitliyinin  qorunmasi, onun
aqrofiziki vo  aqrokimyeovi  xassalorinin
yaxsilagdirilmasi vo optimal idaro edilmosi,
donli taxil bitkilorinden yiiksok vo keyfiyyatli
mohsul alinmasi, okino yararli torpaglarin
somarali istifadesindon vo totbiq olunan
becormo texnologiyasindan ciddi asilidir. Bu
mosalo  Olkonin orzaq tohliikesizliyi, qida
tominatt vo milli sorvetimiz olan torpaglarin
gorunmasi ilo bilavasito slagodar oldugundan

hor bir mohsul istehsalgisinin  digqoet
moarkazinda olmalidir!
Cadval 5.
Bitkilorin dan mahsuldarhg: va keyfiyyat
gostaricilari
Rayon® Y, % Keyfiyyst gostaricilori
MomQ | Vi% | Gl% | GDicg | Sdml
Qobustan
bugda 29.8 36.0 455 271 106.6 40.1

18.7/40.4 | 31.8/42.4 | 16.0/65.0 | 20.0/32.8 | 99.0/112.4 | 22.5/66.0
arpa 118 27 - - - -

39/18.8 |28.0/50.6 - - - -
Samax1 220 40.5 50.7 259 110 40.0
13.2/47.2 | 32.0/524 | 9.5/93.0 | 16.0/33.2 | 102/120 | 28.5/49.0

Ismayill 510 411 351 240 101.9 313
27.5/62.0 | 31.2/50.0 | 10.0/61.5 | 10.8/31.6 | 94.3/112.7 | 22.5/435

Qeyd. 2 — orta giymat, ® — min/max, ¢ — Samaxi vo
Ismayillida bugda bitkisi, Y — don mohsuldarligi, Miooo —
1000 donin kiitlesi, Vi — siisovarilik, Gl — kleykovina, GDI —
kleykovinanin deformasiya indeksi, Sd — sedimentasiya.

Torpag-bitki értiiyiiniin masafadan
zondlanmasi. Masafodon zondlama molu-
matlart miixtolif miqyaslarda ekoloji proses
va hadisalorin zaman vo makan dayiskanliyini
izlomok vo analiz etmok iigiin effektiv
vasitodir. Bu molumatlardan son onilliklordo
doyiskonliyin askar edilmosi ii¢lin genis isti-
fado olunur. Masafodon zondlama moalumat-
lar1 (mosolon, Landsat vo Sentinel molumat-
lar1 va s.) arazinin vizuallagdirilmasi, tosnifati
va tohlili iiciin ¢ox faydalidir. Bu moalumatlar
ayirdetma qabiliyystine, elektromaqnit dalga-
larmin uzunluguna vo energetik xarakteris-
tikalarina vo s. gora forqlonirlor. Landsat peyk
molumatlarinda miixtolif dalga uzunluglu bir
neco spektral zolagq vo ya diapazon (mavi,
yasil, qirmizi, infraqirmizi, termal, panxro-
matik vo s.) movcuddur.



Torpagsiinashq va Agrokimya Jurnali, 2025, cild 2, Ne3

NDVI bitki Ortiiyiiniin inkisaf voziy-
yotini miioyyon etmok {igiin istifado edilon
sado vo effektiv isuldur [17, 22, 27]. Bu
indeks yasil bitkilordo xlorofil pigmentinin
qumizi i$181  (RED) udmasit ilo yaxin
infraqurmiz1 (NIR) diapazonda diigon isigin
yarpaq sothindon sopilmasini olagalondiron
komiyyatdir.

Umumiyyatlo, saglam bitki Ortiiyi
goriinon is1ga yiiksok dorocods hossasdir.
Yasil bitkilordo olan xlorofil mavi (0.4-0.5
mkm) vo qirmizi (0.6-0.7 mkm) is181 yliksok
dorocodo udur, yasil (0.5-0.6 mkm) is181 iso
oks etdirir. Bu sobabdon do biz saglam bitki
ortliytinii yasil rongdo goriiriik. Saglam yasil
bitkilor spektrin yaxin infragqirmizi (NIR)
diapazonunda (0.7-1.3 mkm) elektromagnit
dalgalarin1  yiiksok dorocodo oks etdirir.
NDVI-nin hesablanmasi uygun olaraq RED
vo NIR diapazonlarinda elektromaqnit
siialarinin udulmasina vo oks olunmasina
osaslanir vo Landsat 8 ii¢iin asagidaki diisturla

hesablanir:
NDVI — NIR—-RED _ Band5-Band4
NIR+RED Band5+ Band4

NDVI-nin giymetlori -1 ilo +1 interva-
linda dayisir. Onun -1-0 yaxin qiymsatlori su
miihitine uygundur. Sifira yaxin qiymatlori (-
0.1-don 0.1-5 godor) limumiyyetlo das, qum
vo ya qarla Ortlilmiis sahslora uygundur. 0-1
intervalinda kicik misbat giymatlor kol-kos,
yasil bitki oOrtiiyli vo ¢omonliklori (0,2-0,4),
boyiik (1-o yaxin) giymatlor iso miilayim vo
yagmtih tropik mesolori gostarir.
Umumiyystlo, NDVI-nin 0.3-0.5 va >0.5
qiymatlori bitki Ortliylinlin qonastboxs vo
yaxs1 inkisaf etdiyini gostarir.

NDMI yaxin infraqirmizi (NIR) vo qisa
dalgali infraqirmiz1 (SWIR) spektral zolaqlara
osason Landsat 8 iiglin asagidaki diisturla
toyin edilir:

oM~ NIR=SWIR _ Band5 —Bandé
NIR+SWIR  Band5+Band6
NDMI bitki Ortiiyliniin = nomlonma
dorocosi hagqinda molumat almaga imkan
verdiyi Uglin okinlorin su ¢atigsmazliginin
etibarli gostoricisi ola bilor [36]. Quraqliq
hom okinlorin su stresina, hom do mohsul
itkisino sobaob olan amildir. NDMI su stresini
erkon morholodo askar etmoyo vo iqtisadi
zororin - qargisini - almaga imkan  verir.
Umumiyyatlo, NDMI molumatlar1 sayssinda
oldo olunan imkanlar okinlorin su toloba-
tininin idaro olunmasi iiglin effektiv vasitodir.
Quragliq soraitindo NDMI-nin digor effektiv
totbiqi yangina meylli orazilordo yangin
riskinin monitoringi ilo slagadardir.
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NDMI do -1 ilo +1 intervalinda doyisir.
Bu indeksin (-1; +1) intervali daxilinds araliq
giymaotlorinin xarakterik xiisusiyyotlori asagi-
daki kimidir: -1 ... -0,8 — bitki ortiiyli yoxdur;
-0,8 ... -0,6 — bitki ortiiyli praktiki olaraq
yoxdur; -0,6 ... -0,4 — bitki Ortiiyliniin sixlig1
cox asagidir; -0,4 ... -0,2 — bitki Ortiiyiiniin
sixlig1 ohomiyyatsiz dorocododir vo nomlik
yoxdur; -0,2 ... 0 — bitki ortiiyliniin sixlig1
zoifdir vo su stresi yiiksokdir; 0 ... 0,2 — orta
bitki sixligi, yiiksok su stresi; 0,2 ... 0,4 — orta
bitki sixligi, asagir su stresi; 0,4 ... 0,6 —
yiiksok bitki sixlig1, su stresi yoxdur; 0,6 ...
0,8 — c¢ox yiiksok bitki sixligi, su stresi
yoxdur; 0,8 ... 1 — six bitki Ortiiyii, su stresi
yoxdur.

Yuxarida qeyd edildiyi kimi todgigat
Dagliq Sirvan IR-u arazisinds iimumilikds 37
koordinat noqtosini ohato edon 27 kond vo
gosobanin taxil vo otlag saholorinds aparil-
musdir. IR-nun nomliklo miixtalif darocado
tomin olunmus domys soraitinds taxil va otlag
sahalarinds torpag-bitki ortiiyliniin noamlanma
doracasinin todqiqi Ui¢lin miivafiq cografi
koordinatlarda Landsat 8 vo 9 peykinin
molumatlari oldo edilmisdir. C6l todgiqatina
uygun olaraq IR-a daxil olan biitiin inzibati
rayonlarda (Qobustan, Samaxi vo Ismayill)
taxil vo otlag aqrosenozlarimin yerlosdiyi
orazilordon segilmis 37 todqigat noqtasindo
Landsat 8 vo 9 peyk sokillori asasinda 2024-
cii ilin aprel vo iyun aylarinda NDVI vo
NDMI giymaotlori hesablanmig vo miiqayisali
sokildo  analiz  edilmisdir. = Todgiqatin
naticalorino uygun olaraq NDVI vo NDMI
giymatlorinin doyismosini gostoron codval vo
xaritalor tortib edilmisdir. Asagida IR-da taxil
vo otlag saholorinin voziyyatini miixtolif
dovrlordo oks etdiron NDVI vo NDMI
giymatlori vo xaritalori gostarilmisdir (codval
6, sokil 1-2).

Dagliq Sirvan iqtisadi rayonunda todqiq
olunan sahslorin mosafodon zondlanmasindan
alinan naticolor vegetasiya indeksinin (NDVI)
zaman vo mokan ¢ar¢ivasinds doyisdiyini
gostorir (codval 6, sokil 1). Belo ki, NDVI
qiymotlori oksor hallarda aprel ayinda daha
boyiikdiir ki, bu da bitkilorin intensiv
inkisafina dolalot edir. Biitovliikdo IR tizro
aprel vo iyun aylarinda vegetasiya indeksi
osason 0.2-0.4 intervalinda doyisir. Bu onu
gostorir ki, iyun aymin birinci ongiinliiylindo
IR orazisinde taxil okinlori vegetasiya
inkisafim1 davam etdirir. Molum oldugu kimi
bu IR orazisindo taxil adston iyul ayinda
bicilir. Iyun aymda NDVI-nin nisbaton kigik
qiymatlari (0.2-ya yaxin qiymatlori) Qobustan
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rayonunun Norimankond, Sixzahirli, Goydara,
Orabgadim va Darokend orazisindo (yeriistii
misahidolor bu arazilords bitki Grtiiyiiniin ¢ox
zaif oldugunu siibut edir), boyik qiymatlori
(>0.3) iso Ismayilli rayonunun okin
sahalorindo vo yay otlaglarinda miisahido
olunur.

Cadval 6.

Daghgq Sirvan IR-da tadqiqat saholari iizro
NDVI vo NDMI giymotlari

No. Tadqiqat sahalori NDVI/ NDMI qiymatlari

(kond, gosabo) 28.042024 |  07.06.2024

Qobustan rayonu
1 BTS (1) 0.457/0.294 0.319/0.196
2 BTS (2) 0,407/0.246 0.300/0.139
3 BTS (3) 0.430/0.280 0.382/0.232
4 BTS (4) 0.242/0.075 0.242/0.105
5 BTS (5) 0.206/0.000 0.246/0.044
6 BTS (6) 0.297/0.153 0.188/0.046
7 Comcomli 0.352/0.175 0.271/0.108
8 Calov 0.437/0.285 0.344/0.173
9 Coyirli 0.322/0.155 0.280/0.118
10 Boklo 0.329/0.115 0.287/0.085
11 Siindii 0.375/0.085 0.276/0.060
12 Xilmilli 0.380/0.223 0.291/0.108
13 Dorokond 0.322/0.189 0.183/0.039
14 Orobgadim 0.222/0.059 0.169/0.011
15 Goydora 0.212/0.178 0.169/0.037
16 Sixzahirli 0.252/0.199 0.168/0.038
17 Norimankond 0.203/0.070 0.148/0.025

Samaxi rayonu
18 Sohriyar 0.293/0.138 0.211/0.018
19 Molhom 0.359/0.200 0.320/0.152
20 ©hmoadli 0.308/0.131 0.274/0.114
21 Qizmeydan 0.355/0.172 0.302/0.108
22 Mirikond 0.264/0.148 0.294/0.111
23 Sabir 0.235/0.097 0.167/0.035
24 Pirbayli (1) 0.338/0.153 0.300/0.071
25 Pirboyli (2) 0.361/0.133 0.314/0.094
26 Pirboyli 3) 0.277/0.088 0.251/0.088

Ismay1lli rayonu
27 Qusenca 0.396/0.337 0.335/0.117
28 Miiciihoftoran 0.398/0.226 0.318/0.195
29 fvanovka (1) 0.444/0.285 0.307/0.162
30 fvanovka (2) 0.396/0.244 0.340/0.194
31 Soltankond 0.387/0.245 0.338/0.176
32 Qalagah 0.311/0.144 0.389/0.182
33 Mollaisaqli 0.372/0.194 0.381/0.175
34 Yay otlagi No. 73 (1) 0.283/0.052 0.358/0.106
35 Yay otlagi No. 73 (2) 0.235/0.019 0.325/0.092
36 Yay otlagi No. 80 (1) 0.419/0.215 0.515/0.300
37 Yay otlagi No. 80 (2) 0.248/0.052 0.307/0.127
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[R-da NDMI iizro aprel vo iyun
aylarinda alinmis noticolori nozordon kegirok
(cadval 6, sokil 2).

Gorlindiiyli kimi bu halda da aprel
ayinda nomlik indeksi (NDMI) iyun ayina
nisboton oksor hallarda yiiksokdir ki, bu da
aprel ayinda todqiqat sahalorindo torpaqg-bitki
ortliyliniin -~ nomlik  soviyyasinin  ytiksok
oldugunu gostorir. Umumilikds IR {izro aprel
vo iyun aylarinda nomlik indeksi asason 0.1-
0.3 intervalinda dayisir. Bu onu gostorir ki,
bitki Ortliyli aktiv inkisaf dovriindo osason
yiksok su stresino moruz qalir. Belo
aqroekoloji sorait iso IR-nun iqlim xiisusiy-
yatlorinin spesfikliyi ilo saciyyslonir. Qanuna-
uygun olarag iyun ayinda Qobustan
rayonunun Dorokond, Orobgodim, Gdydors,
Sixzahirli vo Norimankond orazilorindo
nomlik indeksi on kigik (0.01-0.04), Ismayill1
rayonunun okin vo otlag saholorindo iso
nisboton boyiik (0.1-0.3) qiymsotloro malik
olur. Bu bdyiik ehtimalla IR-nun miixtalif
orazilorindo yagmtilarin diismo vaxtt vo
miqdarinin qeyri-barabarliyi ilo alagodardir.
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iyun aylarinda NDVI xaritalori
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Sokil 2. Daghq Sirvan IR-da aprel va iyun
aylarinda NDMI xoritalori

Gorlindilyli  kimi nomlikle miixtalif
doracoda tomin olunmiis spesfik aqroekoloji
saraitlo saciyyslonon Dagliq Sirvan iqtisadi
rayonu orazisindo todqiq edilon taxil vo otlaq
saholori tiizro almmis NDVI vo NDMI
molumatlarinin tohlili bitki Ortiiyliniin inkisaf
voziyyoti vo su strest haqqmnda fikir
ylirlitmays imkan verir. Demok olar ki, hom
vegetasiya, hom do nomlik indeksi eyni
mogsado xidmot edir vo miixtolif zaman vo
mokan miqyasinda ekosistemlorin inkisaf
xiisusiyyatlorini saciyyslondirir.

NOTICO

Respublikanin domya bolgasinds yer-
loson Dagliq Sirvan iqtisadi rayonuna daxil
olan Qobustan, Samaxi1 vo Ismayilli rayonlari-
nin 27 kond va Qosabasi orazisinin taxil vo
yay otlaglart sahoalorinds, tmumilikds, 37
koordinat noqtesinds torpaglarin iist gatinin
agrofiziki vo agrokimyavi xassalori, taxil
bitkilorinin (arpa, bugda) don mohsuldarlig:
vo keyfiyyst gostoricilori toyin edilmisdir.
Todgigat sahslorino uygun cografi koordi-
natlar iizro Landsat 8 vo 9 peyki vasitasilo
miixtolif dovrlori  ohato etmoklo orazido
mosafodon zondlama aparilmis vo  bitki
oOrtliylinlin inkisaf vaziyyatini saciyyalondiran
vegetasiya vo namlik indekslorinin dinamikasi
miioyyan edilorak xoritologdirilmisdir.

Tadqigat aparilan orazilordo torpaglar
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agir qranulometrik torkiba malik olub, ABS
KTN-nin tosnifatina goro gilli va tozlu
gillidir. Torpaqglarin struktur-agreqat torkibi-
nin kompleks gostaricisi olan strukturun
zoiflik amsalina (Kz) gora giymatlondirilmasi
struktur keyfiyyatinin yiiksok daracads qeyri-
bircinsliys malik oldugunu gostarir. Belos ki,
umumilikds, 37 todgigat sahoasi iizro
torpaqglarin 19 %-i “cox yaxs1” (Samaxi vo
Ismay1lli rayonlarmin otlagalt1 torpaqglari), 16
%-1 “yaxs1”, 30 %-i “qonastboxs”, 35 %-i
“geyri-qonastboxs” (asasan Qobustan
rayonunda) struktur keyfiyystino malikdir.
Umumilikds  todgigat  saholorindo
torpaglarin aqrofiziki xassolori ¢ox genis
diapazonda doyisir (W: 16.5-45.3 %, ps: 2.21-
2.78 g/sm?, pp: 0.86-1.45 g/sm?, & 40.6-64.4
%, € 9.4-37.6 %). Agrofiziki xassalorin
giymatlondirilmasi  gosterir ki, Ismayill
rayonunun taxil vo otlaqalt1 torpaqlar istisna
olmagqla, qalan rayonlarin bazi taxilalti torpaq
saholorinin fiziki vaziyyatinin yaxsilagdiril-
masina chtiyac vardir. Belo ki, miixtalif
rayonlarda 26 todgigat sahasi {izra torpaglarin

aqrofiziki  keyfiyyatini  xarakterizo  edon
gostaricilor (kiplosmo, su vo hava tutumu,
aerasiya) 20-30 % hallarda  “qeyri-

gonaotboxs” saviyyadadir. Bu oziini 19 %
hallarda pp >1.30 g/sm?, 19 % hallarda & < 50
%, 35 % hallarda iso ea < 15 % olmas ilo
biiruzs verir.

Igtisadi rayonda todgigat saholori {izro
torpaqlarin aqrokimyovi xassolorinin qiymat-
londirilmasi  gostorir ki, torpaqlar pH
gostaricising gora 30 % hallarda neytral, 70 %
hallarda 1so zoif qolovi, 75 % hallarda
karbonatli va orta karbonati, 25 % hallarda iso
yiiksok vo ¢ox yiiksok karbonatli, asason (90
% hallarda) orta vo yaxst humusluy,
sorlagmamis, asan monimsaonilon fosforla
osason (>90 % hallarda) zoif vo ¢ox zoif,
kaliumla (62 %) hallarda orta vo yaxsi, 38 %
hallarda iso yiiksok vo cox yiiksok derocado
tomin olunmusdur.

Umumilikds, todqigat saholorini ohato
edon biitiin rayonlarda taxil bitkilorinin don
mohsuldarligt vo keyfiyyetinin torpaq-iglim
soraiti, torpaq xassolori, sort miixtolifliyi,
qidalanma soraiti, torpaq becarmalori va s.
ciddi asili oldugu miisahido olunur. Yoni,
aqroekoloji soraitin, torpaq miinbitliyinin va
becorma texnologiyasinin miixtolifliyi bitki-
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lorin mohsuldarlig1 vo keyfiyyatinin miixtalif-
liyina sabob olur. Rayon miqyasinda bitkilorin
don mohsuldarlig1 vo keyfiyyoti do ¢cox genis
diapazonda doyisir vo don keyfiyyoti osason
III sinfo uygun goalir. Lakin todqiqat rayonlari
arasinda Ismay1lli rayonu daha olverisli torpaq
xassolori, nisbaton yliksok don mohsuldarlig
va keyfiyyati ilo forqlonir.

Dagliq Sirvan iqtisadi rayonda todqiq
olunan taxil vo otlag sahslorinin Landsat
peyki vasitasilo miixtalif dovrlorde mosafadon
zondlanmasi, alinmis sokillorin emali, NDVI
Vo NDMI-nin dinamikasinin miiayyan edil-
moasi Vo Xaritolosdirilmasi torpag-bitki Ortii-
yiiniin nomlanma daracasi va bitkilorin inkisaf
vaziyyatino dair etibarli molumat almaga
imkan verir. Biitovliikkdo todgigat sahalarinds
indekslor asason 0.2-0.4 (NDVI) va 0.1-0.3
(NDMI) intervalinda doyisir ki, bu da bitki
oOrtliytiniin su stresi goraitinds inkisaf etdiyini
gostarir.
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DAGLIQ SIiRVAN iQTiSADi RAYONUNUN
TAXIL VO OTLAQ SAHOLORININ TORPAQ
VO BITKi ORTUYUNUN VOZIiYYOTININ
MONITORINQi VO QiYMOTLONDIRILMOSI

N.Q. Hiimmatov, S.S. Amanova, ©.M. Ohmadova, A.A.
Cahangirov, Q.M. Hasanova

Xiilasa: Moqalodo taxil vo otlaq bitkileri altinda
torpagm st qatinin aqrofiziki (qranulometrik vo
struktur-aqreqat torkibi, nomliyi, sixlig1 vo moesamo-
liliyi) vo aqrokimyovi (pH, karbonathigi, humus, gida
elementlori vo elektrik kegiriciliyi) xiisusiyyatlorinin
regional monitoringi  vo  giymotlondirilmasinin
naticalori verilmigdir. Bundan olavo, mohsuldarliq vo
don keyfiyyoti gostoricilori, o climlodon 1000 donin
kitlosi,  siisovarilik, kleykovina, kleykovinanin
deformasiya indeksi vo sedimentasiya analizi
aparilmisdir. Isdo homginin respublikanin Dagliq
Sirvan iqtisadi rayonunun ii¢ inzibati rayonunun 27
kond va gosobasinds 37 tadqiqat obyektinin mosafodon
zondlama molumatlarindan istifado edilmisdir.

Acar sozlor: qranulometrik torkib, aqrofiziki vo
aqrokimyovi xassolor, don mohsuldarligi vo keyfiyyati,
mosafodon zondlama, Dagliq Sirvan iqtisadi rayonu.
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MOHUTOPHUHI Y OLIEHKA COCTOSIHUS
MOYBEHHO-PACTUTEJBHOI'O TOKPOBA
3EPHOBBIX U IACTBUIIHBIX YTOJAUI
TOPHO-UIUPBAHCKOI' O
IKOHOMUYECKOI'O PAMOHA

H.I". I'vumamos, LL.C. Amanosa, A.M. Axmeoosa, A.A.
Lbicaxaneupos, I''M. I'acanosa

Pe3tome: B craThe npencTaBieHbl pe3ynbTaThl

PETHOHAJIBHOTO MOHHUTOPUHIa W OLEHKH arpodu-
3W4eCKUX (TPaHyJIOMETPHYECKHI W  CTPYKTYpHO-
arperaTHbIM COCTaB, BIAXHOCTh, INIOTHOCTh CIIOXKEHHUS
W TIOPHUCTOCTh) M arpoxummdeckmx (pH, xapOonat
HOCTb, TyMYyC, NHTAaTENbHBIC 3JEMEHTHI U 3JIEKTpPO-
HNPOBOJHOCTB) CBOMCTB BEPXHEIr0 CJOS IMOYBBI IOJ
3€pHOBBIMH W NACTOMINHBIMH KyJbTypamu. Kpome
TOTO, OBUTH NpOaHATU3UPOBAHBI MOKA3aTeNIN ypOoXKaii-
HOCTH W KadecTBa 3epHa, Bkmouas Bec 1000 3epeH,
CTEKJIOBUIHOCTb, KIIEHKOBUHY, WHJIEKC aehopManuu
KICHKOBHHBI M CeIMMEHTaimio. B pabore Takxe
UCTIOJb 30BaHBI JTaHHBIE JUCTaHI[HOHHOTO
30HIUPOBaHMA C 37 MCCIENOBATENbCKUX IIIOMAN0K B
27 cemax W TOCEIKax B TpPeX aJAMUHHCTPATUBHBIX
paiionax  T'opHo-lllupBaHCKOrO  3KOHOMHYECKOIO
paiioHa pecryOJIUKH.
KnioueBble ci0Ba: TpaHYJIOMETPHUYSCKHH COCTaB,
arpou3uyeckue M  arpoXMMHYECKHE  CBOWCTBA,
YPOXalHOCTh W KAauecTBO 3€pHA, MCTaHIMOHHOE
30oHaUpoBaHue, ['opHo-llIupBaHCKHUI IKOHOMUYECKUN
paiioH.
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MUGAN DUZU SUVARILAN COMON-
BOZ TORPAQLARINDA KiMY9Vi
ELEMENTLORIN MINERALLARININ
TOYININDO ROLU
M.A.Ohmadova
Azarbaycan Respublikast Elm va Tohsil Nazirliyi,
Torpagsiinashq va Agrokimya Institutu,
Baki soh. M.Rahim 5.
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THE ROLE OF CHEMICAL ELEMENTS
IN THE DETERMINATION OF
MINERALS IN IRRIGATED GRASS-
GROWN SOILS OF THE MUGHAN
STEPPE
M.A. Ahmadova
Ministry of Science and Education of the Republic
of Azerbaijan, Institute of Soil Science and
Agrochemistry, Baku, M. Rahim, 5

Absract:The accelerated climate change in the 20th
century is recognized by the world scientific
community as an objectively existing problem and
occupies one of the first places among the ecological
problems of our time. General climate change affects
agricultural conditions and economic activity in all
climatic zones, especially in the southern regions. It is
important to determine the features of the formation of
the mineral composition of meadow-gray soils and the
elemental composition of soils and their changes in the
process of irrigation. The purpose of our study is to
determine the mineralogical and chemical composition
of meadow-gray soils of the Mughan steppe and to
shed light on a number of changes occurring in the
process of irrigation due to the compaction and mineral
composition of these soils.

Key words: soil, minerals, climate, elements, compac-
tion, anthropogenic impact.

Giris

Sabirabad rayonunun boz torpaqlari
iglim soraiti vo torpaga antropogen tosiri ilo
olagodar olaraq torpaqlarin  mineraloji
torkibi baximindan bdyiik maraq dogurur.
Torpaglarin  mineraloji  torkibi suvarma
rejimlorinin inkisafi, torpagin meliorativ
voziyyoti vo vaxti toyin etmok iigiin
vacibdir. Bu torpaglar yalniz suvarilan
okingilik saholoari ilo mohdudlasdigindan vo
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suvarilanda yiiksok mohsul verdiyinden,
osason qiymotli pambiq mohsulu ilo mosgul
oldugu {i¢iin boyiik shomiyyat kasb edir.

Yiiksok dispersli minerallarin, o clim-
ladon gil minerallarin yayilma qanunauy-
gunluglar1 onlar1 miioyyon etmok miimkiin
olan vaxtdan todqiqatcilarin maragina sabab
olmusdur. ilkin minerallardan gil mineral-
larinin omolo golmosi ¢ox yavas gedir vo
adoton az miqdarda olur.

Comon-boz torpaqglarin bir sira monfi
aqrofiziki xiisusiyyotlori (yliksok sixligi,
yigcamligi, suya davamliligi, nomlondiril-
dikdo giiclii gabarmasi vo bir sira basqa
xlisusiyyatlori) akinlorin okini zamani va bu
torpaqlardan istifado zamani xiisusi diqqgot
tolob edir. Antropogen torpaq omolo gol-
mosinin miixtolif istiqamatlori vo inten-
sivliyi torpaqlarin profil-genetik tosnifa-
tinda 6z oksini tapmigdir. Bu rayonlarda boz
torpaglarin  soranlasmasi vo sixlasmasi
¢omon boz torpaqlarin miinbitliyinin getdik-
co azaldigin1 demoyao osas verir. Quru iqlim,
zoif bitki Ortiiyli, torpaqlarin ohomiyyatli
dorocodo deqradasiyasi (eroziya, soranlas-
ma, sixlasma vo s.) vo antropogen yiikiin
artmas1 sabobindon bu torpaqlar ekoloji
cohatdon kdvrak hesab edils bilor.

(M.Q.Opekunova,  A.Yu.Opekunov,
V.V.Samov, S.R.Kukuskin, I.Yu.Arestova,
S.A.Arestov, A.R.Kukuskina)

XX asrda stiratlonmis iqlim dayisikliyi
diinya elmi ictimaiyyati torofindon obyektiv
olarag movcud kimi taninir vo dovriimiiziin
ekoloji problemlori arasinda ilk yerlordon
birini tutur. Umumi iglim doyisikliyi biitiin
iqlim zonalarinda, xiisuson do conub bdlgo-
lorindo kond tosorriifati soraitino vo iqtisadi
faaliyyoto tosir gostorir. Eyni zamanda, iglim
dayisikliyi istor-istomoz torpaqlarin  struktu-
runda vo fiziki xiisusiyystlorindo doyisikliklora
sabab olur. Bels ki, conub va quraq rayonlarin
orazilori iglim doyisikliyino hassasdir vo buna
goro do diqgeti colb edir. Mikromorfoloji
todgiqatlar bozi horizontlarm  strukturunun,
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sixliginin vo kigik bitki galiglarinin migdarinin
barpasina meyl gostormisdir (2023, Ne 6. s. 774-
786) (O.0. Plotnikova, M.N. Lebedeva, P.R.
Tsymbarovig, V.A.Ninth)

Mugan diiziiniin torpaqglarinin Kiir va
Arazim alliivial ¢okiintiilorindon omolo  gol-
mosino do diqqeti colb edir. Miiasir alliivial
yataglar osason gilli vo gilli ¢okiintiilordon
ibarotdir, homg¢inin qumlu vo qumlu gilli
laylardan ibaratdir. Onlarin torkibins daxil olan
lil fraksiyalar1 rongine goéro kaskin sokildo
forglonir. Cokiintiilor qirmizimtil, Kiir iss boz-
gohvayi rongdadir. Bu xiisusiyyatino goro Kiir
v Araz yataqlari iki cografi qrupa boliintir.

Tadgigatimizin mogsadi Mugan ¢dliiniin
coman-boz torpaglarmin mineraloji vo kimyavi
torkibini miisyyon etmok vo bu torpaqglarin
sixlagmasit vo mineral torkibino goro suvarma
prosesindo bas veron bir sira doyisikliklori
isiglandirmaqdan  ibarotdir. OSksor  dlkolor
torpaga totbiq edilon mineral vo {izvi gilibrolorin
miqdarma ciddi mohdudiyyatlar qoyublar, ¢iin-
ki haddon artiq giibralomo okingilik tocriibs-
sindo adi haldir (Torpagstinashiq Ne 1, 2023, s.
58-73) mohsuldarhigin azalmasi vo tobii
ekosistemlordo biomiixtalifliyin itirilmasi vo s.

(30-37)

Tadqiqat obyekti vo metodlar:

Todgiqat obyektlorinin  se¢cimi  bu
zonalarin qruntlari, eloco do Ortliylin xiisu-
siyyotlori hagqinda molumatin olmamasi
nozora alinmaqla aparilmisdir. Bununla
olagodar olaraq, Sabirabad rayonunun Min-
bast kondinin boz torpaqlarindan torpaq
kosimlori gotiiriilib. Torpaqqatlarinda kim-
yovi element torkibi Elvax Prospector 3
aparatt ilo todqiq edilmisdir. Spektrometr,
bir cismin tohlil edildiyi rentgen siialanma
monboyidir, bork, toz vo ya maye voziy-
yotdo olan kimyoavi elementlorin kiitlo
hissasini 6lgmak ti¢iin nazords tutulmusdur.

Son bes il orzindo Torpagsiinasliq vo
Agrokimya Institutunda todgiqat islori apa-
rilib, todqiqatin mogsadi Mugan ¢6liindo
osas torpaq tiplorindo torpaqlarin mineral
torkibinintosviriolub.

Bu suvarilan tobagonin miioyyon qodor
sixlagsmasi ilo bolgadoki gomon-boz torpag-
lara aiddir.

Eksperimental hissonin tahlili vo
miizakirasi
Mugan diiziiniin suvarilan ¢gomon-boz
torpaglarinin  uzunmiiddotli todqiqatlar1 tor-
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pagin elementar torkibinin torkibindo goriinon
mineral hissasindo miioyyon doyisikliklori
gostormisdir. Giibroalorin torpaga daxil olmasi
ilo olagodar bu torpaglar suvarildigindan
comon-boz torpaqlarin minerallagmas: bag
VErIr.

Bildiyimiz kimi mineral giibralor kond
tosorriifat1  bitkilorinin osas qida element-
lorinin manbayi sayilir. Torpagin becorilmasi
peyin vo mineral glibrolor verdikdo mineraloji
torkibdo doayisikliklora sobab olur. Torpaglar
uzun miiddot suvarilan torpaglardan onlarin
sixligini nozore alaraq gotiiriiliib. Torpaqlarin
morfoloji vo mineraloji torkibi tadqiq edil-
misdir. Torpagin vo ¢Okiintli siixurlarinin
element torkibinin tohlili torpagin kimyovi,
geokimyavi vo ekoloji tadgigatlar iiclin mii-
hiim molumatlar verir. Torpagdaki kimyovi
elementlorin torkibi bitkilorin qidalanmasina
vo torpagomoalo gotiron proseslorin gedisine
tosir gostorir. Qrafik Ne 1-4-don goriindiiyi
kimi qatlar iizro molumatlara baxdiqda, kal-
siumun miqdart 41,000% - 48,600% doyisir.
Bu gostarici ilkin minerallarin kvars, ¢ol spati
oldugunu gostorir. Domir 0-30; 30-60 sm
gatlarda 29,760% -32,700% arasinda dayisir
vo lil vo hematit minerallarin oldugunu gos-
torir. Kalium  elementinin gostaricilori —
1,90% -12,90% arasinda doyisir. Buda hidro-
slyuda minerallarin oldugunu gosterir. Qra-
fikden aydin goriinon digor elementlordos kigik
doyisikliklor var. Torpaqdaki elementlarin
torkibi ¢omon-boz torpaqlarin mineral torki-
bindo gostorilir.

Belo ki, torpaqda hematit, klinoxlor,
kaolitin miqdarinin artdigmi qeyd etmok
lazimdir. Torpagin okinoyararliliginda, torpa-
gin mineral hissasindo bas veran dayisikliklor
vo torpagin kipliyi soraitindo aparilan aqro-
texniki todbirlora dair tovsiyalor verilmisdir.
Mineral va iizvi gilibrolorin istifadasi do tor-
pagin pH-ma tosir gostorir. Tobii miinbitliyin
gorunub saxlanmasinda torpaqdan diizgiin is-
tifado vo aqrotexniki todbirlora riayst olun-
mast bdyiik rol oynayair.

Mugan ¢6liiniin ¢omon-boz torpagr pH
baximindan golovidir vo 8,049-7,65% ara-
sinda doyisir.

Qeyd etmok lazimdir ki, todqiqatlar
noticasindo pambiq vo bugda altinda mohsul-
darligin artimi gosterilir. Belo ki, 2021-ci ilde
Sabirabad rayonu iizro bugda artimi: -28s/qa,
2022-ci ildo -30s/ga, 2023-cii ilde-32s/qga
olub. Pambiq artimi iso belo miisahidos olunur:
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2021-ci ilde-27s/ga, 2022-ci ildo -30s/qa, 2023-cii 11do-35s/ga olub.

Cadval 1
Mugan diizii coman-boz torpaqlarimin kimyavi torkibi, %-1o
Dorinlik Torkib% Dorinlik Torkib%
0-30 0,710 0-30 0710
30-60 0,690
60-80 0,570 30-60 0,690
80-100 0,780 60-80 0,570
100-120 0,670 80-100 0,780
120-140 0,670 100-120 0,670
120-140 0,670
1 Fe
. 1878 1551 73
Drarinkik
Tarkib
Cadval 2 Cadval 3

Mugan diizii ¢coman-boz torpaqlarinin kimyavi
tarkibi, %-lo

Mugan diizii ¢omoan-boz torpaqlarimin kimyavi

tarkibi, %-lo

Dorinlik Torkib% Doarinlik Torkib%
0-30 29,760 0-30 45,100
30-60 30,550 30-60 46,700
60-80 29,510 60-80 48,600
80-100 30,200 80-100 45,500
100-120 29,730 100-120 44,300
120-140 29,830 120-140 48,100
31 30,55 930’2
29,73 29,83

E
29,51 I

Torkib %

30,5
20 29,76
29,5
: B
28,5

= (-30 =30-60 =60-80 =80-100 =100-120 =120-140

Darialik

- 3 0 -R ) o 1 o ] O ] 20 20 50

Cadval 4
Mugan diizii coman-boz torpaqlarimin kimyavi torkibi, %-1o

Dorinlik Torkib %
0-30 12,700
30-60 12,000
60-80 11,900
80-100 12,700
100-120 12,600
120-140 12,900
Natica

1. Uzun middst suvarilan ¢omon-boz
torpaglarda minerallarin ganunauygun-
luglar1 onu demoyo osas verir ki,
suvarma vo aqrotexniki iisullardan is-
tifado noticosindo torpaqlarin mineraloji
siixurlar1 arasinda ilkin ve ikinci
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daracali, asasan gil minerallar1 miisyyan
edilib. ©n dayaniqli minerallar vo
formasiyalar nisboton toplanir vo be-
lIoliklo, minerallar arasindaki nisbatin
doyismosi mineral formalasmasi vo
torpaq omolo golmosinin fiziki-kimyavi
torkibindo doyisikliklors sobab olur.
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2. Torpaglarin mineraloji, kimyavi ele-
mentlorin vo qranulometrik torkibino
dair toplanmis materiallarin imumi-
lagdirilmoasi miiasir moarhalodo becarilon
torpaglarda minerallarin  torkibindoki
forqliliyi vo oxsarliglar1 vurgulamaga
imkan verir. Belo ki, minerallardan
kalsit, diopsit, lil, hematit, hidroslyuda
minerallart méveuddur.
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MUGAN DUZU SUVARILAN COMON-BOZ
TORPAQLARININ KiMYOVi ELEMENTLORIN
MINERALLARIN TOYININDO ROLU
M.A.Ohmadova

Xiilasa: XX osrdo siiratlonmis iqlim doyisikliyi diinya
elmi ictimaiyyati torofindon obyektiv olaraq mdvcud
problem kimi tanmir vo dovrimiiziin ekoloji
problemlori arasinda ilk yerlordon birini tutur. Umumi
iqlim dayisikliyi biitiin iqlim zonalarinda, x{isusen do
conub bolgalorinds kond tesarriifat soraitine va iqtisadi
faaliyyata tasir gostarir. Coaman-boz torpaqglarin mineral
torkibinin omolo  golmesinin  xiisusiyyatlorini  va
torpaqlarin elementar torkibini vo suvarma prosesindo
onlarin doyismesini miioyyon edilmosi vacibdir.
Tadqiqatimizin mogsadi Mugan ¢6liiniin ¢omen-boz
torpaqlarinin mineraloji vo kimyovi torkibini miisyyon
etmok vo bu torpaqglarin sixlagmasi vo mineral torkibino
gbro suvarma prosesindo bas veron bir sira
dayisikliklari isiglandirmaqdan ibaratdir.
Acar sozlor: torpaq, mineral, iqlim,
sixilma, antropogen tosir.

elementlor,
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POJIb XUMHNYECKHUX DJIEMEHTOB U
MMHEPAJIOB B OPOITAEMBIX JIYI'OBA-
CEPO3EMHBIX IIOYBAX MYT'AHCKOU
CTEIIN
M.A.Axmeoosa

Pe3rome: YckopeHHoe nu3mMeHeHne kiuMara B XX Beke
MPU3HAHO MHUPOBBIM HAyYHBIM COOOIIECTBOM Kak
O00BEKTHBHO CYIICCTBYIOIIAs MNpoOieMa M 3aHUMAacT
OITHO H3 MEPBEIX MECT CPEIU SKOJIOTHUECKUX IPOoOIeM
coBpemeHHocTH. OOIIee M3MEHEHHE KIIUMara BIIUSCT
HAa YCIOBHSA BEICHHUSA CEIBCKOTO XO3AHCTBA U
XO3SUCTBEHHOM JIEATEbHOCTH BO BCEX  KIIKMMa-
THYECKUX 30HaX, OCOOCHHO B IOXHBIX PETHOHAX.
BaxHo ompenenuTh 0COOCHHOCTH —(popMHpOBaHUSL
MUHEPaJBbHOTO COCTaBa JIyTOBO-CEPHIX IOYB U
QJIEMEHTHOTO COCTaBa IIOYB W WX M3MCHCHHSI B
npornecce oporeHus. Llenpro Hamero wuccieaoBaHUA
SBIIICTCS ~ ONPENACIICHHE  MHHEPAJIOTHYECKOr0 U
XUMHYECKOTO COCTaBa JIyTOBO-CEpPHIX MOYB MyraH-
CKOW CTEMM W TPOJUTH CBET Ha PSI H3MCHEHHH,
IOPOUCXOAIIMX B IMpOIEcCe OpPOIIEHHs 3a CYeT
VIUTOTHEHHUS W MUHEPaJIbHOTO COCTABA 3TUX MOYB.
KiroueBble cjoBa: mo4Ba, MUHEpal, KJIHMaT, 3Jie-
MEHTEHI, YIUIOTHEHHE, aHTPOIIOT€HHOE BO3/ICHCTBHE.
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INFLUENCE OF EROSIONS ON
FERTILITYINTHESOUTHERN
SLOPEOF THE GREATER CAUCASUS
Kh.A.Zeynalova,N.M.Nasirli,
I.Y.Mammadova
Ministry of Science and Education of the
RepublicofAzerbaijan, InstituteofSoilScience and
Agrochemistry, Baku, M. Rahim, 5

Absract: The territory of the Gabala region,
where the research is carried out, is selected for the
complexity of its geological and geomorphologic
structure, the richness of vegetation and soil cover, and
the sharp change ofrelief. The total area of the districtis
216,481hectares. The conducted studies determined
that 65.8 thousand hectares (44.0%) of the territory of
Gabala region consist soferodedlands. According to the
obtained data, 27.8% of the lands of the region have
been erodedtoa weak degree, 19.5% to anaverage
degree, and36.5%to a severe degree.

Determining the damage caused by erosion to soil
fertility creates favorable conditions for the efficient
use of natural resources. The article examines the
impactof the erosion process on the fertility of soils
along the vertical belts in the Gabala region. For
this purpose, agro physicaland agrochemical
properties of non-eroded and moderately
erodedsoils were studiedin Sultan nukha village of
the region. Innon-erodedsteppe-brownsoils, humus
0.81-5.10%, total nitrogen 0.056-0.322%, absorbed
ammonia 10.83-21.16%, nitrates 2.71-8.01 mg/kg,
total phosphorus 0.08-0.28%, alkaline
phosphorus6.81-29.63mg/kg, total potassium 2.92-

3.54%, exchange ablepotassium between 234.63-
407.53 mg/kg changes. Compared to non-eroded
soils, the profile length of moderately eroded
species is 0.27- 2.09% humus, totalnitrogen 0.028-
0.126%, the sumof assimilated forms of nitrogen
(ammonia and nitrates) 25.35-64.48 mg/kg, total
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phosphorus  0.01-0.11%, alkalin ephosphorus
decreased from 1.15 to 12.84 mg/kg, total
potassium from 0.73 to 0.86%, exchangeable
potassium from 68.58 to 43.66 mg/kg.
Keywords:soil, erosion, humus, nitrogen, phos-
phorus, potassium, anthropogenic load, run of,
washout.

Giris

Boyik Qafgazin conub yamacinda
aparilan todqiqatlardan aydin olur ki, rel-
yefin saquli istigamotdo doyigsmoasindon
asili olarag rayonda bir-birindon koskin
secilon 4 yliksoklik qursag: vardir. Yiiksok
daglhq qursaq doniz saviyyasindon 1800-
2200 metrdon 3000-3200 metro qodor
hiindiirliikds yerlosir.

Orta dagliq qursaq doniz soviyye-
sindon 800-1000 metrdon 2000-2200 metra
godor yiiksokliklori ohato edir.

Algaq dagliq qursaq doniz saviyye-
sindon 600-1000 metr arasinda olan
orazilori ohato edir.

Diizon qursaq doniz Soviyyesindon
600 m (bozi yerlordo bir godor c¢ox)
yiiksoklikdo yerlosir.

Boylik Qafgazin conub yamaci, o
climlodon Qabalo rayonu six vo giclii sel
omolo gotiron ¢aylari ilo segilir.

Torpagomologoalmoprosesinda,torpaq-
larin formalasmasinda, iqlimin tonzimlon-
mosinds vo s. orazinin bitki Ortiiyiiniin rolu
cox boyiikdiir. Six vo zongin bitki Ortliyli
torpagda c¢oxlu miqdarda izvi qaliq
toplamaqgla onun sothini mohkomladir vo
strukturlu edir. Qabalo rayonunda geoloji,
geomorfoloji qurulusun miirakkebliyi, iqli-
min koskin doyismosi miixtalif bitki qursaq-
lar1 yaratmigdir. Rayonun bitki ortliyli ayri-
ayr1  todqiqatcilar  torofindon  otrafli
Oyronilmisdir [10].

Saquli zonalliq tizro bitki Ortiiyiiniin
tosnifat1 asagida verilir.

1. Alp ¢omonlori
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2. Subalp ¢omoanlori

3. Meso

4. Dagbozqirlari(dagkserofillori)
5. Diizonbitkiqursagi

Qoboala rayonu orazisinds alp ¢omon-
lori doniz saviyyasindon 2800 m-don 3000-
3200 m-o qgodor yiiksokliklordo kigik
lokolor, zolaglar soklindo yayilmisdir. Sub-
alp ¢omonliyi doniz soviyyesindon 1600-
2200m yiiksoklikds yerlosir.

Dag-meso qursagi doniz soviyyasin-
don 600-2200 m yiiksoklikds yerlosir.

Dag bozqir qursaginda (doniz soviy-
yosindon 600-1000 m yiiksoklikdo) okin-
cilik vo heyvandarligin inkisafi ilo olagodar
tobii bitki ortliyli keskin doyismisdir.

Diizon bitki qursagi (deniz soviyye-
sindon 600 m yiiksoklikds) okingilikdo vo
heyvandarliqda intensiv istifado olunur. B6-
ylik Qafqazin conub yamacinda yagmur-
larin maksimum miqdart 1340-1400 mm
arasinda dayisir. Il orzindo diison yag-
murlarin miqdart 600-1200 m yiiksaklikdo
700-900mm, 1200-2000m yiiksoklikda 800-
1000 mm, 2000-2500 m ytiksoklikds 1000-
1300 mm arasinda olur.

Qabalo rayonunun torpaqlart ilk dofa
1925-ci ilds torpaq ekspedisiyasi torafindon
todqiq edilmisdir. Rayonun orazisinds daha
genis vo otrafli torpaqg-eroziya todqiqati
1960-1962-ci illords aparilmisdir [1,12,13].

Aparilan todqiqata osason rayonda
asagidaki topaqlar ayrilmigdir.

1. Dag-¢comontorpaqlari qursagi

2. Qonurdag-mesoatorpaglar qursagi
3. Qahvoyidag-mesotorpaqglariqursagi
4. Comon—mesa torpaqlar1 qursagi

5. Allivial torpaglar

6. Yuyulub gotirilmis boz torpaqlar

Miiasir dovrdo dagliq bolgolords
saquli zonalliqg iizro yayilan torpaqlarin
minbitliyini dyronmok, eroziya prosesinin
omologalma sobablorini vo vurdugu zoror-
lori miioyyon etmok giinlin on aktual
masalolorindon biridir. Homin problemlori
Oyronmoakls saquli zonalliq iizro yayilan
torpaqlarin somorali istifadosi iigiin uygun
aqrotexniki tadbirlorin islonib hazirlanmasi
xeyli asanlagir vo tobii tosorriifat saholorin-
do eroziya prosesinin qarsist alinir.
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Noticodo  torpagdan qida mad-
dolorinin itkisi bas vermir. Aparilan
tadqiqat isi do bu masolonin dyronilmosing
hasr olunmusdur.

Tadqiqatin obyekti vo metodikasi

Todqiqat obyekti olan Qabalo Boyiik
Qafgazin conub hissosindo doniz soviyyo-
sindon 600-3200 m yiiksoklikdo yerlosir.
Torpaqglarin eroziyaya ugrama doracolori
R.O.Olakborovun [1] skalasina asason mii-
oyyon olunmusdur. Torpaq niimunalori
genetik gatlaq iizro gotirilmiis vo labo-
ratoriya soraitindo analiz aparilmisdir.

Humus Tyurin, imumi azot Tyurin,
udulmus ammonyak Konyev, suda hall olan
amonyak Nesler reaktivi, nitratlar Qrand-
val-Lyaju, tmumi fosfor Meseryakov,
miitoharrik fosfor Magigin, imumi kalium
Smit ,mibadilo olunan kalium Protasov,
karbonatla Seybler, hidroskopik nomlik
¢oki, pH potensiometrik {isulla toyin
olunmusdur.

Eksperimental hissonin tohlil vo

miizakirasi

Todgiqat aparilan Qabola  rayonu
orazisi geoloji — geomorfoloji qurulusunun
miirokkabliyino, bitki vo torpaq Ortiiyiiniin
zonginliying, relyefin koskin doyismaesine
gora segilir.

Bolgonin dagliq orazilerinde yamac-
larin dikliyi, formasi, miixtolif istigamot-
lordo yayilmis doralorin dorinliyi, antro-
pogen amillorin gorginliyi eroziya prose-
sinin giiclii getmasing, genis saholori ohato
etmosind gotirib ¢ixarmigdir. Rayonun iimu-
mi orazisi 216481 hektar olub, bunun da
15924 hektar1 suvarilan torpaqglardir. Rayo-
nun mixtolif tobii tosorriifat saholorinin
sahasi 25907 hektardir. Aparilan todgigat-
larla miioyyon edilmisdir ki, Qabals rayonu
orazisinin 65,8 min hektar1 (44,0 %) ero-
ziyaya ugramamis torpaqlardan ibarotdir.

Olda olunan molumatlara asason 27,8
% zoif, 19,5 % orta, 36,5 % iso siddatli
dorocodo eroziyaya moruz qalmis torpaq-
lardir. Bolgs orazisinds torpaqlarin miixtalif
dorocodo eroziyaya ugramasinin baglica
sabobi tabii taosorriifat sahslorinin istifade-
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sindo torpagqoruyucu aqrotexniki todbirlora
digget verilmomosidir [2,9,11].

Aparilan todqiqatlardan aydin goriiniir
ki, dagliq bolgolordo dag okigiliyino aid
aqrotexniki todbirlordon bigonoklordo, Oriis-
lordo otarma qaydalarindan, meso vo
kolluglarda qirint1 iglerinin aparilmasindan
diizgiin istifado olunmadigina goro eroziya
prosesi giiclonir va torpaqlarin yararsiz hala
diismosino gotirib ¢ixarir [3,4,5,6,7,8].

Todqgiqat aparilan Qabolo bolgesi ora-
zisindo eroziya prosesinin getmoasi saquli
qursaqlar tizro xeyli forqlonir. Doniz
soviyyasindon 1800 — 3200 m yiiksoklik-
lordo dag — comon torpaglart genis yayil-
misdir.

Bu torpaglardan diizgiin istifado olun-
madigindan onlarin bitki ortiiyli seyralir,
¢im qati dagilir. Belo saholoro diison adi
yagis sulart giiclii sothi su aximi omoalo
gotirir vo torpaqlart asanliqla yuyub dagidir.
Bundan basqa yamaclarda yerloson bigonok
vo otlaglarda iri ve xirda buynuzlu
heyvanlarin sistemsiz, normadan ¢ox otaril-
mas1 naticasinda bitki ortiiyii tapdalanarag
mohv olur vo ¢im qati dagilir. Noticoado
saholordo eroziya prosesi giiclonir vo
torpaqlarin miinbitliyi koskin pislosir.

Dag — c¢omon qursagindan asagida
zongin dag — meso qursagl yerlogir. Meso
qursagi doniz saviyyasindon 600 — 2200 m
yliksokliklori ohato edir. Meso Ortliyll vo
dosonoyi pozulmayan saholordo atmosfer
sular1 asanliqla torpaga hoparaq qorxulu
sothi su aximi1 amola gotirmir vo eroziya
prosesi bas vermir.

Boyik Qafgazin conub yamacinda
Qobolo bolgosi orazisindo meso qursagin-
dan sonra 600-1000 m yiiksoklikdo dag
bozqir qursagr yerlosir. Bu qursaqda
eroziyanin biitiin novlorina tesadiif olunur.
Eroziya prosesi naticesindo torpaqlarin {iist
miinbit qatlar1 asanligla yuyularaq aparilir.
Bu da torpaq miinbitliyinin azalmasina,
otraf miihitin ¢irklonmasine vo ekoloji
soraitin pozulmasina gatirib ¢ixarir.

Aparilan todqiqatda miioyyon olun-
musdur ki, tobii tosorriifat sahasindo ero-
ziyaya ugramamis bozqirlasmis dag boz —
gohvayi torpaglarda profil boyu fiziki gilin
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miqdar1  46,11-59,67%, humus 0,81-
5,10%, timumi azot 0,056 — 0,322 %,
mitohoarrik fosfor 6,81 — 29,63 mg/kq,
miibadilo olunan kalium 234,63-407,53
mg/kq, udulmus ammonyak 65,32-
125,11mg/kq, udulmus osaslar 20,58 —
44,36 mq.ekv. arasinda doyisir.

Orta doracodo eroziyaya ugramis boz-
qrlasmis  dag-boz gohvoyi torpaqlarda
profil boyu fiziki gilin migdar1 45,20-52,50
%, humus 0,54 — 3,01 %, imumi azot 0,028
- 0,196 %, udulmus ammonyak 44,52—
72,85mq/kg, miitoharrik fosfor 5,66-16,79
mqg/kg, mibadilo olunan kalium166,05—
363,87mg/kg, udulmus osaslar 19,62-34,41

mgq. ekv. arasinda doayigir (Cadval 1,2,3).
Cadval 1
Bozqirlasmis dag-qahvayi torpaqlarin mexaniki

torkibi (miitlaq quru torpaqda)

Hissaciklorinélgiisii,mm,miqdar1%

Kosim
Genetik gatlarva
dorinlik, sm-lo

Hidros- kopik
nomlik,%

1,00-0,25

0,25-0,05

0,05-0,01

0,01-0,005

0,005-0,001

<0,001
Fizikigil
<0,01

Eroziyaya ugramamis
0-13 | 492 | 0.85 | 9.85 |[29.60| 14.54
13-34 | 5.06 | 1.08 | 13.32 |28.40| 15.76
34-51 | 483 | 1.35 | 15.49 |28.78| 12.40
51-68 | 431 | 815 | 15.05 |28.00| 11.60 | 12.46
68-100 | 3.53 | 9.15 | 17.54 |27.20] 12.40 | 12.40
Ortadoracadaeroziyaya ugramig
2. 09 | 408 7.14 | 14.86 |2550| 14.20 | 16.70
9-24 | 412 | 7.80 | 13.20 [26.00| 11.41 | 14.59
24-42 | 426 | 854 | 17.57 [26.80| 12.80 | 10.69
42-70 | 3.01 | 940 | 1751 |27.89| 12.62 | 1254

20.40
15.60
15.06

24.73| 59.67
25.84| 57.20
26.92| 54.38
24.74| 48.80
21.31] 46.11

21.60| 52.50
27.00| 53.00
23.60| 47.09
20.04| 45.20

Cadval 2
Bozqirlasmis dag-qahvayi torpaqlarin
aqrokimyavi gostaricilori (miitlaq quru torpaqda)

KasimParinliklumul Azot Fosfor Kalium
Nesi| sm o = g < S
SO = = =3 g
= | £ s glg £ £ O |«
S » SX|X [ e | < Q|
N T s (T | | 8§ Sole S | g
£ |2 |ZEE|E |- |E |5 |9 |2
g | R RERE =2 o |2
5 |2 S0 B [T g |° 5 |=
E |5 22|12 |5 |2 |5 |8 |2 |¢
= | E 822 z K] R
E S E |82
o) =4 o |E

Eroziyaya ugramamis
1. | 0-13 |5,10|0,322[125,11{21,16|8,01|0,28|29,63|3,54|407,53| yox | 7,0
13-3413,48(0,210(110,03(19,23|7,34(0,23|31,16|3,273,84,15 -“- | 7,0
34-51 (2,53|0,154(84,70|15,20|5,04|0,14| 16,4 |3,06|339,23| -“- | 7,1
51-681,84(0,112|71,64 (13,45(3,28(0,11|11,56|2,98(321,42|3,48| 7,2
68-100(0,81|0,056(65,32|10,83(2,71|0,08| 6,81 |2,92|234,63|5,03| 7,3
Orta daracado eroziyaya ugramis
2. | 0-9 |3,01(1,196|72,85(12,42|4,53(0,17|16,79|2,68(363,87|5,41| 7,6
9-24 |12,42(0,154(64,29(10,81(4,58(0,14 (15,46|2,63(281,35|7,63| 7,7
24-4211,38|0,084/61,95| 9,44 |3,35(0,09| 9,10 |2,36(192,83|7,01| 7,5
42-70 |0,54|0,028(44,52 | 6,18 |2,81|0,07| 5,66 |2,19|166,05(6,43| 7,6
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Qeyd etmok lazimdir ki, todqiqat
aparilan bolgonin dag - bozqir qursaginda,
osason dag boz-qohvayi torpaglar yayilan
orazilordo torpaq eroziyasi daha giiclii gedir.

Cadval 3

Bozqirlasmis dag-qohvayi torpaglarda udulmus
asaslari miqdar: (miitlaq quru torpagda)

) Udulmusosaslar Jdulmusoesay Udulmusosaslari

IS = .

7z 2|g (100q torpagda),| armn comi comindon,

= ‘5» mg.ekv. (%agnkg), %
Ca | Mg g-exv. Ca | Mg

Eroziyaya ugramams
0-13 38,60 |576| 44,36 87,02 | 12,98
13-34 3250 |364| 3614 89,93 | 10,07
1 | 3451 26,10 |357| 29,67 87,97 | 12,03
51-68 20,25 |413| 24,38 83,06 | 16,94
68-100| 17,11 |347] 20,58 83,14 | 16,86
Orta daracado eroziyaya ugramis
0-9 29,72 |469| 3441 86,37 | 13,63
2 |9-24 2446 |510| 29,56 82,75 | 17,25
24-42 22,17 |350| 25,67 86,37 | 13,63
42-70 16,00 [362] 19,62 81,55 | 1845

Ciunki bu qursagda okin vo Oriis
sahalorindan o gadar intensiv istifade olunur ki,
torpaqda iizvi qaliglarin toplanmasi oldugca
zoif gedir. Eroziya prosesinin getmasino tobii
amillorlo yanasi antropogen amillor do tosir
gostarir.

Belo ki, tobii tosarriifat saholorindon
istifado edarkon adi torpagqqoruyucu agrotexniki
todbirloro  diqqet  yetirilmomosi  eroziya
prosesinin bas vermasina sabab olur.

Bu baximdan yamac torpaqlarinin isti
fadosindo eroziyaya qarsi biitiin torpag-
qoruyucu aqrotexniki  todbirlordon tam
somorali istifado olunmalidir.  Agrotexniki
todbirlordon on yaxsist vo tosorriifatlar iiglin
cox ucuz basa goloni eroziyaya ugramis
yamac okinlorindo c¢oxillik paxlali otlarin,
xtisusilo, xasanin  becorilmosidir.  Xasa
eroziyaya ugramis torpaqlarda yaxsi inkisaf
edir, six bitki Ortiiyiini omolo gatirarak
torpagi tizvi qaliglarla zonginlosdirir, noticodo
eroziyanin tosirini azaldir.

Notica
1. Tadqiqatlar gostorir ki, eroziya prosesi
bozqirlasmis dag-qohvoyi torpaqlarin
profilini qisaldir, bu da {iist qatin
dagilmasi ils alagodardi.
2. Miioyyon edilmisdir ki, eroziya prosesi
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. Bu proseslor eyni

naticasinda  tadqiq etdiyimiz torpagin
aqrofiziki vo aqrokimyovi xassolorini
xeyli pislosdirmisdir.

zamanda homin
orazilordo torpagin miinbitlik potensiall
zoiflomisdir.
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BOYUK QAFQAZIN CONUB YAMACINDA
TORPAQ MUNBITLIYINO® EROZIYANIN
TOSIRI
X.©.Zeynalova, N.M.Nasirli, LY. Mammadova
YCIOBHH W JOCTaTOYHO MOIIHBIX aHTPOIOTEHHBIX
¢axropoB 56 % oOmeil TeppuTOpuN peruoHa MoABEp-
JKEHBI 3PO3HOHHBIM IIpoLeccaM, U3 HUX 24,4 % B cHIIb-
HOM creneHu. ClienyeT OTMETHTh, 4YTO pa3BHUTHE
9PO3HUH TMPOUCXOINT C OJHOI CTOPOHBI O] BIMSHUEM
MPUPOIHBIX (DAKTOPOB, a C APYrod B pe3yinbTaTe
HEOPEKHOTO MCIIONIB30BAHMS 3eMelb U HECOOIIOICHHS
9JIEMEHTAPHBIX MPaBWJI 3aIIUTHl MOYB OT 3PO3UH H
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Xiilasa: FEroziya prosesinin torpaq miinbitliyino
vurdugu ziyanlart miioyyon etmok tobii tosorriifat
saholorinin somorali istifadosi {iglin olverigli sorait
yaradir. Qabolo rayonunda genis yayilmis vo kond
tosorriifatinda taxil bitkilori altinda ¢ox istifado olunan
bozqirlasmis dag — qohvoyi torpaglarin eroziyaya
ugramamis vo orta derocads eroziyaya ugramis
novlorindo  todqiqat isi  aparimigdir.  Aparilan
tadqiqatda saquli qursaqlar iizra yayilan torpaqlarin
miinbitliyi 6yronilmig, eroziyaya ugramamis boz-
qirlasmis dag — qshvayi torpaglara nisbaton eroziyaya
ugramig torpaqda qida maddolorinin miqdarca
doyigmosi miioyyon edilmisdir. Alinan noticolora
asason torpaqqoruyucu aqrotexniki todbirlorin yerino
yetirilmasi gostorilmisdir.

Acar sozlor: torpaq, eroziya, humus, azot, fosfor,
kalium.

BJIUSIHUE 3PO3UOHBILIX MTPOLHECCOB HA
IJIOAOPOJHUE IMOYB KHOKHOTI'O CKJIOHA
BOJIBIIOT'O KABKA3A
X A 3eunanosa, HM.Hacupau, U.}O.Mameoosa

Pe3ome: B cratbe mpuBOASTCA MaHHBIE IMTOYBEHHO-
9PO3UOHHBIX UCCIICIOBAHUM, MIPOBEAEHHBIX HA I0)KHOM
ckione bompmoro Kamkaza, xyma Bxomut ["abammn-
ckuil  pailloH.  TeppuTopuss  AaHHOTO  pailoHa
XapaKTePU3yeTCsl CIOXKHBIM M PE3KO PACUICHEHHBIM
penbedoM. B 3aBHCHMOCTH OT CIIOXKHBIX (DH3UKO-
reorpaduyeckux

pa3mbiBa. Ha ocHOBe MNpOBENEHHBIX MCCIIEI0BAHUMI

PEKOMEHIIOBaHBI ~ KOMIUTEKCHBIE — arpOTEXHUYECKUE
MEPOTIPUATHS  JUIS  BOCCTAHOBIICHHS  TIJIOMOPOIHSI
JIETPaJMPOBAHHOTO MOYBEHHO-PACTUTEIBHOTO TIOKPOBA
peruoxa.

KnroueBble clioBa: mo4Ba, 3pO3Ws, TYMyC, as3oT,
dochop, Kammii, aHTPONOTCHHAs HArPy3Ka,CMBIB,
pasMBbIB.
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THE COMPOSITION OF CLAY
SEDIMENTSANDTHEIRROLEIN
SOIL AND PLANT ACTIVITY
SH.M.Shirinova
Ministry of Science and Education of the
Republic of Azerbaijan, Institute of Soil Science
and Agrochemistry, Baku, M. Rahim, 5

Absract: The study of suspendedriver sedimentsisa
very urgent issue. It has been determined that
nontraditional mineral resources - soil improvers have
an exceptional rolein creatin gafavorable structure for
the restoration of fertility in the soil, affecting the
effective assimilation of nutrients in the soil. River
sediments can beusedinsteadoffertilizersto improve the
quality of clay - containing sediment sinagricultural
soils obtained dueto the operation of water treatment
facilities. It has been established that water sediments
being non-traditional mineral resources are soil
conditioners,and also help to restore the fertile
agriculturallands in the formationof geneticlayers, to
create favorable structure and greatly impact the
comprehensibility of food items from soil and
fertilizers.

Thearticle we want to present is laboratory experiments
ontheevaluationof  theuseofriver  sedimentsinsteadof
manurein order toimprovethequalityof agricultural
soils.

The results obtained from phenological observations
showedthat inthe experimental optionswhere sediment
wasaddedat the rate of 10,20 and 30t/ha, plantgrowth
was 25-29 cm inbarley, 23 cm against the control, 14.7-
17.2cm against the control, cottoncrop-14.7-7.2cm,
against the control - 12.0 cm. Also, the effect of sediment
hadapositive effect on the weight of the green mass of
barley and cotton.

Keywords: productivity, cotton green mass, plant
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growth fertility,water reservoir, clay sediments.

BBenenue

[Tnomoposve TOYB oOmpeaensercs He
TOJILKO €CTECTBEHHBIMU (pakTOpamu, HO U
CO3UIATENIFHON TPOU3BOAUTEIHLHOMN JIesSTeNb-
HOCTBIO uenoBeka. IlyremM oOpaOoTku, BHe-
CeHUsl yNOOpEHWH, YepeloBaHHA KYJIbTYD,
MENMOpalMy UT.JI. JIFOIU TOCTOSHHO BO3JEH-
CTBYIOT Ha mouBy. [Ipu mpaBumisHOM 0O0pa-
IIEHUH C HEH 3eMJIsl IOCTOSIHHO YIy4IllaeTcs,
YTO JIaeT BO3MOXHOCTbH ITOJIy4aTh Bce Ooiee
BBICOKHE YpOKau.

HppuranmoHHbie HAHOCHI SBISIFOTCS J10-
MOJIHUTENBHBIM  IOYBOOOPA3YIOIIUM  Mate-
pHaJIOM C WHBIM KOJMYECTBEHHBIM M Kadec-
TBEHHBIM cocTaBaM U GpocopoB, KOTOPHIE CO
BpEMEHEM TMepexoasiT B (opMbl, CBOIA-
CTBEHHBIM JaHHOMY THITy 1mouB [3,4,5].

[muHMCTBIE OCAJKM HAaMHOTO yMEHbB-
[IAI0T PacxXof BJIard Ha CO3JaHUE €IUHUIIBI
ypoXast ¥ TIpH OJTHOM M TOM JK€ 3aIiace BJIaruB
MOYBe, AT BO3MOXKHOCTH IOJIydaTh Oojee
BBICOKMM YypOxKai. BOIHBIN peKUMIIOUBBIIPH
ATOM HE yXY/IIAeTCs.

[IpuMeHEeHHST ONTUMAIBHBIX JI03 TJIH-
HUCTBIX OCAJKOB SBIISETCS Ba)XHBIM CpEJ-
CTBOM TIPEOJIOJICHUs] HEAOCTATOYHOW BIIAro-
00EeCIIEYeHHOCTH pAacTeHUH M TOBBIIICHUS
ypoKasi KyJIbTYp B3aCYILIHBBIXYCIOBHUSIX.

BHeceHune TIIMHUCTBIX OCAAKOB Ojaro-
MPUATHO CKa3bIBACTCS HA PEKUME YBIIa- )KHE-
HUSI, TEM aKTHUBHEE MOCTYILIE

HUE  TUTATENbHBIX  DJJEMEHTOB B
Ha/I3eMHBIE OpraHbl CEIbCKOXO035HCTBEHHBIX
KYJBTYP.

[TpuHOCMMBIECHAHOCAMUTIUTATEIHHEIE
AJIEMEHTBIBTPYAHOAOCTYTHOWUISIPACTEHUI
dbopme, ocBOOOXKIATKNCH B MOYBE, UYTO 0bOec-
MEeYMBAJI0 CPAaBHUTEIHHO BBICOKHE YpOKau
C/X KYIBTYp, TTTaBHBIM 00pa30M 3epHOBBIX.

OT 11036l IPUMEHEHUSI TJIMHUCTBIX pey-
HBIX HAHOCOB M MEPUOAMYHOCTU UX BHECEHHS
3aBUCUT JKOHOMHYECKass 3(P(HEKTUBHOCTH
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HCIOJIb30BAaHUS ATHX OCAIKOB

CornacHOUMEIOIUMCSITUTEPATYPHBIM
JAHHBIM PEYHbIC U MUPPUTALUOHHBIE HAHOCHI
MPU PALMOHATLHOM HCIOJIb30BAaHUU MOTYT
CIIy’>KUTb LIEHHBIM y100pEeHUEM.

OpHako cHUCTEMBI yAOOpEHUS TOJIeH C
MPUMEHEHUEM PEYHBIX OCAJKOB NpPU ONTH-
MH3alMU 703 M COYETAaHUW €ero ¢ MHUHe-
PAIBHBIMU U OPraHMYECKUMH YIOOPEHUSIMHU
pa3paboTaHbl ci1a00.

Nmerotrcss psn ucciieoBaHuid O MH-
HEPAJIOTUYECKUX M arpOXUMHYECKHX CBOM-
CTBaX M 3HAYEHUH HAHOCOB U B3BECEH peEK
Amy-lappu u Hwia B  miogopoauu
oporiaeMsix mous. (3,4,5,).

OTH UCCIIEIOBAHUS TIOKA3aIu MOJIOXKHU-
TeJIbHOE JEWCTBHE ITUX HAHOCOB Ha BOJIHO-
¢u3nvecKkre CBOICTBA MOYB M ypPOKAHHOCTD
3€pHOBBIX KYJBTYp M XJjomuaTHUKa. Exe-
TOJIHOE OTJIOKEHHE MHUTATEIIbHBIX BEIIECTB,
COJIEp>KaIlIMXCs B HAHOCAX M 3EMIIMCTBIX
yIAOOpEHUSIX, IPU ITON CHUCTEME 3eMIIC/IEeTHUs
CO3/1aJI0 CJIaBy O BBICOKOM IIJIOJOPOJIUU
Hunsckux mous.

[lo ux wucciaenoBaHusIM B3BECH pEK
OKa3bIBAIOT OOJIBIIIOE BIMSHUE HAa CBOMCTBA
OpOIIAeMBbIX TOYB, 4 BBICOKO KOJIJIOMJIHBIE
MOWMEHHBIE TIOYBBI LETUKOM (POPMUPYIOTCS
Ha peyHblXx HaHocaXx. OCOOEHHO BEIUKO
BIIMSIHME B3BECEH PEKM KaHAJOB Ha MOYBHI B
pailoHax JApeBHE OPOIIAEMOro 3eMIIECAEIINS -B
V36ekucrane, Typkmenunu, Azepoaiikane.

OTW UCCIEAOBaHUS TIOKAa3aJdu  IMOJIO-
KUTEITbHOE JIEUCTBHE OJTHUX HAHOCOB Ha
BOAHO-QU3UYECKHUE  CBOWCTBA TOYB U
YPOKallHOCTh
3€pHOBBIXKYJIbTypUXJIONUaTHUKA[4,5,6,7].

Kak cnegyer w3 psga WHOCTpaHHBIX
ucrounukoB  (I'epmanus),ucruryrmiono-
BoAcTBar. Jlpe3neHan MCCIeI0BATEIbCKUI
LEHTP MO0 TUIOJAOPOAWIO TMouBhl T.MroHXOepr
0000ImMIN pe3yJbTaThl MHOTOJIETHUX J1a0o-
PaTOPHBIX U MOJIEBBIX OIMBITOB MOP U3YUYEHUIO
3G ()EKTHBHOCTH  HWCIIOJIb30BAHUS  O3€PHOTO
uiaa Juisl TOBBIIEHUS TUIOAOPOJUSl TOYBHI.
CoBpeMeHHBI 00BEM HCIOJIB30BaHUS WIIaB
3eMIIEJIENIK CTPAHbl JOCTUT 3 MIIH. M° B TOJ,
COXpaHsAeTCs TEHJEHIUS K pPaCIIUPEHUIO
HCIIONBb30BaHUSI 3TOTO BHUJAA OPraHUYECKOTO
yA0OpeHus. OKCHepUMEHTAIbHO JO0Ka3aHo,
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YTO BHECEHHME O3EPHOT0 Mja 00ecrneyrBaeT
TIOBBIIICHUE COJICPKAHKA B TI0YBE yTIIepoa U
a30Ta, yIydlleHHE CTPYKTYpPhl  IOYBBI
MIOCPEJICTBOM TIOBBILICHHUS €€ MOPO3HOCTH U
Biaroemkoctu. B cpennem 3a 20 et BHeceHHe
Ha CYIVIMHUCTOW IIOYBE O3EpHOr0 Mia B J103€
200M%ra TOBBIIANO ypOXKail 3EPHOBBIX
KynbTyp Ha 18.2%. YpoxaitHocts kapToderns
Ha 5-i1 roj mocie BHECEHUS Wia B CPEIHEM
noBkIIanack Ha 119 w/ra [6,7,9].

O0BbeKT U MeTOAUKA UCCIeI0BAHMI

Kak cnenyer w3 wuctouHukos [5,0]
JyTO-CEpO3EMHBIC M CYyNECUaHbIe MOYBBI IO
YPOBHIO €CTECTBEHHOTO IJIOJOPOAUS CTOST
Ha OJIHOM M3 TOCJIETHUX MECT 3€MEJIbHOTO
KaJacTpa, OHM OTIUYAIOTCS HEOIarompusT-
HBIMH BOJHO-(U3NYCCKUMH CBONCTBAMH U
pSAOM  OCOOCHHOCTEH B  MHUTATEIbHOM,
BOJTHOM M TEIUIOBOM PEKHUMAX.

YpOanuzanuus U 3arpsizHEHUE TPUPOJ-
HOM Cpelbl TUKTYET HEOOXOIMMOCTH CTPOU-
TEIbCTBA OYHUCTHBIX COOPYKEHHMH U YTUIIH-
3allMM  Ocajka MPUPOAHBIX BoiA. Ocanku
MPHUPOAHBIX BOJ Hauboyiee Oe30MacHble s
cpenbl BemiectBa. [Ipobiema ux 1enecoob-
pPa3HOT0 UCMOJIH30BAaHUS BEChMa aKTyallbHa U
BKJIFOYAET arpOHOMHUYECKHE, SIKOHOMHUECKHE
U IPUPOJIOOXPAHHBIEC ACTIEKTHI.

CoBpeMeHHOE pacTEeHHEBOJICTBO 0a3u-
pyercs Ha 00s3aTeNbHOM HCIOJb30BAHUH
MIPU MPOU3BOJICTBE BAKHBIX CEIBCKOXO35i-
CTBEHHBIX KYIBTYp HE TOJBKO YAOOpEHUU H
HaBO3a, HO TaKXXe W TJIMHUCTBIX 00pa3oBa-
uuil. [locnegnue gake B 0UeHb MajbIX J03aX
CITOCOOHBI BJIMATh HAa POCTH Pa3BUTHE CEJb-
CKOXO3SIICTBEHHBIX KYJBTYP M HEKOTOpHIE
(bu3UKO-XMMHUYECKHE TTOKa3aTenu mnous. Jimu-
TeIbHOE BHECEHHUE YyNO0OpeHHI H3MEHSET He
TONBKO arpOXMMHYECKHE, OHOJOTHYECKHE,
HO U (U3UYECKHE CBOWCTBA MOYBBI, KOTOPHIC
TaK)Ke SIBIIAIOTCS TMOKa3aTeJeM IMOYBEHHOTO
wiogopoaus. JlabopaTopHbIE OMBITHI MPOBO-
JUTUCh Ha CEPO3EMHO-IYTOBBIX MOYBax Aj-
KbIKaOynbckoro p-Ha. [louBa mpomyrieHHas
gyepe3 CUTO MM, HaOWBajach B CTEKJISIHHbIC
CTaKaHYUKU eMKOCThbI0 200MIl., BECIIOUBLIB
crakagunkax 208 r. Ocagok BHOCHIH U3
pacuera 5,10,15 r. Hacrakanumk. [louma
YBIQXHSIACh ekKeaHeBHO 10 60% oT momHOM



Torpagqsiinashq va Aqrokimya Jurnali, 2025, cild 2, Ne3

BJIATOEMKOCTH. B cTakaHYuMKHU BBICEBAJIOCH
o 5 ITyK ceMsH. B kadecTBe ITOCEBHOIO
MaTepuanga ObUIM B3SThl CEMEHa SUMEHS U
xJjionka. Kak kopMoBas KyjiabTypa, Hal3eMHasl
4acTh SIUYMEHS IIUPOKO HCIOJIb3YeTCs B
KUBOTHOBOJICTBE. XJIOIOK-SIBJISIETCS OJHUM
W3 BaXHOW TEXHUYECKON KYJIbTYpOH, BBIpa-
[IMBAEMBIN Ha TEPPUTOPUU PECITYOITHKH.

Yreepxnaennas [Ipesunenrom Pecry0-
muku [ocynapcTBeHHas mnporpamma Asep-
OaipkaHcko PecnyOnuku 10 pa3BHTHIO
xjonkoBojctBa Ha 2017-2022 romer [1]
HampaBlieHa Ha YCWJIEHHE TOCYyIapCTBEHHOU
MOJICP)KKH U pa3pelieHrs BCexX MpoOiieM B
o0JacTu pa3BUTHUS XJIOMKOBOJCTBA, SIBISIO-
LIErocsl CTPATErHuecky 3HaYMMbIM CEKTOPOM
CEJIbCKOTO XO0351CTBA, KOTOPOE MPU HATHMYUU
XOpOILIUX KIMMAaTHYECKUX YCJIOBUH, aHTPO-
MOTEHHOTO BO3JICHCTBUS U TOCYIapCTBEHHON
MOAJEPKKHU, IPUHOCUT B CTPaHy MHOCTpaH-
HOM BaJIOTHI.

deHoyornyeckue HaOMIOACHUS IOKa-
3aliy, YTO B BapuaHTaxX OMbITA C BHECEHUEM
ocanka u3 pacuera 10, 20 u 30 1/ra BbIcOTa U
pOCT SUMEHS M XJIOMYAaTHHUKA OBLIOBBIIIE,
4YeM B KOHTpPOJIBbHBIX BapHaHTax. (Tabiuna 1
u 2, goro 1 u 2).

Ta6anual
DeHO0JIOrHYeCKHEHAGIHIEHUSI—KYJIbTYpasiuMeH

Bec
3eJIEHOM

>

Bapuanrtsi
10.Y
12.¥
15.y
16.Y
17.y
19.¥
22y
25.Y

Konrpoms [14.5) 15.0( 15.3|16.0| 18.5| 21.0 { 21.2| 22.0 |23.0| 2.04

Ocamok  [15.0{15.2|16.5]22.0|23.0| 25.2[26.0| 26.5|27.2| 2.14

K+101/ra|17.3)18.0{ 18.2|18.5|18.9 | 20.1 | 24.5]| 25.3|25.8| 2.26

K+201/ra|13.0) 14.1[154]19.5|21.6 | 23.7 | 27.5]| 28.3|28.7| 2.64

K+301/ra|11.5/ 11.7|15.4]20.0 | 21.5| 23.5 | 27.5] 28.6 |29.0] 3.00

Ta6anua 2
DeHOIOrHYeCKHEeHADTI0OIeHHSI— JIHTYPAXJIOMYATHHK

=
=l
”

(2]
[\l

BapuaHTsl
10.Y
12.y
15.Y
17.yY
19.¥Y

20.Y1
Bec3senen

KorTpoms 22130 | 35| 40 60 | 65 |120] 121

CaIoK. 65| 70| 95| 115 126 [13.0[145| 192

K+10T/raoc | 7.0 | 80 | 9.5 | 10.7 | 12.0 [ 134|147 211

K+20t1/ra 105/ 10.7|115| 135 | 150 |158|170| 127

K+30r/raoc | 95 |10.0|120| 145 | 158 [164|17.2] 235

JlanHple (EHONIOTHYECKHX HaOIIo-
JICHUI MOKa3aly, YTO B BapHaHTaX OIbITa
C BHECeHHMeM ocajika u3 pacuera 10, 20 u
30 T/ra pocT pacTEeHUH COCTaBWI, C

37

KyJbTypol stuMeHst -25-29cM, mnpoTuB
KOHTposist - 23cM., C  KyJbTypoil
xjomuatHuk - 14.7-17.2cm, mpoTuB
koHTpoist — 12.0 cm. Takxke neiicTBue
OocajJKka TMOJOXHUTEJIbHO CKa3alochb |
HaBeCce 3€JICHOM MacChl sA4YMEHA U

XJIoImyaTHUKa (Tabmuis! 1 u 2).
1.KonTpons-mousa
2.0canok
3.K+ocanok 101/ra
4.K+ocanok 201/ra
5.K+ocamok 301/ra

Pucynok 1.IloceBHol MaTepuan—ceMeHa
XJIOITYATHUKA.

1.Kontposns —nouna
2.0canok
3.K+ocanok 10t1/ra
4 K+ocamok 201/ra
5.K+ocamok 301/ra

Pucynok 2. [loceBHoil MaTepuan—ceMeHa
SAYMEHS

3akJiouenue

PesynapTarel  1abOpaTOPHBIX  OIMBITOB
MOKA3aJIM MOJOXKHUTEIBHOE JIEHCTBUE OCATIKOB
BOJIOOUUCTHBIX coopyxkeHuil p.Kypsl, Ha (hone
MUHEpaJIbHBIX yAOOpEeHHH, Ha pocTe H
3€JIEHOM MacChl paCTUTEIbHBIX KYJIBTYP.

B kawecTBe MOCEBHOro Marepuaiia
ObUTH B3ATHI CeMeHa sSUMeHsl U xiyonka. Kak
KOpMOBasi KyJIbTypa, HaJ3eMHas 4acTh S4-
MEHS IMIUPOKO UCIOJNb3YeTCsI B >KUBOTHO-
BOJICTBE.

XJIOMOK-SBIIIETCS OJHUM M3 BaKHOU
TEXHUYECKOM KYJIbTYpOH, BBIPAIICHHBIA Ha
TEPPUTOPUHN PECITYOJINKH.

Yrepknennas Ilpesupentom Pecry6-
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muku [ocymapcTBeHHass mporpamma Asep-
Oaiipkanckoii PecnyOimku 1o pa3BUTHIO
xyionkoBojicTBa Ha 2017-2022 ronbl Ha mpaB-
JIeHa Ha YCHJIEHHE TOCYAAapCTBEHHOW IMOA-
JNEpKKU W pa3pelieHusi BceX IMpolsieM B
00JIaCTH Pa3BUTHS XJIOIKOBOJCTBA, SIBIISIO-
HIErOCsICTPaTerNYECKU3HAYUMBIMCEKTOPOM
CEJIbCKOI'O XO35MCTBA.

HccnenoBaHusi BIUSHUS TJIMHUCTBIX
0CaZIKOB BOJIOOYUCTHBIX COOpyskeHui p.Kypsl
Ha POCT U Pa3BUTHE SUMEHS M XJIOMYaTHUKA
Jalyl TIOJIOKUTENbHBIE Pe3yJIbTaThbl, 3HAYH-
TEJIbHO BBILIE JAHHBIX KOHTPOJIHHOTO BapH-
aHTa.

Oco0eHHO CHIIbHBIE pa3lnuyusi B POCTE
HaOJTFOTAITUCH TIPU MOBBIIICHHOM KOJIMYECTBE
BHOCUMBIX 0OcajkoB. J[aHHble ¢eHomoruyec-
KX HaOJIOACHUH TTOKa3ajii, YTOB BapHaHTaX
ombITa ¢ BHECEHHUEM ocajaka u3 pacuera 10,20
u 30 T/ra pocT pacTeHHH COCTaBWI, C
KyJIbTypol  stumeHs -25-29cMm, mpoTuB
KOHTpPOJISI-23CM., C KYJIbTYpOH XJIOMYaTHUK-
14.7-17.2cm, npotuB KoHTposss — 12.0 cm.
Taxxke pgelicTBHEe oOcalka IIOJIOKUTEIIHHO
CKa3aJI0Ch M Ha Bece 3eJI€HOI Macchl SYMEHS U
xJionyatHuka (Tabmauisl 1 u 2).
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GiL COKUNTULORININ TORKIBIi VO
ONLARIN TORPAGIN VO BITKILORIN
FOALIYYOTINDO ROLU
S.M. Sirinova

Xiilasa: Asili gay ¢okiintiilorin Gyronilmasi ¢ox aktual
bir masaladir. Miioyyan edilmisdir ki, geyri-ononavi
mineral ehtiyatlar — torpaq yaxsilagdiricilarinin
torpagda miinbitliyin barpasinda alverigli struktur
yaradilmasinda miistosna rolu olmaqla, gida madds-
lorinin torpaqda effektli monimsonilmasing tosir edir.
Su tomizloyici qurgularmin faaliyysti noticosinda
alman gil torkibli c¢Okuntiilorin kond tosorriifat
moqsadli torpaqlarin keyfiyyotinin artirtlmasi {igiin
giibra avazina ¢ay ¢okiintiilorin istifads oluna bilor.
Toqdim etmok istodiyimiz mogqalo kond tosorriifat
moqsadli torpaqlarin keyfiyyotinin artirilmasi {igiin
giibra avazins ¢ay ¢okiintiilorin istifadssinin qiymatlon-
dirilmesina  laboratoriya  tocriibolori  aparilmigdir.
Fenoloji miisahidslordon alinan naticalor gostormisdir
ki, 10, 20 va 30 t/ha nisbotindo ¢okiintii slavo edilon
eksperimental variantlarda bitki artimi arpada 25-29
sm, nozarata qarsi - 23 sm, pambiq mohsulu - 14,7-
17,2 sm, nozaroto qarst - 12,0 sm. Homginin
¢okiintiinlin tesiri arpa vo pambigin yasil kiitlasinin
¢akisino miisbat tasir edir.

Acar sozlor: ¢Okintii, laborator tocriiba, fenoloji
miigahido, arpa, pambiq

COCTAB I'ITMHUCTBIX
OTJIOKEHUMUUX POJIb B
IMOYBEHHOM U PACTUTEJBHOMN
JEATEJIBHOCTHU
LI M. Hupunosa

Pe3tome: OrmpeneneHo, YTO HETPaAULIUOHHBIE MHHE-
paJlbHBIC PECypChl - TOYBOYJYYIIHMTEIH HIPAIOT
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UCKJIIOYUTEIBHYIO POJb B CO3IaHUM OJIAronpHsTHOM
CTPYKTYpBl U BOCCTAHOBJICHMS IUIOJOPOJHS IOYBBI,
BiaMsiss Ha d(QeKTUBHOE YCBOEGHHE MHUTATEIbHBIX
BEIIECTB B MOYBE.

I'muauCTBIE  OCAanKH, TIONyYCHHBIE B PE3YJbTATE
9KCIITyaTallid BOJOOYHCTHBIX COOPY)KEHHH, MOTYT
OBITH MCIONB30BAHBI COBMECTHO C yIOOPCHUSAMH, IS
YJIyUIICHNS KadyecTBa CEIbCKOXO3IHCTBEHHBIX IIOYB.
Pesynbratsl, MOJTy4eHHBIE (hEHOIOTHIECKUMH
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HaOIIOCHUSIMH, [T0Ka3ajH, YTO B BapHaHTaX ONbITA C
BHeceHHeM ocanka u3 pacuera 10, 20 u 30 T/ra
NPUPOCT PacTeHHH CcoCTaBWIl y suMmeHs 25-29cw,
NPOTUB KOHTPOJSA-23cM, ypokail Xjom4yaTHuka-14,7-
17,2cm, mpotus koHTpois - 12,0 cm. Takke BiusHHE
0caZika MOJOXKUTEIBHO CKa3aJoCch Ha BECE 3EICHOU
Macchl TIMEHS U XJIOMKa.

KiroueBble cjioBa: ocamok, 1a00paTOPHBIA SKCIEpPH-
MeHT, (eHOIOTHIeCKOe HAOMIOACHNE, TIMEHB, XJIOTIOK
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Abstract The Kur-Araz lowland, where most of the
fertile land resources of the republic are located, is
divided into 5 regions by the Kur and Araz rivers,
which are: Shirvan, Mughan, Mil, Karabakh, Salyan
plains. Shirvan, the largest plain of the lowland, is a
zone of significant ecological and economic
importance due to the diversity and fertility of itssoil
cover. Considering the agricultural importance of the
area, it is of great importance to study the melioration
status of these lands and take measures.

The climate of the Kura-Araz lowland disasemi-desert
dry steppe with mild winters and hot, dry summers.
The morphogenetic and structural - functional
characteristics of the landscapes here aremainly
formed by the influence of airmasses of sharply
different tropical and temperate latitudes.
Keywords:soil, lowland, fertility, melioration, steppe

Giris
Miiasir dovrdo sosial-igtisadi inkigaf
cor¢ivasindo sonaye istehsalinin artimi, ener-
getika vo nogliyyat saholorinin inkisafi, yeni
texnika vo texnologiyalarin yaranmasi,
ohali artimi,urbanizasiya prosesinin siirot-
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lonmosi vo s. noticesinda ekosistemlarin
dayaniqligi ciddi sokildo pozulmusdur. On
ciddi narahatliq doguran mosalalardon biri
do torpaq Ortliyiino gdstorilon tosirlordir.
Torpaq, ekosistemlor vo insan comiyye-
tinin saglamligi baximindan fundamental
ohomiyyoato malik bir mihitdir. Torpaq
Ortliyliniin, xiisusondo kond tosasrriifati
ohamiyyatli torpaqlarin bu tssirlor natico-
sindo pozulmasi, biomiixtolifliyin itmasi,
igmoli su catismazligi (su chtiyatlarinin
cirklonmosi  noticesinda),  atmosferin
cirklonmasi, iqlim doyisikliyi vo s. kimi
ekoloji problemlarls yanasi, qida ¢atigmaz-
lig1, orzaq tohlikasizliyi, igsizlik, bazar
igtisadiyyatinin  zoiflomosi, kond tosor-
rifati mohsullarinda qiymst artimi vo s.
kimi sosial-igtisadi problemlora do sobab
olur. Bu baximdan kond tosorriifati vo
mohsuldar torpaglar comiyyatin varligi va
olkonin  sosial-iqtisadi  inkisafi  {giin
miihiim oshomiyyoat kosb edir.

Kiir-Araz ovalig1 bu cohotdon genis
imkanlara malik bir zonadir. Respub-
likanin suvarilan torpaqlarinin  bdytk
hissasi bu orazido yerlosir ki, hesablama-
lara goro, kond tosorriifatt mohsullarinin
toxminon 80-85%-i bu torpaglardan slds
edilir. Lakin, uzun miiddat bu torpaqlardan
diizgiin istifado edilmomosi noticosindo
orazinin torpaq ehtiyyatlarinin toxminon
60%-i sorlasmaya moruz qalmisdir. Bu
sababden, orazide todqiqat islorinin aparil-
masi, torpaq Ortliyliniin ekoloji voziyyo-
tinin Oyronilmoesi vo baorpa islorinin go-
riilmoasi vacib masolalordondir. 50-ci illor-
don etibaron respublikamizda meliorativ
todbirlorin genis miqyasda totbiqi ilo yeni
todqiqat islori aparilmig, Qarabag vo
Sirvan diizlorindo stasionar tocriiba-drenaj
(STD) montogalori yaradilmisdir.
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Eksperimental hissanin tahlili vo

miizakirasi

Todgigatin obyektini Xozor donizi vo
Mingagevir Su anbari arasindaki arazini ohato
edon Sirvan diizii toskil edir. Simaldan Boz-
dag, gorbdon Kicik Qafqaz daglari, Sorqdon
Xazor donizi, simal-sorqdon Longozib silsilasi,
conub-sorqdan Lonkoran ovalig1 vo Talis daglar
ilo ohato olunan Kiir- Araz ovaligi Respublika-
mizin on genis ovahgidir. Orazi diizon relyefo
malik olub, gorbdon sorqo dogru ¢ox az
dorocodo  enigliys meyilli olub, doniz
soviyyasindon 27 m asagida yerlosir. 2,2 min. ha
sahays malik olan ovaliq Kiir vo Araz caylari
vasitosi ilo 5 bolgoyo ayrilir: Sirvan, Mugan,
Mil, Qarabag vo Salyan diizii.

Sirvan bolgosi, intensiv suvarilan saholors
malik, doniz soviyyasindon 200 m yiiksoklikdo
yerloson Sirvan diiziivo domys  okingilik
yarimzonast oOlan Dagliq Sirvandan ibarotdir.
Sirvan diizii ovaligin on bdyiik diizii olmaq]a,
onun toxminan 38 %-ni toskil edir vo 8.681 km?
sahoyo malikdir. Conub-sorqgi Sirvan diiziindo
pal¢iq vulkanlar vo algaq tiralor; simal hissodo
Qaramoryom tirasi vardir. Sirvan diizii 7 inzibati
rayon orazisini ohato edir. Bunlar: Mingagevir,
Goycay, Agdas, Kiirdomir, Zordab, Ucar,
Yevlax rayonlaridir. [3, 9]

Sirvandiiziiniingimalvagimal-qorbdon dag
silsilolori 1lo ohato olunmasi orazinin igliming
tosir gdstorir. Orazinin iglim soraiti 1.V. Fiqu
rovski (1930) torsfindon Oyronilmisdir vo o,
Sirvan diizlini, iqlim soraiti ilo olagodar iki
bolgays ayirmisdir: Respublikanin domir yolun-
dan conubda; domir yolundan simalda. Simalda
yerlogon saho tgiin, istilik, yarimnom subtropik
iglim xarakterikdir. Conub sahoado iss, oksino
isti, yarnm quru subtropik iqlim soraiti
movcuddur.

Orazinin diizonlik hissolorindo orta illik
yaginti miqdar1 300 mm v orta illik temperatur
iso 15,3° C-dir. Yay aylarinda (may-sentyabr)
orta temperatur 20 °© C, minimum 19,4 ° C,
maksimum iso 44,6° C- yo catir. Saxtalt giinlor
(noyabr-aprel) 5 ay, saxtasiz giinlor (may-
noyabr) 7 ay davam edir. Payiz — qis aylarinda
nisbi riitubat toxminan 50% olub, bazan 73%-9
catir. Yay aylarinda ise hava quru olur va riitubat
40- 44% toskil edir. Maksimum buxarlanma,
yagintilarin minimum oldugu yay aylarinda
miisahido edilir ki, hom¢inin bu zaman oson

41

giiclii simal-sorq kiiloklori do buxarlanmanin
artmasina sabab olur. [2, 3]

Bolgonin bitki ortiiyii, arid iglim soraiti
liclin xarakterik olan quru ¢ol vo yarimsohra
gruplagmalarindan  ibarot  olub,  orazinin
sorqindon qorbine vo conubundan simalma
dogru iki istigamoatdo forglonir. Sirvan diiziiniin
bitki Ortliyline daxil olan bitki ndvleri: Sah-
sevdili, duzlaq ¢oganli, qarasoranli, sohra tipli
yovsanli-efemerli vo ¢oronli-sahsevdili bitki for-
masiyalari, riitubotli ¢okokliklordo rast golinon
comon tipli bitkilor, yarimsohra orazilords
otiryovsanlilar vo s. Conub Sorqi Sirvanda iyun -
iyul aylarinda miisahids edilon vo ag yeladlanan
isti-quru  kiiloklor, orazinin bitki Ortilyiiniin
yayllma vo inkisafina monfi tosir gostorir.
Duzlasmis va soranliq torpaqlar tigiin 3 nov bitki
assosiasiyalar1 xarakterikdir:

Halocnemetum; Halostachyetum; Sali-
cernietum. [1, 4, 10]

Sirvan diiziindo bir sira torpaq yarim-
tiplori, n6v vo yarim novlori vardir. Orazinin
torpaq ortiyti H.©.0liyev va V.R.Volobuyev
(1953) torofindon todqiq edilmisdir. Miioyyon
edilmisdir ki, diizonliyin ¢ox hissasindo boz
torpaglar yayilmis, eyni zamanda g¢oman-boz,
gonur, gaysaqli ¢amon, agiggamon-boz vo s.
torpag ndvlorino do rast golinir. Dag otoyi hisso
iso sabalid1 torpaglarla ortiilmiisdiir. [1]

Ustgatt humusla daha ¢ox zengin olan
torpaglar boz-qonur torpaglardir ki, burada
humusun miqdarn 2-6% arasinda olub, asagi
qatlara dogru getdikco azalir. Bu torpaglar
diizonliyin, Xozor donizinin geri ¢okilmasi
naticosindo yaranmis hissolorindo, deliivial vo
gotirilmis qum va gil ¢okiintiilori tizorindo amala
golmisdir. Humusla zangin digar bir torpaq novii
1s9 gaysaqli coman torpaqglardir. Osason taxil vo
pambiq okinlori iiglin genis istifado edilon
gaysagli ¢omon torpaglart proliivial-alliivial
cokiintiilor {izorinda, soth sulart vo bazon do
grunt sular istiraki ilo amolo golmisdir. Torpagin
iist gatinda humusun miqdan 4% va daha artiq
olur. Diizonliyin dagotoyi hissasini ohato edon
sabalidi torpalarin 3 yarimndviine rast golinir:
sabalidi, agiq vo tiind sabalidi. Burada humus
gatt 70-80 sm galinaliginda olub, humusun
miqdart 3-4 % toskil edir. Gilli vo gillicali
mexaniki torkiba malik olub, donavar va bazon
iSo qozvari hissociklordon ibaratdir. Ust gatinda
humusun miqdar1 3%-o godar olan goman boz
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torpaglar, caylarin gotirmo konuslarinin tizerindo
yaytlmisdir.

Torpagmm iist qatindan asagiya dogru
getdikco humusun miqdart todricon azalir.
Aciqcomon boz torpaglarda iso humusun
miqdart 2%-o0 godor olub, asagi gatlara dogru
todricon azalir. Qorug torpaglari da proliivial-
alliivial yigmlar tizorinds téramigdir vo humusun
miqdart iist yarim metrlik qatda 2%-don az
olmur. [1] Sirvan diiziiniin an miithiim torpaq
problemlarins torpaglarn oan sorlagmasi, duz-su
balansinin pozulmasi, eroziya, bataghqlasma va
bazi yerlards neftlo cirklonmo daxildir.

M.R.Abduyev, Sirvan diizliniin sorlag-
maya moruz qalmis torpaqlarmi — soranvari,
soranli vo soran torpaglar olaraq 3 qrupa
ayrmigdir.  Diizonliyin  hiindiir  hissalorinds
osason soranvari torpaglar genis yayilmigdir. Bu
tip sorlasmig torpaqglarda duzlarin daha c¢ox
miqdart 55-75 sm-don dorindo yerlogir. Bu
torpaglarin iist gqatinda duzlarin migdar1 asason
0,1-0,2 % olub, asagiya dogru artir.

Soranl torpaglarda iso duzlar asason 20-
40 sm-don asagida yerlosir ki, bu ciir torpaglar
grunt sularinin sothe yaxin oldugu saholords
omolo golir. Mineralli qrunt sularmin kapilyarlar
vasitosi ilo  yuxart qalxmast vo suyun
buxarlanmast ilo duzlar torpagin miioyysn
dorinliklorinds toplanir vo soranh torpaglar
yaranir. Daimi atmosfer yagmtilarinin tasirindon
duzlar yuyularaq asag1 qatlarda toplanmasi bag
Verir.

Soran torpaglar qrunt sularinin sotho daha
da yaxin oldugu sahalords yaranir va diizonliyin
orazisindo talalar soklindo rast golinir. Bu tip
torpaglarda, duzlarmm miqdart torpagin st
sothindo 3%-don artiq olub, bazon iso 10-15%
ola bilir. [1]

M.R.Abduyevin aragdirmalarina goro [1]
Sirvan diiziindo sorlagsmaya on ¢ox tosir edon
grunt sularimin mineralligmin haddinden artiq
olmasidir. Burada, qrunt sularinin yatim dorinliyi
bazi saholordo 10 m vo daha artiq, bazilorinds 5-
10 m va daha az olur. Bozi orazilords iso grunt
sular1 yer liziino ¢ixir vo bu sahalords siddoatli
sorlasma prosesi bas verir. Qrunt sularinin 1,5-3
m dorinlikds yerlogdiyi saholordo isti yay
aylarinda, suyun kapilyarlar vasitoesilo yerin
sothino ¢ixmasi bas verir. Yer liziino ¢ixmis
suyun buxarlanmast ilo qrunt suyun torkibindoki
duzlar torpagin sothina y1gilir vo bu proses daha
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cox tokrar olunduqda torpaqda sorlagsma bas
verir. Yay aylarinda buxarlanmanmn yagintinin
miqdarindan ¢ox olmasi da sorlasmaya sorait
yaradir. H. Israfilovun molumatlarina osasan,
grunt sularmin saviyyesi, sorqi Sirvanda 3-5 m
Vo daha dorin oldugu halda, diizenliyin gorb
hissasinds 1-2 m darinliyo godor ola bilir. Qrunt
sularmin mineralligt 50q/1 vo daha c¢ox olur.
Diizonliyin 131,80 min ha orazisindo yliksok
mineralliga malik grunt sularinin darinliyinin 2,0
m vo daha az olmasi torpaglarin sorlasmasina
zomin yaradir.

Kiirdomir orazisindo pambiqe¢iliq {izro
kegmis sinaq montoqgosindoki torpaglarda qrunt
Suyunun saviyyosinin vo mineralligmin doyis-
masi iizra aparilmig todqiqatin islorinin naticalori
diagramlarda gostorilmisdir [5] .

Qrunt suyununn saviyyasinin galxmasinin
sobablari kimi asagidakilar1 gdstormok olar:

e Sudan diizgiin istifads edilmomaosi, suvarma
iisullarin vo suvarma normalarinin diizgiin
toyin edilmomasi;

e Suvarma texnikalarinin standartlara cavab

VEermomasi;

e Donli bitki vo pambiq saholorinds ¢oltik
becarilmasi;

e Suvarma  sobokolorine  diizgiin  qullug
edilmomasi naticosindo  sobokodon artiq
suyun torpaga sizmast,

e Magistral  kanalin  sorfinin  suvarma

miiddatlorine uygun olmamas;
¢ Cay dasqinlart zamani subasmalarin yaran-
masl.

Biitiin bu soboblor qrunt sularinin so-
viyyosinin qisa miiddotds yuxar1 galxmasina
sobab olur vo torpaglarin sorlasmasina sorait
yaranir. [1]

3,63 3,58 3,54 3,54

Sakil 1.Qrunt sularinin mineralligi (g/1).
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Sakil 2. Qrun tsularmin yerlogsmo darinliyi (m).

Ovaligin suvarilan torpaglarim 25,0%-i
Sirvan diizindo yerlosir (Ucar; Agdas;
Kiirdomir; GoOygay; Zordab). Suvarilan
torpaglarin toxminan 68%-do qapali {filiqi
drenlor tikilmis, lakin tam drenlosmo tomin
edilmodiyindon vo drenaj sobokolorinin
texniki voziyysti pis oldugundan suvarilan
torpaqglarin yaridan c¢oxu miixtalif doracali
sorlasmaya moruz qalmisdir. Orazido qrunt
sularmin  yatim  dorinliyi, minerallasma
doracasi, torpaqlarin sorlasma voziyysti va S.
kimi gostoriciloro osason, demok olar ki
orazidoki suvarilan saholorin meliorativ
voziyyati toxminon beladir: 8,2% - yaxsi,
59,1% - kafi, 32,7% - qeyri-kafi.

Tadqiqatlarin noticosi olaraq is9, bu
voziyyotda orazinin suvarilan torpaqlarinin
15,0 min ha- dan artiq sahasinda torpaqlarin
yuyulmasi hoyata kegirilmali, toxminon 115,0
min ha-dan artiq suvarilan torpaglarda iso
kollektor-drenaj vo suvarma sobokolorinin
keyfiyyotinin artirilmasi istigamatindo
tadbirlor goriilmalidir. [6]

Diagram 3-do gostorilmis molumatlara
osason, diizonliyin orazisindo, 30,7% -
sorlasmamis, 21% - zoif sorlasmis, 22,8% -
orta sorlagsmis,18,8%-siddotli vo 6,0%-¢ox
siddatli sorlasmis, 0,7% iso soran torpaqlar
movcud olmusdur.

Suvarma massivinds qrunt sularinin
dorinliyi ~ iizro  torpaqlarin  paylanmasi
haqqinda 2017-ci il molumatlarina osason,
grunt sularinin 1,5 m- don yuxari olaraq
sorlasma tohliikosi yarada bilocoyi saholora
massivin 12,7% orazisindo rast golinir. Bu
voziyyot Agdas, GoOycay vo Kiirdomir
rayonlarinda miisahido edilir. [7]

(2003-2006-c1 illor orzindo Kiir-Araz
ovaligr elektron xaritesinin hazirlanmasi
mogsadi ilo aparilmis todqigat materiallar
osasinda) [7] 230,18 min hektar1 suvarilan
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torpaq sahosino malik olan Sirvan diiziiniin
66,6%- i, yoni 153,3 min hektar1 drenaj
sobakasi ilo tomin olunmusdur. Bu sahonin
73,6% orazisindo qapali drenlor, 26,4%
orazido iso aciq 1drenlar totbiq edilmisdir.

pIL A

,
m— | s

Sokil 3.Sirvan diiziindo, torpaqlarin sorlasma dorocasi
iizra paylanmasi(ha)

Agdas rayonu orazisindon Bas Sirvan
Kollektoru kecir. Bu rayon orazisindoki
drenlorin bir hissosi gapali bir hissasi agiq
olmagqgla, kollektor vo suyigicilar iso osason
aciq tiplidir. KDS-nin umumi uzunlugu 70,1
m/ha togkil edir. Goycay rayonu orazisindo
1.294 km wuzunlugunda kollektor-drenaj
sobokosi tikilmisdir. Ucar rayonunda 1.373
km uzunluga malik, aciq ve qapali drenlordon
ibarat kollektor-drenaj sistemi mdvcuddurvo
toplanmis qrunt sulari, Bas Sirvan Kollektoru
ilo axidilir.

Kiirdomir rayonunda iso kollektor so-
bokasinin uzunlugu 1.870 km-dir vo agiq vo
qapali drenlordon togkil olunmusdur. Zordab
rayonunun orazisi tamamilo kollektor-drenaj
sobokasi ilo ohato olunmusdur. [8]

Diizonlik torpaqglarinin meliorativ  v-
oziyyatinin yaxsilasdirilmasi tciin, kollek-
tor-drenaj sobokalorinin, hidrotexniki qurgu-
larin diizgiin foaliyyetini tomin etmok vo
effektivliyi yiiksoltmok vacib mosololordon-
dir. Suvarilan torpaq sahslorinds ilk ndvbade
suvarma sistemlori ilo birlikdo kollektor-
drenaj sistemi do tikilmalidir. Torpaqlarin
miinbitliyini qorumaq, sorlasma vo bataqglas-
ma kimi problemlorin qarsisini almaq iiciin
bitkilorin su rejimino uygun olaraq vege-
tasiya vo dovrii suvarma normalar1 toyin
edilmoali, toyin edilmis suvarma normasina
uygun su miqdarinin torpaq-qrunt qatina
verilmasi liclin uygun suvarma metodu segil-
molidir. Miiasir vo samarali suvarma tisullari
olaraq, suvarma zamani yagisyagdirma iisu-
lu, damci tsulu, yeraltt vo S. suvarma iisul-
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larindan istifado edilmosi mogsods uygundur.
Bu zaman hom suya qonast edilir, hom do
torpaga normadan artiq Su verilmasinin
qarsist almir ki, bu da qrunt sularinin
soviyyasinin lazimi dorinlikdo saxlanmasina
zomin yaradir.

Sorlagsmis torpaq saholorindo duzlarin
konar edilmasi ti¢lin torpaqlarda yuma islori
aparilmalidir. Bunun {i¢lin, S.F.Averyanov
vao V.R.Volobuyev torofindon toklif edilmis
diisturlardan  istifado  etmoklo miioyyon
parametrlor vo ona uygun yuma normasi
toyin edilir. Yuma prosesindoomslo golmis
duzlu sular suyigicilar va kollektor vasitasilo
sahodon konar edilir. Kollektor vo drenlorin
isinin keyfiyyotini yiiksok saxlamaq iiciin
daim istismar todbirlori goriilmoli, tomiz-
loma va barpa islori aparilmalidir.

1964-cii ildo istifadoyo Bas Sirvan
kollektoru Mil, Qarabag vo Sirvan diizlorini
ohato edorok artiq sularin konarlasdirilaraq,
Xozor donizino axidilmasini tomin edir.
2020-ci ildo Bas Sirvan kollektoru ila
diizonlik orazisinden 1 mird m® duzlu su
konaredilorok, = Xozordonizinosaxidilmigdir.
Aparilmis digar todbirlor naticasinda, 3 adad
nasos stansiyasi, 36 hidrotexniki qurgu tomir
edilib vo 557 km kollektorun lildon tomiz-
lonmasi islori goriiliib. Bag Sirvan Kollekto-
runun istismari idarasi 2022-ci ilds miifaviq
todbirlor icra etmisdir. Ilin yanvar-may
aylar1 orzindo kollektor-drenaj sobokosinin
174 km uzunluga malik hissosindo lillorin
tomizlonmasi hoyata kecirilmisdir. Eyni
zamanda idaro torofindon nasos stansiya-
larinda tomir islori yerino yetirilmisdir.
[11,12]

Noatica

Odobiyyat materiallarindan oldo edil-
mis molumatlar osasinda, Sirvan diiziiniin
torpag-iglim soraiti, bitki Ortiiyli, mdvcud
torpaq tiplori vo onlarin xiisusiyyotlori
haqqinda aragdirmalar aparilmigdir, orazi
liclin saciyyavi olan torpaqglarin sorlasma
problemi nozordon kegirilorok, sobablori
tohlil edilmis vo qarsisinin alinmasi yollar
gostorilmisdir. Eyni zamanda maqalado,
orazido movcud olan  kollektor-drenaj
sobokolori, onlarin texniki voziyyoti vo
aparilmig tomizlomo va tomir islori haqqinda
molumatlar toqdim edilmisdir.
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SiRVAN DUZU TORPAQLARININ
MELIORATIV VOZIiYYOTIi Vo
YAXSILASDIRILMASI TODBIiRLORI

K.©.Qafarbayli,S.V.Hasonova

Xiilasa:Respublikanin miinbit torpaq ehtiyatlarinin
boyiik hissosinin yerlosdiyi Kiir-Araz ovaligi Kiir vo
Araz caylar vasitesilo 5 bolgays ayrilir ki, bunlar:
Sirvan, Mugan, Mil, Qarabag, Salyan diizloridir.
Ovaligim on boyiik diizii olan Sirvan, torpaq ortiiyiiniin
miixtolifliyi vo miinbitliyi ilo mithim ekoloji-igtisadi
ohomiyysato malik olan bir zonadir. Orazinin kond
tosarriifatt ohomiyyoti nozors alinaraq, bu torpaqlarin
meliorativ voziyyotinin Syronilmosi vo tadbirlorin
goriilmosi miithiim ohomiyyot kosb edir. Kiir-Araz
ovaliginin iqlimi qis1 miilayim yay1 isti quru kegon
yarimsohra quru ¢6ldiir. Buradaki landsaftlarin
morfogenetik vo struktur-funksional xiisusiyyatlori
osason bir-birindon koskin forqlonon tropik vo
miilayim enliklorin hava kiitlalorinin  tesiri ils
formalagir.

Acar sozlar:torpaq,aran,miinbitlik,meliorasiya,¢ol
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MEJUOPATUBHOECOCTOSIHUEN
YJIYUYUIEHUE 3EMEJIb
CUPBAHCKOM PABHUHBI

K.A.T'adap6eiinu,C.B.I"'acanoBa

Pe3tome: Kypa-Apasckass paBHMHA, IZ€pacrlojoKeHa
OospIast 4acTh IUIOAOPOJHBIX 3€MEIBHBIX PECYPCOB
pecrryOimkm, paszgeneHa pekamu Kypa m Apa3 Ha 5
paiionoB: HlupBanckas, Myranckas, Munbckast, Kapa-
Oaxckas, CanpsHCKas pasHuHELupBan,camas
Ooyipllasi paBHMHA pPaBHUHBL, MPEACTAaBISIET COOOM
30Hy OOJIBIIOTO 3KOJOTHYECKOTO U IKOHOMUYECKOIO
3HaueHUs Onarozaps pasHOOOpasHI0 U ILUIOJOPOJMIO
MOYBEHHOTO  IIOKPOBa.  YUUTHIBas  CEIbCKOXO03-
SAWCTBEHHOEC 3HAa4eHHE palioHa, BaXXHO HU3Y4UTH
MEJIMOPATUBHOE COCTOSIHHE JTHUX 3€Melb M INPHHATH
mepel.  Kmumar  Kypa-Apasckoil ~ HU3MEHHOCTH
MOJIyIIyCTBIHHBIM, 3aCyLUIMBBIN, CMATKOM 3UMOH H
xKapkuMieroM. MopdoreneTndeckue W CTPYKTypHO-
(YHKIMOHANBHBIE  XapaKTEPUCTHKH  JIAaHTMAGTOB
311ech (POPMHUPYIOTCS TJIABHBIM 00pa3oM I0]] BIMSHUEM
BO3AYIIHBIX MacC TPOIMYECKUX U YMEPEHHBIX LIUPOT,
PE3KO OTJIMYAIOMIUXCS APYT OT ApYyTa.
KnwodeBbie  cioBa M0YBa,
IUI0JI0POIUE, METHOPALUS, CTEIh

HU3MCHHOCTD,



Torpagqsiinashq va Aqrokimya Jurnali, 2025, cild 2, Ne3

UOT 631.6
DAG OKINCILiK ZONASINDA
YERLOSON TORPAQ TIPLORINDO
TARLA NOMLIYININ MiQDARI VO
EROZIYA PROSESININ ONA TOSIRi
Bagmrova R. F.

AR ETN Torpagsiinaslq va Agrokimya
Institutu
Az 1073, Azarbaycan Baki .,
M. Arif kiigasi 5,
rena.baghirova55@gmail.com

THE INFLUENCE OF EROSION PROCESSES
ON FIELD SOIL MOISTUREMOUNTAIN
AGRICULTURAL ZONE
R.F.Bagirova
Ministry of Science and Education of the Republic of
Azerbaijan Institute of Soil Science and Agrochemistry.
Baku, M. Rahim st., 5

Abstract. Moisture is considered one of the main
factors for getting high and permanent product from
agricultural plants. Study of the water regime of soil,
definition of the moisture dynamics on seasons assume,
a great importance for the mountains and foothills.
Especially, study of water regime in the eroded soils
should be considered a decisive factor for the
agricultural crops planted there. This is explained by
the fact that the water-physical characters deteriorate
and provision of plants with humility becomes difficult
in the first sorts in the washed soils and this greatly
affects their productivity.

Key words: soil, plants, moisture, relief conditions,
erosion.

Giris

Torpagsiinasliq  elminin  inkisafinda
taninmis rus alimlorindon V.V.Dokugayev
(1886), V.R.Vilyams (1949-1951), P.A.Kos-
ticev (1955) vo bagqalar ilk dofs torpaqglarin
omolo golmasi vo inkisafinda rolu bdyiik
ohomiyyats malik olmusdur.

Torpaq yerin bitki biton qatidir.

Torpaq torkibino goro miirokkobdir.
Torpagin osas xiisusiyyat vo keyfiyyot olamoti
onun mohsuldarhigidir.

Torpagin hoyatinda boyiik rol oynayan,
onun mohsuldarligini, ehtiyacini 6doyon
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amillor su vo qidadan ibaratdir.

Torpagin  osas  xiisusiyyati  onun
miinbitliyi olub, bitkilor su qida maddslari vo
hava ilo tomin edir.

Torpaglar1 qorumaq vo onun miinbit-
liyini yiiksoltmok har bir votondasin, xiisusilo
kond tasarriifati is¢ilorinin vozifasidir.

Kond tosarriifat bitkilorindon yiiksok vo
sabit mohsul almaq tgln riitubot osas
amillordon biri hesab olunur.

Torpagin su rejiminin  dyronilmasi,
rlitubatin fosillor iizro dinamikasinin miioyyon
edilmosi dag vo dagotoyi zonalari tigiin boyiik
ohomiyyot kosb edir. Xiisusilo eroziyaya
ugramis torpaqglarda su rejiminin 0yronilmosi
orada okilon kond tesorriifati bitkilorinin
mohsuldarligr iiclin  holledici amil hesab
edilmolidir. Bu onunda izahli edilir ki,
yuyulmus torpaqlarda birinci ndvbads su-
fiziki xassolor pislesir vo bitkilorin kifayaot
godor riitubatlo tomin edilmasi ¢otinlosir ki,
bu da onlarin mohsuldarligina boyiik tosir
gostarir.

Tadqgiqat obyekti va isin metodikasi

Tadqgiqat 2022-ci ilde Boylik Qafqazin
conub sorq hissesindo Samaxi rayonu
orazisindo yerloson Molham kondindo dag-
qara torpaqglarinda fosillor iizro dinamikada
tarla nomliyi todqiq edilmisdir. Tipik dag-gara
torpaglarin1 todqiq edorkon eroziyaya ugra-
mamis vo orta doracods eroziyaya ugramis
dovrlorindo torpaq kosimlori qoyulmus vo
burada genetik qatlar iizro tarla nomliyi toadqiq
edilmisdir.

Tahlil vo miizakira
Eroziya prosesi dag-gara torpaglar zo-
nasinda genis yayilmis vo torpaqlarin miinbit
qatinin  dagilmasina gotirib  ¢ixarmugdir.
Aparilan todqiqatlar gostordi ki, dag-gara
torpaqlarin orta dorocade eroziyaya moruz
galmis ndviiniin profilindo tarla nomliyinin
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miqdar1  28,30-34,29%  toskil  etmisdir.
Eroziyaya ugramamis torpaqlarla miiqayisado
orta dorocado eroziyaya ugramig torpaglarda
namlik 2,76-2,87% azalmisdir.
Cadval 1
Bozqirlasmis dag-qohvayi torpaqlarda tarla

nomliyinin dinamikasi vo eroziya prosesinin ona
tasiri(%-19)

illor
2000 | 2001 2002
Aylar

doararacasi
Dorinlik,
sm-ly

20.04
25.09
23.04
26.06
22.09
18.04
23.06
24.09

Kasim
Ne-si
Eroziyaya ugrama
24.06

Bozqixlasnns dag-qahvayi torpaqlar:
1 | ugraman| 0-10 | 31,65 18,56] 27,66 33,50 19,02] 24,24] 30,43] 17,86| 18,45
§ 10-20( 33,46( 20,35] 29,65| 31,39 21,62| 18,63 28,96] 20,35 29,16
20-30( 36,35 21,46| 31,55| 34,22 23,28| 16,54| 31,48] 22,16| 23,35
orta | 0-10 |29,76(15,85| 24,44 31,17| 17,46| 14,24] 27,45 15,36 13,20
\::g‘:abt:: 10-20( 31,55(118,23 26,66( 32,58[ 19,11] 16,60 28,36] 18,76| 15,25
20-30( 33,35 22,18( 28,51 32,31 21,12| 15,95[ 30,15] 19,82 17,56

Cadval 2
Bozqirlasmis dag-qoahvayi torpaqlarda tarla
nomliyinin miqdar: (28.06.2000-ci il)

Kosim 1 Eroziyaya Dorinlik, sm-lo | Tarla nomliyi,
Ne-si Ugrama %-lo
doracosi
0-18 17,89
] 18-31 19,30
ugramamis 31-52 20,44
52-76 21,27
76-105 23,03
0-12 15,05
2 orta daracada 12-38 16,85
ugramis 38-72 18,68
L 72-85 20,81

Aparilan todqigatin naticosi gostordi ki,
eroziyaya ugramamis dag-qara torpaqlarin tist
qatinda tarla nomliyi payiz faslinde 20,16%
olmus, asag1 qatlarda nomlik bir qgodor
coxalmisdir.

Torpagin orta dorocodo eroziyaya ugra-
mis noviinlin iist qatinda tarla nomliyi payiz
foslindos 12,36% olmusdur.

Asag1 qatlarda riitubotin miqdart bir
godor artmigdir. Belo ki, 10-20 vo 20-30 sm
gatlarda, riitubot 15,45-16,86% arasinda
doyismisdir.

Dag-qara torpaqlarin eroziyaya ugrama-
mis noviindo tarla nomliyinin miqdar1 yaz
faslindo kaskin artmisdir. Nomliyin ¢oxalmast
osason alt qatda daha artiq 6ziinii gostorir. Bu
onunla izah edilir ki, yaz foslindo havanin
temperaturunun  artmasi1 torpagin  sothini

qurudur va orada riitubat ehtiyatinin bir qodor
azaldir. 13 sayli codvalin rogomlorindon
goriindiilyii  kimi, dag-qara  torpaqlarin
eroziyaya ugramamis noviniin 0-10 sm-lik
qatinda 41-44% olmusdur. Eroziya prosesi
nomliyin ehtiyatin1 xeyli azaldir.

Mioyyon edilmisdir ki, dag-gara
torpaglarin eroziyaya ugramamis noviindo do
yay foslindo riitubat ehtiyatt  boylik
olmamisdir. 13 sayli codvoldon goriiniir ki,
eroziyaya ugramamis dag-gara torpaglarda
tarla nomliyinin migdar1 0-10 sm gatda 23,17-
26,34% toskil edir. Orta yuyulmus ndvlorindo
iso bu gostoricilor daha asagr olub 21,58-
29,69% arasinda doyisir.

Payiz foslindo aparilan todqgiqatin
naticasi 13 sayli cadvoalds gosterilir. Miioyyan
edilmisdir ki, eroziya prosesino ugramamis
torpagin 30 sm-lik qatinda nomlik 24,2,
18,6% iist gqata nisboton asagi qatlarda daha
¢ox olmusdur. Umumiyyatls, bir qayda olaraq
eroziyaya ugramis torpaqlarda nomliyin
miqdar1 azalir.

Natico

Malum oldugu kimi, dag-gara torpaglar
vo  bozqirlasmis  dag-qohvoyi  torpaqlar
okingilik zonasinin asas ehtiyat fondunu togkil
edir vo kond tosorriifatt bitkilori altinda
intensiv istifado olunur, riitubatin azalmasi
mohsuldarligr manfi tohsir gostarir.

Aparillan  todqiqatlardan
naticalora golmok miimkiindiir.

1. Tarla nomliyi torpaglarin genetik
xUisusiyyatlorindon asilidir.

2. Tarla nomliyinin torpaqda miqdari
hidrotermik soraitdon asilidir.

3. Tarla nomliyinin torpaqda azalmasina
eroziya prosesi vo torpaglarin okin
altinda intensiv istifadesi sabob olur.

4. Torpaqlarin eroziyaya ugramis Vo
intensiv istifadosi onlarin deqrada-
siyasina sobab olur.

asagidaki
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“Azorbaycan

BJIMSIHUE DPO3MOHHBLIX MTPOLIECCOB HA
MOJIEBYIO BJIA’JKHOCTbDb ITIOYB
T'OPHO-3EMJIEJIEJIBYECKOM 30HBI
bazuposa P.D.

Munucmepcmeo Hayxu u [Ipoceewjenus
Asepbaiioxcanckou Pecnyoauxu Uncmumym
THousosedenus u Aepoxumuu. 2.baxy, yn.M.Pacuma, 5

Pe3tome. OgHuM M3 OCHOBHBIX (DaKTOPOB JUIsl TOITY-
YEeHUsI BBICOKOTO M CTAaOWMIIBHOTO YpOXKasi CeJbCKO-
XO3SMCTBEHHBIX KYyJBTYp, SBIsAETCA BIIQXKHOCTh
MOYBBL.

W3yuyeHue BOOHOIO peXKMMa, JUHAMUYHOCTD IIOJEBOI
BJIard 1O CE€30HaM rojia B TOPHOHM M MPEAropHOi 30HE,
CeroJiHsI 0COOCHHO aKTyasbHa.

48

HenocraTox moneBoit BJIalM HAa 3pOJHUPOBAHHBIX
MMOYBaX, WX W3yYEHHWE IS TIOIYYCHHUS XOPOIIETo
ypOoskasi HOCHT pelIaronuii hakrop.

OT0 OOBACHSIETCS TEM, YTO Ha CMBITBIX IOYBaxX B
MEPBYIO O4YEpelb YXYALIAITCA BOIHO-(QH3HMUCCKUC
CBOWCTBA, PACTCHHUS, HUCHBITHIBAIOT HEXBATKYy BIIATU
JUIS pOCTa U Pa3BUTHSI, YTO OTPHUIATEIBHO OTPaKACTCS
Ha YPOXKaWHOCTH C/X KYJBTYP.

Kniouesvie cnoea: mouBa, pacTeHus, Bllara, yCIOBHE
penseda, Spo3usl.

DAG OKINCILiK ZONASINDA
YERLOSON TORPAQ TiPLORINDO
TARLA NOMLIYININ MiQDARI VO

EROZIYA PROSESININ ONA TOSIRI
Bagmrova R. F.

Xiilasa. Torpaq omologalms prosesinde  onun
miinbitliyin  formalagmasinda, torpaqda  gedon
biokimyavi proseslorin intensivliyinds, eloco do

bitkilorin vo torpaqda olan canli alomin inkisafinda
rlitubot osas amillordon biri hesab edilir.

Molum oldugu kimi, biitiin bitkilorin, o climlodon kond
tosarriifati bitkilorinin normal inkisafi vo bar vermalori
iiciin nomlik osas amillorden biridir. Umumiyyatlo,
torpaqda nomlik mohsuldarligin holledici amili hesab
edilir. Suvarilan zonadan forqli olaraq, domyo
soraitinds, dag okingiliyinds tarla namliyinin mohsulun
formalagmasinda ¢ox boyik ohomiyyati vardir,
mohsuldarliq asas etibari ilo bu amildon asilidir.
V.R.Vilyams (1932) torpagin su rejimi tokca torpaq vo
bitki deyil, tmumiyystlo, biosferin varligin1 qlobal
amili hesab edilir. Dag zonasi torpaglarinin su
rejiminin yranilmosinin ohomiyysti ondadir ki, dag
zonast heyvandarligin bdyiik ehtiyat bazasi edilir. Bu
zona hom do giinii-giindon genislonon dag okin
ciliyinin foaliyyst dairesini ohato edir. Burada su
rejiminin  dyronilmosinin  shomiyyati ona  goro
boyiikdir ki, dagliq orazinin relyef soraiti olduqca
miirakkobdir. Tabii soraitlo yanasi antropogen amillorin
tosiri noticosindo yamac, torpaqlar1 eroziyaya moruz
galir, bu da onlarin su-fiziki xassolorini pislosdirir.
Eroziyaya ugramis torpaqlarda riitubst vo qida
catismamasi noticosindo madoni bitkilorin
mohsuldarlig1 xeyli asag1 diisiir.

Boyiik Qafqazin conub-gorq yamaci intensiv eroziya
prosesino moruz galmigdir. Ona goro do bitkilorin
vegetasiya dovriinde torpaq riitubstinin Syranilmasi
burada boyii zarurat kasb edir.
Acar sozlor: torpaq, bitki,
eroziya.

nomlik relyef soraiti,
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UOT 631.4
BOYUK QAFQAZIN SIMAL-SORQ
HiSSOSINDO BOZ-QOHVOYI
TORPAQLARIN QiDA MADDOLORININ
TODQIQi VO TOHLILI
(Quba-Xa¢maz rayonu timsalinda)
Y.K. Manafova, S.A.Rahimova, N.A.Nabiyeva,
LY. Mommadova
AR Elm va Tohsil Nazirliyi Torpagsiinasliq va
Agqrokimya Institutu, Bak 5., M.Rahim kii¢.5
manafovayegana60@gmail.com.

RESEARCH AND ANALYSIS OF
NUTRIENTS OF GRAY-BROWN SOILS
IN THE NORTHEASTERN PART OF
THE GREATER CAUCASUS
(on the example of Guba-Khachmaz
region)

Y.K.Manafova, S.A.Rahimova, N.A.Nabiyeva,
I.Y.Mammadova
Institute of Soil Science and Agrochemistry of
Ministry of Science and Education, Baku c,
M.Rahim st.5
manafovayegana60@gmail.com

Abstract. Studies conducted in the Guba-Khachmaz
region have determined the nutrient supply of the soils.
This region, located in the northeastern foothills of the
Greater Caucasus, is characterized by various soil types
and has diverse potential. During the research, samples
were taken from the main soil types and analyzed in
laboratory conditions to determine the amount of
nitrogen, phosphorus, potassium, humus, and pH in the
samples. Based on the results of the analyses, it was
determined that the nutrient supply of the soils varies
significantly. Compared to other soil types, gray-brown
soils were moderately supplies with nutrients. These
differences highlight the necessity of specific
fertilization strategies for each soil type. The research
results can be used in soil management and proper
fertilizer application for the sustainable development of
agriculture in the region. Thus, farmers and agricultural
workers should use nitrogen, phosphorus, potassium,
and other fertilizers according to the soil’s needs based
on the analyses results. The study of the distribution of
nutrients in the soils of natural cenoses and
agrocenoses in the Guba-Khachmaz region is relevant
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for developing appropriate measures to restore soil
fertility.

Keywords: Guba-Khachmaz, soil, nutrients, Greater
Caucases, fertilizer, agriculture.

Giris

Son 50 ildo respublikada qeyri-
normal tobii proseslorin getmasi nazari colb
edir. Bu proseslor osas etibart ilo
antropogen amillorin  tosirindon omolo
golir. Torpaga qayginin olmamasi, ondan
diizgiin vo somorali istifado edilmomasi
onun  minbitliyini  zoiflodir, torpag-
omolagalmo prosesinin normal istigamatini
doyisir. Insamin  tosorriifat  faaliyyeti
torpagda gedon prosesloro hortorofli tosir
edir. Antropogen tosirdon bas veron
doyisikliklor torpagin ekoloji funksiyasini
pozur vo bitki Ortiiyliniin normal inkisafina
mane olur [1,2].

Azorbaycanin bir ¢ox rayonlarinda
oldugu kimi, Boyliik Qafqazin simal-gorq
hissosindo do tobii amillor vo insanlarin
tosorriifat foaliyyoti tobii senozlar1 doyis-
dirmis, onlarin mahvinoe gatirib ¢ixarmisdir.
Mesolorin  qirilmasi, torpaqlarin  kond
tosarriifat: bitkilori altinda plansiz istifadosi
bu problemi daha da koskinlogdirmisdir.

Ohalinin siirotlo artmasi, mesalordon
diizgiin istifado edilmomasi, leysan yagis-
larinin tez-tez bas vermasi, torpaqlarin
miixtolif soboblordon okin dovriyyosindon
¢1xmasti, torpaqglarin miinbitliyinin
azalmasi, onlarin eroziyaya ugramasi va
kond tosorriifatt bitkilorinin becorilmasi
iicilin yararl torpaqlarin azalmas1 ehtimalini
daha da artirmisdir [6].

Eroziya prosesi torpaqda humusun to-
biotini doyisir vo keyfiyyost gostoricisini
pislogdirir [3,5].Torpaqda gedon proseslor
qida maddoslorinin miqdarmi  daha da
pislogdirir. Buna goro do, torpagin
torkibindo olan qida maddolorini tadqiq
etmok, ogor neqativ hallar agkar edilso
vaxtinda todbirlor sistemi isloyib
hazirlamaq lazimdir [4].
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Tadgigat obyekti vo metodikasi

Boyiik Qafgazin simal-sorq hissosindo
(Quba vo Xagmaz rayonlari timsalinda)
aqrosenozlarda torpaqlarin aqrokimyovi xas-
solorinin  Oyronilmosi  miinbitliyin  barpasi
ticlin torpaq - iglim soraitino uygun kompleks
aqromeliorativ todbirlor sisteminin hazirlan-
mas1 igin osas aktualligini toskil edir. Todqi-
qat obyekti Boyilik Qafqazin simal-sorq hisse-
sinin torpaqlaridir (Quba-Xa¢maz bdolgosi).
Todgiqatin ~ aparilmasinda  iimumi  qobul
edilmis metodlardan istifads edilmisdir. Labo-
ratoriya soraitinde kimyavi analizlorden iimu-
mi azot vo humus Tyurin isulu ilo, azotun
nitrat formas: Qrandval-Lyaju, ammonyak
formasi1 Konevo goro Nesler reaktivi ilo,
miitohorrik fosfor Magiqin tisulu ilo (qgolovi
torpaglarda), mibadilovi kalium alovlu
fotometrls, pH isa potensiometrik iisulla toyin
olunmusdur.

Eksperimental hissonin tohlili vo
miizakirasi

Laboratoriya soraitindo torpaglarin
aqrokimyovi xiisusiyyatlorini dyronmok {i¢iin
genetik qatlar lizro xam boz-qohvayi torpag-
lardan (0-3; 0-30; 30-48; 48-90; 90-137; 137-
80; >180 sm dorinliklords), modonilosmis
boz-qohvayi torpaglardan (0-27; 27-58; 58-
115; 115-13 sm dorinliklords) vo suvarilan
boz-qohvayi torpaglardan (0-20; 20-38; 38-
106; 106-132 sm dorinliklordo) dorinliklor
lizro  torpaq niimunolorini gotiiriilmiis vo
miivafiq metodlar iizrs analizlor olunmusdur.
Analizlorin noticolorino osason qida
maddolorinin kasimlords profil boyu paylan-

mas1 asagidaki codvaldo gostorilmisdir.

Cadval 1
Koasimlards profil boyu qida maddslorinin
paylanmasi
Umumi
kasimin dorinlik, |Humus,| azot, NH4 ons Kzo
Nosi sm % % |ma/kg| mag/kq [ma/kg] pH
0-3 3.20 | 0.182 [ 37.69 | 63.15 |126.52] 6.97
8 0-30 | 2.43 |0.140 | 31.04 | 63.15 [78.32] 7.65
xam | 30-48 | 2.06 [0.126 | 23.28 | 48.25 | 60.25| 7.95
boz-qahvayi 45700 | 1.14 | 0.070 | 18.43 | 5250 |48.20| 8.13
90-137 | 0.36 [ 0.028 | 12.07 | 32.97 |48.20] 8.13
137-180 | v | 1049 | 22.97 |60.25] 8.10
>180 " v | 743 | 1097 [40.25] 8.15
0-27 | 2.38 | 0.140] 25.22| 41.25, [ 78.32] 7.54
9 2758 | 2.22 | 0.126 | 15,52 | 50.00 |60.25| 7.77
madanilogmis|_58-115 | 1.03 | 0.056 | 4.31 | 22.22 [36.15] 831
boz-qohvayi | 115-136 [ 056 | | 3.45 [ 19.99 [36.15] 8.29
0-20 | 320 |0.182] 19.4 | 29.99 [48.20] 7.84
1 20-38 | 1.75 [0.112] 862 | 24.10 |24.10] 7.84
suvarlan | 38106 | 1.55 | 0.098 [ 4.31 | 14.44 |36.15] 8.24
boz-gohvoyi | 106-132 | 0.83 | 0.042 | 4.34 | 10.77 | 36.15] 8.48
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106-132 fr=;88====0

20-38 e 0
115-136 |==0;56==0
27-58 122 0

>180
90-137 |-0:36-0
30-48 : 0
0-3 - 3, ()

= Humus, % = imumi azot, %

BNH4 mg/kq BP205 mqg/kq K20 mg/kq ®=pH

Cadvoldon goriindiiyii kimi xam boz-
gohvayi torpaq nilimunolorindo humusun
miqdar iist qatda 3,20 % toskil etmis, asagi
qatlarda getdikco azalaraq 0,36 %-o diigmiis-
diir. Umumi azotun miqdari iist gatlarda
0,182 %, asag1 qatlarda iso azalaraq 0,028 %
toskil etmisdir. Ammonyak azotu, miitoharrik
fosfor, miibadilovi kalium vo pH —1n soviyyasi
do codvolo wuygun olaraq asagi qatlara
getdikco azalmigdir.

Madonilogsmis boz-gohvayi torpaqlarda
humusun miqdar1 0-27 sm dorinlikds 2,38 %
gostorisdir. Asagir qatlara dogru getdikco
azalaraqg 115-136 sm dorinlikdo 0,56 %
olmusdur. pH-1n gostericisi list qatda 7,54 %
olmusdur. Darinlik artdigca pH-in soviyyasi
artarag 8,29 %-o (golovilik) catmigdir. Am-
monyak azotu, miitoharrik fosfor, miibadilovi
kaliumun miqdar iso iist gatlarda cox, asagi
qatlara dogru getdikco iso azalmigdir.

Suvarilan  boz-gohvayi  torpaqglarda
humusun miqdart diger torpaq tiplaring
nisboton daha yiiksok olmus vo iist qatda 3,20
% toskil etmisdir. Asagi qatlarda azalma
miisahide  olunmusdur. Umumi  azotun
miqdart list qatlarda ¢ox, asag1 qatlara dogru
is9 zoiflomigdir. Azotun ammonyak formasi
19,4 mg/kg-dan baslayaraq asagi qatlarda
4,34 mqg/kg-a qodor azalmisdir. Bu torpaq
tipindo miitohorrik fosfor vo miibadilovi
kallumun  miqdar1 digor torpaq tiplorino
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nisboton daha asagidir. pH-1n soviyyasi iso list
qatda az, asag1 qatda iso ¢cox olmusdur.

Natica

Aparilan todqiqatlar gostormisdir ki,
profil boyu {iizro torpagda qida maddslorinin
paylanmasi dorinlikdon asili olaraq
doyismisdir. Belo ki, iist gatlarda yiiksok olan
humus, azot vo digor qida maddolori asagi
qatlara getdikco azalmisdir. Umumiyyatla, bu
naticalor kond tesorriifatinda torpaq miinbit-
liyinin artirilmasi tigiin miivafiq giibrolomo vo
suvarma strategiyalarinin totbiq edilmosinin
vacibliyini vurgulayir. Todqiqatin naticolori
regionda kond tosaorriifatinin davamli inkisafi
ticlin torpaqlarin idars edilmasi vo giibralarin
diizgiin totbiq edilmosi zamani istifado edilo
bilor. Belo ki, fermerlor vo kond tosarriifati
iscilori analizin noticolorine osason torpagin
ehtiyaclarina uygun olaraq azot, fosfor, ka-
lium vo digor giibralordan istifado etmalidir.
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BOYUK QAFQAZIN SIMAL-SORQ
HiSSOSINDO BOZ-QOHVIYi
TORPAQLARIN QiDA MADDOLOARININ
TODQIQIi VO TOHLILI
(Quba-Xa¢maz rayonu timsalinda)

Y. K.Manafova, S.A.Rohimova, N.A.Nabiyeva,
LY. Mommadova

Xiilasa: Quba-Xa¢maz bolgasindo aparilan todgiqgatlar
noaticosinda torpaqglarin qida maddoslori ilo tominati
miloyyon edilmisdir. Boylk Qafqazin simal-gorq
otoklorinds yerlogon bu rayon miixtslif torpaq névlari
ilo saciyyslonir vo miixtalif potensiala malikdir.
Tadgigat zamani niimunslordo azot, fosfor, kalium,
humusun miqgdarini, pH-n1 miisyysn etmak {igiin asas
torpaq novlorindon niimunolor  gotliriilmiis  vo
laboratoriya soraitindo analiz edilmisdir. Tohlillorin
naticaloring asason miioyyon edilmisdir ki, torpaqlarin
gida maddalori ilo tominati xeyli dayisir. Boz-qohvayi
torpaqlar digor torpaq ndvlori ilo miiqayisodo qida
maddalori ilo orta doracads tomin edilmisdir. Bu forqlor
har bir torpaq novil liglin xiisusi giibralomo strategiya-
larinin  zoruriliyini vurgulayir. Todqiqatin naticalori
regionda kond tosorriifatinin davamli inkisafi {igiin
torpagin idaros olunmasinda va diizgiin giibra totbigindo
istifado oluna bilor. Belo ki, fermerlor vo kond
tosorriifat1 isgilori analizlorin naticolorino osason
torpagin tolobatina uygun olaraq azot, fosfor, kalium vo
digor giibrolordon istifado etmoalidirlor. Quba-Xagmaz
bolgasindo tobii senozlarin vo aqrosenozlarmn torpaq-
larinda qida maddslorinin yayilmasmin 6yronilmasi
torpagmm  miinbitliyinin  barpast  {igiin  miivafiq
tadbirlarin islonib hazirlanmasi {i¢iin aktualdir.

Acar sozlor: Quba-Xa¢maz, torpaq, qida maddolori,
Boyiik Qafqaz, giibra, kond tosorriifati.

HNCCIIEJOBAHUE U AHAJIU3
MNMUTATEJBHBIX BEHIECTB
CEPO-KOPMYHEBBIX ITOYB

CEBEPO-BOCTOYHOM YACTH

BOJIBIIIOI'O KABKA3A
(na npumepe I'y0a-Xauma3ckoro peruona)
F[K.Manaqboea, C.A.Paxumosa, H A.Habuesa,
U FO.Mameoosa

Pesrome: B pesynbraTe uccienoBaHui, NPOBENEHHBIX
B peruone ['y6a-Xauma3s, onpeseneHa 00ecIie4eHHOCTh
IIOYBBI ITUTATCJIBbHBIMU BCIICCTBAMM. PacnonoxxeHHBIN
B CEBEPO-BOCTOUHBIX Npearopbax bonbimoro Kaskaza,
OTOT PETHUOH XapPaKTEPU3YETCA pa3HbBIMU THUIIAMU I10YB
U UMeeT pa3Hblil moTeHuuan. B xoxae uccinegoBaHUit
ObUTM  B3ATHI TPOOBI OCHOBHBIX THIIOB THOYB H
MIPOAHAM3UPOBAHbl B JIA0OPATOPHBIX YCIOBHUSIX C
LIeNbI0  ONpEAEIEeHUs KOJIMYecTBa asora, Qocdopa,
Kanus, rymyca u PH B mpobax. Ilo pesynbraram
aHaIM3a YCTaHOBJEHO, YTO OOECIEUYEHHOCTh ITOYBBI
MTUTATEeJIbHBIMU BEIIECTBAMH CYIIECTBEHHO BapbUPYeET.
Cepo-0Oypsie TTOYBBI YMEPEHHO obecrieTeHbl
MTUTATEIBHBIMHU BELIECTBAMH 110 CPABHEHHUIO C JPYTHMHU
THMAMH  TOYB. OTH  pasiuuus  IOXYEPKHBAIOT
HEOOXOANMOCTh MPUMEHEHHSI KOHKPETHBIX CTPATETHH
BHECEHH yJOOPEHUIT IS KaXKI0TO THUIIA MOYBHI.
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Pe3ynbraThl HCcnieI0BaHUH MOTYT OBITH HCIIOJIb30BaHBI
IpU  PalMOHAIBHOM  HUCIOJIB30BaHHM  IOYB U
NPaBWJILHOM BHECEHWH YAOOpEeHHH MJIsi YyCTOHYMBOTO
pasBUTHsSL CEIBbCKOTO XO3iHCcTBAa peruona. Urak,
(epMepsl U pabOTHUKH CEIBCKOTO XO3SHCTBA JOJIKHBI
UCIIONIb30BaTh a30THBIE, (ochopHbIe, KalWHHBIE H
nIpyrue ynoOpeHus B COOTBETCTBHH C MOTPEOHOCTAMHU
MOYBBI, MCXOIS W3 PE3yJIbTATOB aHanm3a. M3ydeHune
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pacmpeleneHus NHUTaTeIbHBIX BEIIECTB B IOYBaX
MPUPOJHBIX ~ CCHOCOB W arpoceHo3oB  ['yba-
Xa4uMa3CcKOro perruoHa aKTyalbHO Ui pa3padoTKU
COOTBETCTBYIOIIUX MEPONPUATUI MO BOCCTAHOBJICHUIO
IJI0JJOPOIUS TIOUB.

KaroueBbie ciaoBa: ['y0a-Xauma3, mouBa, muUTa-
TeNbHBIC BemmecTBa, boxpmoi KaBkas, ymoOpenwms,
CEIIbCKOE XO03SICTBO.
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BIOGEOCHEMICAL STUDY OF
HEAVY METALS IN PSEUDOPODZOL
YELLOW-GLEY SOILS OF LANKARAN
REGION
A.B. Akhundova, Sh.J.Salimova,
T.1. Yelmarli

Abstract. The amount of microelements, including
heavy metals (Mn, Mo, Zn, J, Cd, Pb), was determined
in samples taken from plants (iron tree, oak, black
locust, tea plant, feijoa) and the soils they belong to
(yellow-gley pseudopodzols), and the migration in the
soil-plant system was studied. The biological
absorption coefficient (BAC), which characterizes the
ability of plants to absorb and accumulate elements,
was calculated. The calculated biological absorption
coefficient corresponds to the amount of these
elements in the plants, meaning that the biological
absorption coefficient of any microelement varies
depending on its amount in the soil of the same plant.
Keywords: heavy metals; microelements; soil; plant;
accumulation; migration.

Giris

Son 20-30 ildo demok olar ki, biitiin
diinyada torpagin deqredasiyasi “planetds
gedon todrici bohran” prosesi kimi qobul
olunur vo bu proses torpaq miinbitliyini
azaldir, mikroelement hesab olunan agir
metallarin  torpagda konsentrasiyasinin  vo
uygun olaraq onlarin bioloji dovranda mig-
darinin artmasina gotirib ¢ixarir.

Mikroelementlor, o ciimlodon agir
metallar canli orqanizmds ¢ox ciizi migdarda
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olub, onlarin inkisafinda miihiim rol oynayan,
catismadiqda hayat foaliyyati ¢atinlosdiran vo
ya geyri-mimkiin edon elementlordir. Agir
metallar bir torofdon canli organizmin inkisa-
finda bioloji roluna goéra ¢ox zorurirdir, digor
torofdon iso qida zoncirindo onlarin artiq
miqdart orqanizmlar tiglin tohliike yaradir [1,
11].

Qeyd etmok lazimdir ki, insan orqa-
nizmino agir metallar an ¢ox (70-80%) bitki
qidasi ilo daxil olur. Bu baximdan torpaq vo
bitkilordo agir metallarin miqdarinin tonzim-

lonmoasi  miirokkob proses olsa da hall
edilmasi vacib mosololordondir.
Agir metallarin  boyilik  oksoriyyati

(togribon 90%) torpaqda toplanir vo bios-
ferdoki miqrasiyalar1 da osason torpaqda
baglayir. Torpaq, hava axmi ilo digor land-
saft komplekslori arasinda siizgoc vo ya
yarimkecirici membran rolunu oynadigina
goro, ona daxil olan agir metallar1 aktiv trans-
formasiya eds bilir, onlarin miqrasiya qabiliy-
yotini artirtb vo ya azalda bilir. Noticods
mikroelementlorin yiiksok konsentrasiyalari
torpagin cirklonmosino sabob olur ki, bu da
ekosistemo zororli tosir gostorir. Onlarin
monfi tosiri birbasa vo ya dolay1 yolla ola
bilor. Fermentlorin istiraki ilo gedon reak-
siyalarin tormozlanmasi, foaliyystinin zoaifls-
masi agir metallarin birbaga monfi tosirine
niimuna olaraq gostorilo bilor. Dolayr monfi
tosir iso agir metallarin torpaqda qida
maddolorini  bitkilor torofindon asanligla
manimsanilmayon formaya ¢evirmosidir [6].
Mikroelementlorin ~ bitki  torofindon
monimsonilmasi  bitkinin  bioloji  xiisusiy-
yotlori ilo yanasi, elementlorin torpaqdaki
miqdart vo torpaqlarin xassolori ilo do
olagodardir. Mikroelementlorin, o ciimlodon,
agir metallarin  bitkilor torafindon bioloji
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udulma intensivliyi torpaqla bitki arasinda
miioyyon olageni xarakterizo edir ki, bu da
bioloji udma amsal1 (BUO) ilo ifado olunur.
BUO-n1 elementin bitki orqanizmindaki
miqdarinin onun torpaqdaki miqdarina olan
nisbati miioyyan edir. BUO yekun gostaricidir
vo mikroelementlori bitkiys daxil olmasina va
toplanmasina, bitkilori iso miixtalif element-
loro olan tolobatina vo onlar1 toplama
qabiliyyatino goére xarakterizo edir. Torpag-
bitki sistemindo mikroelementlorin miibadi-
losi, iki oks prosesin: elementin bitki torofin-
don monimsonilmosi vo bitki qgaliglarinin
minerallagmasi ilo yenidon torpaga qayitmasi
proseslorinin naticosidir [3].

Azorbaycan torpaqlarinda mikroele-
mentlorin yayilmasit vo miqdariin dyranil-
moasi kegon asrin 50-Ci illorindo kond tasor-
rifat bitkilorinin bu elementlora olan
tolobatinin miioyyon edilmasi zoruriyyatindon
irali golmisdir.

Material vo metod

Bu moqalado riitubstli subtropik Lon-
koran rayonu soraitindo ARKN Meyvacilik vao
Cayciliq Institutunun  Cayciliq  tocriiba
stansiyasinin orazisindo yayilmis sari-gleyli
psevdopodzol torpaqglarda vo onlara moxsus
bitkilordo mangan (Mn), molibden (Mo), sink
(Zn), yod (J), qurgusun (Pb), kadmium (Cd)
miqdarinin ~ dyronilmoesine  biogeokimyavi
noqteyi-nazardon baxilmis, onlarin imumi vo
miitohorlik formalar1 atom absorbsion metodu
il tayin edilmisdir.

Mikroelementlorin torpaqdaki akkumul-
yasiyast vo qida zonciri boyunca horokoti do
mioyyon edilmisdir ki, bu da onlarin bioloji
dovrandaki rolunu bir daha aydin gostorir [9,
11].

Qeyd etmok lazimdir ki, mikroelement-
lorin torpaqlarda yayilmasi torpaqomslo-
gotiron  slixurlarin  miixtalifliyindon  asihi
olaraq forglidir. Cokiintii siixurlar, okean
sulari, canli orqanizmlor vo torpaq Ortlyi
mikroelementlor {i¢lin ikinci deracali rezer-
vuar hesab edilir. Birinci doracali iso yer qa-
biginin iist mantiyasi, bazalt vo qranitloridir
[8].

Tadqiq olunan mikroelementlar haqqin-
da gisa molumat:

Mangan (Mn). Manganin bitkinin
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hoyatindaki rolu ilk dofs fransiz biokimyag1
Q.Bertran torofindon 1887-ci ildo kosf
edilmisdir. Mangan torpaqlarda digor mikro-
elementlora nisboton daha ¢ox yayilmigdir.
Boyiik geokimyagt rus alimi  A.P.Vinog-
radova goOro onun torpaqlarda klarki (har
hans1 bir kimyovi elementin torpaqda orta
miqdar1) 8,5-102 %-dir [2]. Torpagda man-
ganin osason 2 vo 4 valentli birlogsmoalorino
rast golinir. 2 valentli miitohorrik, 4 valentli
1so manganin hall olmayan formasidir, asason
torpagin lil hissaciklorindo toplanir, turs
torpaglarda manqganin miqdar yiiksokdir.
Bitkido manganin miqdar1  15-400mg/kq
(havada quru maddos hesabi ilo) togkil edir vo
bu miqgdar onun miitohorrik formasinin
torpaqdaki miqdarindan vo bitkinin bioloji
xiisusiyyatlorindon asili olaraq doyisir. Bozi
ferment vo vitaminlorin torkibine daxil olan
mangan fotosintez vo tonofflis proseslorinin
stiratlonmasing miisbat tosir gdstarir.

Molibden (Mo). D.i.Mendeleyevin
dovrii sisteminin V dovr, 6-c1 qrupun olavo
yarimqrup elementi olub, sira ndomrosi 42,
atom ¢okisi 95,94-diir. A.P.Vinoqradova gors
molibdenin torpaqlarda orta miqdar1 1,5-2,6
mqg/kq arasinda doyisir [2]. Molibdenin
torpaglarda miqdar1 asason torpagin mexaniki
torkibindon vo humusun miqdarindan asilidir.
O, tobiotdo genis miqyasda yayilmisdir.
Bitkilordo molibden c¢atigmadiqda bitkilorin
inkisafi  zoeifloyir vo noticods  bitkinin
mohsuldarlig1 asag: diistir.

Sink (Zn). D.I Mendeleyevin dovrii
sistemindo II qrupa daxil olub, atom c¢okisi
65,39, bir vo iki valentli elementdir. Vinoq-
radova goro torpaqlarda sinkin orta miqdari
5-107 %-dir [2]. Sink osas biofil elementlor-
dondir. Sinkin ¢atismazligi vo ya artiqghg
zamani  vitaminlorin  (askorbin  tursusu,
vitamin B1) vo boy maddslorinin-auksinlarin
biosintezi pozulur. Bitkinin sinks olan tslabat1
orazinin iqlim soraitindon asilidir. O, bitkinin
istiys vo soyuga davamliligini artirir.

Yod (J) — Torpagemoalogatiran siixur-
larda yodun miqgdar1 0,5-2,5 mag/kq —dir.
A.P. Vinoqradova gors onun torpaqlarda orta
miqdar1 5x10* %-dir [2]. Yod torpaglarda
asasan atmosferdon, atmosfers iso okeanlar-
dan daxil olur. Canli organizmds oynadigi
rola gora yod elementi xiisusi diqqgst calb
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etmis, kegon osrin ovvollorindon qalxana-
bonzor vozido kristal formada 62,5 % yod
oldugu molum olmusdur. Bu kimyovi madds
tiroksin adlandirilmisdir.

Qeyd etmok lazimdir ki, yer tizorindoki
bitkilor 6zlorino lazim olan yodu baglica
olaraq torpaqdan, gqismon do havadan,
heyvanlar iso qida mohsullarindan, ¢ox az
miqdarda iso havadan alirlar. Eloco do
insanlar yodu osason qida vasitasilo, gismon
do su vo hava vasitosilo qobul edir [5, 7].
Insan orqanizminin normal inkisafi {i¢iin giin
orzindo 100-2000 gamma yod tolab olunur.
Bozi rayonlarda igmali su vo qida maddslori
ilo organizms 5-15 gamma yod daxil olur ki,
bu da agir xostoliklorin yaranmasina sobab
olur. Biitin bu qeyd olunanlar yod
mikroelementlorinin rolunun miithiim olmasini
bir daha siibut edir.

Kadmium (Cd) - Diinyada istehsali
cox da yiiksok olmasa (toxminon 20 min ton)
biosferin oan tohliikali ¢irklondirici metallar
sirasindadir. Bu kadmiumun insan orqa-
nizminds toplanma omsalinin yiiksok olmasi
ilo olagadardir. Kadmium ilo zohorlonmo ilk
dofo Yaponiyada - itay-itay xostoliyi kimi
qeyd olunmusdur. Osason, yayilmasi lokal
sokildadir. O, otraf miihito metallurgiya isteh-
salimin tullantilart ilo, qalvanik istehsalinin
cirkab sular1 ilo, kadmium torkibli stabiliza-
torlar, pigmentlor, boyalar istifado olunan
istehsal saholorindon vo fosfat giibrolorindon
istifado edilmasi naticoesindo daxil olur.
Antropogen tosir naticasindo torpaga daxil
olan kadmiumun 54-58%-i fosforlu giibralar,
39-41%-i atmosfer, 2-5%-i iso kond tosor-
rifat1 foaliyyati toskil edir. Fosforlu giibra
istehsalinda istifado olunan xam fosfat
gayalarindaki kadmiumun 70-80%-1 giibro
istehsali zamani1 sorf olunan mohsullara kegir.
Bu mohsullarin istifadesi zaman1 kadmium
birbasa fosfor torkibli giibralarls torpaga daxil
olur. Bundan basqa, kadmium iri sohorlorin
havasinda, tokorlorin siirtiilmosi, bazi plastik
momulatlarin, boyalarin vo yapisdirict mate-
riallarin eroziyasi noaticosindo mévcudur.

Kadmium (Cd) elementinin bitkilorin
inkisafina tosiri osason monfi olur. Torpaqda
yiiksok miqdarda kadmiumun olmas1 bitki-
lards toxum inkisafini zaiflo

dir, fotosintez prosesini pozur, kok
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inkisafim zoiflodir vo hiiceyro strukturuna
zarar verir. Noaticadoa bitkilor inkisafdan qalir,
mohsuldarliq azalir vo hotta bitkilorin
mohvino sabab ola bilor. Kadmiumun
torpaqda yiiksok miqdarda olmasit otraf
miihitds bioloji miixtolifliys zoror vurur [4].

Qurgusun (Pb) - torpagda toksik
element kimi bitkilorin inkisafina miixtolif
monfi tosirlor gostora bilor. Qurgusunun
bitkilor torofindon monimsonilmasi onlarda
gedon fizioloji vo biokimyovi proseslori po-
zur, fotosintez faaliyyetini zosifladir, naticodo
bitkilorin boylims siirsti yavasiyir. Qurgusun
homginin kok inkisafina monfi tosir edorok,
bitkilorin torpaqdan su vo qida maddslorini
udma qabiliyyetini azaldir. Qeyd olundugu
Kimi bu bitkilorin nisboton zoif inkisaf
etmoasino vo mohsuldarliin azalmasina gatirib
cixarir. Qurgusunun torpaqda yiliksok miqdari
toxumlarin ciicorma qabiliyyastini do zosifladir,
bu da yeni nasil bitkilorin inkisafim
mohdudlasdirir.

Sari-qleyli podzol torpaglar Lankoran
rayonunda doniz sahili ovaligda ¢ay vo
yarganlarin gotirmo konuslarinda seyrok meso
vo kolluglar altinda yayilmisdir. Bu torpag-
larin  formalasmasinda riitubatli subtropik
iglim vo yagmtili movsiimiin boyiik rolu
vardir. Soth sular1 hesabina da riitubat bollugu
burada miisahide olunur ki, bu da gleylosmo
vo psevdopodzollasma prosesinin inkisaf
etmasing sarait yaradir. Sar1 qleyli torpaqglarin
granulometrik torkibi eynicinsli deyildir.
Yuxar1 qatlarda fiziki gilin miqdar1 60-70 %
toskil edir. Torpaq profilinin asag1 qatlarinda
fiziki gil todricon azalir 28-40 %-o diisiir .
Humusun miqdar1 torpaga daxil olan {izvi
maddolorin azalmasi vo onlarin minerallagsma
dorocosinin  giliclonmasi naticosindo 5%-don
3%-o diistir [10].

Bu rayonun iqlimi riitubatli subtropik
olmaqla Piqrovski torofindon (1926-c1 ildo)
Araliq denizi iqlim tipino aid edilmisdir ki,
onun da qis1 miillayim riitubatli, yay1 quraq,
payizit uzun middatli isti olmasi ilo
xarakterizo edilir. ©n isti ay1 — iyul (24,5°C) ,
on soyuq ay1 yanvardir (3,9°C).

Mbolumdur ki, bitkilorin inkisafinda
yagintilar miithim rol oynayir. Orta illik
yagintilarin miqdar1 bu orazido 700-900 mm
olub, conuba getdikco 1300-1400 mm-o ¢atir.
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Xiisusi iglim soraiti ilo olagodar olaraq
Lonkoranin 6ziinomoxsus zongin bitki Ortiiyii
vardir. Lonkoranin dagliq sahosi biitlinliikdo
meso ilo Ortiiliidiir. Dagotoyi saholordo asagi
dagliq sahonin mesolori yayilmisdir ki, bu da
osason domiragaci, palid, qaragac vo s.
agaclardan ibaratdir.

Tahlil va miizakira

Yuxarida qeyd edildiyi kimi, sari-gleyli
psevdopodzol torpaqlardan vo onlara moxsus
agac bitkilorinden qaragac, domiragaci, pald
agaclarindan basqa, kond tosarriifati bitkilo-
rindon feyxoa, ¢ay bitkisindon do niimunalor
(yarpaq vo budaq) gotirilmiis vo bu
niimunolordos mangan, molibden, yod, sink,
qurgusun, kadmium kimi agir metallar toyin
olunmusdur.

Qeyd etmok lazimdir ki, kimyovi
elementlorin miqrasiyasi landstaftin miixtolif
hissolorini  baglayir. Landsaft, geokimya
ndqteyi-nozarindon yer qabiginin har hansi bir
hissosidir vo giinos enerjisi hesabina burada
atmosfer, litosfer vo hidrosferdoki kimyavi
elementlorin miqrasiyast bas verir.
Elementlorin miqrasiyasinin dyranilmasi no-
ticasindo, atmosfer vo bitki alomi, bitki, tor-
paq va su arasindaki slago miioyyan edilir [3].

Bioloji udma omsali (BUO) itimumi
gostarici  olub, mikroelementlori torpaqdan
bitki  torofindon  monimsanilib,  orada
toplanmagq qgabiliyyating, bitkilori iso ayri-ayri
mikroelementlors ehtiyacina vo konsentrasiya
aktivliyino gora xarakterizo edir.

Yuxarda qeyd edildiyi kimi, todqiq
olunan bitkilordo agir metallarn BUO -
omsallari sari-qleyli psevdopodzol torpaglarda
vo onlara aid bitki niimunalorinds mikroele-
mentlorin toyin olunmus naticalorino asason
miioyyan edilmisdir.

Cadvaldon goriindiiyii kimi, mikroele-
mentlorin bioloji udma omsali (BUO), bit-
kilordo onlarin miqdart ilo uygunluq toskil
edir. Belo ki, ogor palidin yarpaglarinda man-
qanin miqdar1 145 mq/kq ( havada quru
maddo hesab1 ilo) BUO 0,23 toskil edirso,
domir agacinin yarpaqlarinda bu gostericilor
uygun olaraq 178 mg/kq; 0,29-dur.

Bitkilorin yarpaqlarinda mikroelement-
lorin miqdari, budaqglarinda olan miqgdarindan
coxdur vo bu codvoldon do aydin goriiniir.
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Homginin, har hansi bir bitkids todqiq olunan
elementin bioloji udma omsalinin (BUO) istor
yarpaq, istorso do budaqglarinda ¢ox olmasi,
onun torpaqda miqdarinin az olmasi ilo ola-
godardir. Bu iso bitkinin mineral gidalan-
masinda onun se¢ma qabiliyyeti ilo izah
olunur. Yoni, hor hansi bir mikroelementin
eyni bitkide miqdar1 torpaqdaki miqdarindan
asil1 olaraq doyisir.

Tacriibo qoyulmus sari-gleyli psevdo-
podzol torpaqlara moxsus bu bitkilordo totbiq
olunan mikroelementlorin bioloji udma omsali
(BUO) cadvaldon goriindilyli kimi, osasen
vahiddon yiliksok olub manganda 0,18 ilo
0,59, molibdends 0,94— 4,3, sinkdo 1,12 —
2,32, yodda iso 0,76 — 1,82, qurgusunda 1,16
— 1,68, kadmiumda 0,39 — 0,84 arasinda
dayisir.

Sani-qleyli psevdopodzol torpaglarda vo
onlara moxsus bitkilords mikroelementlorin
bioloji udma smsallan (BU9)

Bitki Mangan | Molibden Yod (J) Sink (Zn) | Qurgusun | Kadmium

novii | (Mn) (Mo) (Pb) (cd)
Bitki Bitki Bitki Bitki Bitki Bitki
o PV formag BU° [torpag U [ormag BU° [torpag PU° fiopag U0
Paid | 145 [023] 27 |L22] 240 80 |L78| 131 [141] 020 (063
(varpad) 103
622 220 232 82 93 032
Pahd | 132 [021] 25 |L14] 195 [084| 742 |154| 128 [138] 08 [056
(budag) "2 220 232 482 93 032

Domir | 178 [029] 44 |20 | 270 |1,16| 924 |191| 144 |155| 027 |084
agaci
(varpad) ["622 2,20 232 182 93 032

Domir | 113 |018| 37 |17 | 210 (091| 865 |179| 140 |151 | 021 |0,66
aaci

(budeq) 622 220 232 82 93 032
Feyxoa | 208 |033 | 52 |24 | 360 |155 | 1122 [232| 12,9 |1.39 | 013 |04L
(varpag) [ 622 2.20 232 482 93 032

Feyxoa | 188 |030| 41 [19 | 214 |092| 96,0 |199 126 (136|012 [039
(budaq)

622 220 232 48,2 93 032
Cay 195 (031 95 |43 | 422 |182| 760 |157| 135 [145| 019 |059
(varpac)

622 2,20 232 482 93 032

Cay |162 [026( 86 |39 [312 [134] 702 [145] 121 [13 | 017 [053
(budac)

622 2,20 232 482 93 032

Qaragac | 226 |059 | 242 |11 | 213 [092 59,0 156 [168] 019 [059
(varpag) 122
383 220 232 482 93 032

Qaragac | 159 (042 [ 206 (094 | 1,76 (0,76 | 540 108 [1,16 | 0,17 |053
(budaq) 112
383 220 232 482 93 032

Hesablanmis bioloji udma omsallar,
mikroelementlorin bitkilordo gedon biokim-
yovi proseslordo aktivliyini aydin gostorir.

Sari-gleyli  psevdopadzol torpaglara
moxsus bitkilorin yarpaglarinda todqiq olunan
mikroelementlorin miqdari, budaqglarinda olan
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miqdardan ¢oxdur vo har hans1 bitkinin BUO-
nin istor yarpaq, istorso do budaqlarinda ¢ox
olmasi, homin mikroelementin torpaqda olan
miqdarinin az olmasi ilo slagadardir.

Todqiq olunan agir metallar1 bioloji
aktivliyine gore asagidaki azalan ardicilligla
diizmak olar:

BUOme> BUOz> BUO;> BUOppy> BUOcg> BUOMn

Qeyd etmok lazimdir ki, bioloji udma
omsalinin vahiddon asagi olmasi, mikroele-
mentlorin  torpagqdaki miqdariin  bitkinin
ehtiyacin1  6dodiyini  gostorir.  Vahiddon
yiiksok olmas1 iso, bitkinin mikroelementi
0ziindo toplamaq qgabiliyyatini gostorir ki, bu
da onun se¢gmao gabiliyyati ilo izah olunur.

Naticod

Sari-qleyli psevdopadzol torpaglarda
todqiq olunan mikroelementlorin  miqdar1
Klark komiyyeotindon asagidir vo bu
torpaqlara moxsus bitkilorin yarpaqlarinda
todqiq olunan mikroelementlorin miqdari,
budaglarinda olan miqdardan ytiksokdir.

Mikroelementlorin hesablanmig bioloji
udma omsali (BUO bitkilords onlarin miqdar1
ilo uygunluq toskil edir, yoni, hor hans1 bir
mikroelementin bioloji udma omsali, eyni
bitkida torpaqdaki miqdarindan asili olaraq
dayisir.

Bitkinin BUO-nin istor yarpaq, istorso
do budaglarinda ¢ox olmasi, homin
mikroelementin torpaqda olan miqdarinin az
olmasi ilo slagadardir.
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LONKORAN RAYONUNDA SARI-QLEYLI
PSEVDOPODZOL TORPAQLARDA AGIR
METALLARIN BiIOGEOKIMYO9Vi TODQIQi

O.B.Axundova, S.C.Sslimova, T.I. Yelmarh

Xiilasa. Mikroelementlorin, o climlodon agir metallarin
(Mn, Mo, Zn, J, Cd, Pb) miqdari, bitkilor (domiragaci,
palid, qaragac, cay bitkisi, feyxoa) vo onlarin moxsus
olduqglar1 torpaqlardan (sari-gqleyli psevdopodzol)
gotiiriilmiis niimunslorde miisyyon edilmis va torpaq-
bitki sistemindo miqrasiyast Oyronilmisdir. Element-
lorin bitkilar terafindon menimsanilib, onlarda toplan-
maq qabiliyyatine, bitkilori iso ayri-ayr1 elementlors
ehtiyacina vo konsentrasiya akitivliyino goére xarak-
terizo edon bioloji udma omsali (BUO) hesablanmis vo
hesablanmis bioloji udma omsali, bitkilordo onlarin
miqdar ilo uygunluq toskil edir, yoni, hor hansi bir
mikroelementin bioloji udma omsali, eyni bitkido
torpagdaki migdarindan asili olaraq doyisir.

Acar sozlor: agir metallar; mikroelementlor; torpag;
bitki; akkumlasiya; migrasiya.
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BUOTI'EOXUMUWYECKOE UCCJIEJOBAHUE
TSKEJBIX METAJLJIOB B
ICEBJOIO/I30JUCTHIX KEJTO3EMHO-
TJEEBBIX MTOYBAX JEHKOPAHCKOI'O
PAMOHA

A.F.Axynoosa, I11.JDK.Cenrumosa, T.H.P?exzmap%t

Pe3tome. KonnuecTBo MUKPO3JIEMEHTOB, B TOM YHCIIE
Tsokenslx MetamioB (Mn, Mo, Zn, J, Cd, Pb), 6sut0
orpejieJieH0 B 00pa3uax IMmoyB (ITICEBJIONO30IUCTHIX
KEJITO3EMHO-TJIEEBBIX), M NPUYPOUCHO K HUM
pacteHuil (keie3Hoe AepeBo, NyO, Kaparay, 4aiHOe
pacrenue, deiixoa), a Taxke M3ydeHa MX MHIpalMs B
cucTteMe ModvBa-pacteHune. Paccumrtan koaddurmeHt
ouonorundeckmii  mornomenns (KBIT)  smemenToB
pAcCTeHUSIMH, KOTOPBIA XapaKTepU3yeT CIOCOOHOCTD
pacTeHuil ycBaMBaTh JJIEMEHTHl M HAKAIUIUBATH WX, &
TaKkKe MOTPEOHOCTh PpACTEHHH B OTHACIBHBIX dlie-
MEHTaX M MX KOHIICHTPAIMOHHYIO aKTHBHOCTh. Pac-
CUMTaHHBII Kod(duIMEeHT OHOIOrHYecKuil COOTBET-
CTBYET KOJHMYECTBY 3JEMEHTOB B PacTeHHSX, TO €CTh
OnoJOrn4ecKuii Kod(PQUIMEHT MOTIOMEHUs JTH00ro
MHUKPO?JIEMEHTa HM3MEHSETCS B 3aBHCHMOCTH OT €ro
COJICpKaHuUsl B IOYBE B TOM WJIM HHOM PacTeHHUH.
KiioueBble cjioBa: TSOKENbIE METAUIBI; MHKPOAJIE-
MEHTBI; I0YBa; PACTCHUS; AKKYMYJISLHS; MATPALIUS.
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TORPAQQORUYUCU AQROTEXNIKI
TODBIRLORIN PAYIZLIQ ARPA
BITKIiSININ BOY, INKISAF VO
MOHSULDARLIGINA TOSIRI
M.N.Maommadova, T.A.Nasirova,
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.Azarbaycan Respublikasi Elm va Tahsil Nazirliyi,
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EFFECT OF VARIOUS SOIL
CONSERVATION AGROTECHNICAL
MEASURES ON HEIGHT,
DEVELOPMENT AND PRODUCTIVITY
OF WINTER BARLEY PLANT IN
STEPPE BROWN SOILS
M.N. Mammadova, T.A. Nasirova, E.M.
Abasova, D.R. Bakhishov
Ministry of Science and Education of the Republic
of Azerbaijan, Institute of Soil Science and
Agrochemistry, Baku, M. Rahim, 5

Abstract. The results of the study showed that the
effect of various soil conservation agrotechnical
measures on the height, development and productivity
of the winter barley plant was studied in the eroded
types of steppe-covered mountain-brown soils spread
on the southeasttern slope of the Greater Caucasus.

The role of fertilizers, especially mineral fertilizers, is
very important in the occurrence and prevention of the
erosion process. In fertilized areas, plants grow
normally, are well bushed and protect the soil from
erosion. However, the application of proper aggrotech-
nical measures and fertilizing systems in mountain
farming regions, including the Great Caucasus where
we are conducting research, allows gettinghigh-quality
harvest from winter barley plant while preventing the
erosion process.

This, during the study, the study of fertilizers with
agrotechnical measures in gray-brown mountain soils.
Autumn had a good effect on the quality indicators and
productivity of the barley plant. In the conducted
studies, it was determined that the best result was in the
option of deep softening of the soil layer without
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turning (30-35)+ N80P80K45.
Key words:steppe mountain brown,
measures, fertilizer, barley, productivity

agrotechnical

Giris

Azorbaycanin dagliq bolgslorinds, o
climlodon Boyilik Qafgazin conub-sorq hisse-
sindo genig orazilori ohato edon dag boz-
gohvayi torpaqlar dag okingiliyinds xiisusi yer
tutur. Bu torpaqglar daha c¢ox taxil bitkilori,
xtisusilo payizliq taxillar altinda istifado
olunur. Uzun illor bir bitkinin xiisusilo taxil
bitkilorinin eyni sahodo okilmasi, homin
saholorin glibrolonmosino, orada aparilacaq
torpaqqoruyucu aqrotexniki miibarizo todbir-
lorino  diqgetsizlik torpaqlarin  daha ¢ox
eroziyaya ugramasina vo miinbitliyinin koskin
itirmasing, bozi okinsahoslorinin okin dovriy-
yasindon ¢ixib yararsiz oriis saholoring gevril-
mosing gotirib ¢ixarmigdir (Oliyev, 1988:
252). Torpaglarin bu voziyyeto diismosinin
baslica sobablori kegmis imperiya dévriindo
ad1 torpagqqoruyucu aqrotexniki todbirlora
diqgot verilmomosinin naticasidir.  Indiki
kondli vo fermer tosorriifat isgilori eroziyaya
ugrayib miinbitliyini itirmis torpaqlardan tam
somorali istifado etmok tliglin onlarin miinbit-
liyinin barpa olunmasimin va artirilmasinin
qaygisina qalmalidirlar. Ona gore do torpaq-
lar, xtisusilo yamac okinlori becorilorkon tor-
pagqoruyucu, torpaq miinbitliyini daha qisa
miiddotdo artira bilon aqrotexniki todbirlordon
tam somorali vo vaxtinda istifado olunmalidir.
Bu todbirlordon on asami eroziyaya ugramis
torpaqlarda  mineral giibrolorin  optimal
normalarina daha c¢ox diqget yetirilmalidir [3,
5]. Zeif udma qabiliyyoti olan eroziyaya
ugramis torpaqlarda becarilon taxil bitkilorino
yiiksok normada verilon mineral giibralor
bitkilorin yatmasina, don mohsulunun az,
kiilasin ¢ox ¢ixmasina vo daha cox tohliikali
olan torpagin tokrar pislogsmosino sabob olur.
Bu baximdan eroziyaya ugramis dag boz-
gohvayi torpaqglarda becorilon bitkilordon, 0
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climlodon payizliq taxillardan yaxsi keyfiy-
yotli yiiksok mohsul almaq {¢iin mineral
giibrolorin miixtalif név, norma vo nisbatlori,
verilmo tsullari, vaxti doqiq Gyronilmalidir.
Homin tadbirlors amol olunmagla torpaqglarda
optimal gilibro norma va nisbatlori becarilon
bitkilorin inkisafim1 daha yaxs1 tomin edir,
torpaqglar1 eroziyadan qoruyur vo iqtisadi co-
hotdon daha ¢ox golir verir. Boyiik Qafqazin
conub bélgalerinda (Ismayilli, Oguz, Samaxi,
Qobustan, bolgalorindo) aparilan ¢oxillik
todqiqat islori do dediyimiz fikirlori tesdiq
eroziyaya ugramig torpaglarda intensiv
okingilik miimkiin deyil. Eroziyaya ugramis
torpaqglardan yiiksok keyfiyyatli bol mohsul
gbtiirmok tliglin bagqa aqrotexniki tadbirlorlo
yanasi, ayri-ayrt mineral giibrolordon do
istifado olunmalidir. Bu torpaglarin udma
qabiliyyoti zofliyino, onlarda nomliyin ¢atis-
madigina géro mineral giibrolarin verilmasino
xisusi fikir verilmali, hor bitki {iglin optimal
giibro normasi miioyyon edilmolidir. Ardicil
olaraq mineral giibrolorin, xiisusilo onlarin
dozasinin verilmasi torpaq veo bitkilords bozi
agir minerallarin, bir sira biogen elementlorin
cox toplanmasma, yaxud onlarin monim-
sonilon formalarinin ehtiyatinin tiikkonmasina
gotirib ¢ixara bilor ki, bu da kond tosorriifati
bitkilorinin masulunun keyfiyyatino tosir
gostorir vo osas gilibrolorin somarali tosirini
azaldar [5].

Bununla slagadar olaraq Boyiik Qafga-
zin conub-sorq yamacinda xeyli yayilmis
bozqirlasmis dag gohvayi torpaqglarin eroziya-
ya ugramis noviindo payizliq arpa bitkisi
altinda torpaqqoruyucu aqrotexniki miibarizo
tadbirlari totbiq etmoklo torpagin nomliyina,
mohsuldarligina, mahsulun keyfiyyastino tosir
etmasinin dyranilmasi qarsiya qoyulmusdur.

Torpag  miinbitliyini  borpa  edib
artirmaq, onlardan somarali istifado etmok,
eyni zamanda becorilon bitkilordon yiiksok
keyfiyyatli, bol mohsul almaq ii¢lin torpaq-
goruyucu aqrotexniki todbirlordon istifado
olunmalidir. Torpagqoruyucu aqrotexniki tod-
birlorin somoaraliliyindon biri do eroziyaya
ugrayan okinlordo taxil bitkilorinin becoril-
mosi vo onlara mineral giibrolorin verilmosidir

[8].

Aparilan tadqiqatlar gostormisdir ki,
eroziyaya ugramis torpaqlarda NPK giibralor
payizliq bugdanin don vo kiilosin mohsuldar-
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liginin artmasina sobob olmusdur. On yaxsi
notico N120P120K 120 variantinda olmusdur.
Bu variantda payizliq bugdanin mohsulu ne-
zarat variantina nisbaton 7,0 sen/ha olmusdur

Elf

Tadqigatin obyekti vo metodikasi

Isin asas mogsadi Samaxi rayonu Mol-
hom kondi orazisindo eroziyaya ugramis boz-
qirlasmis dag gohvoyi torpaqglarinda torpaqg-
goruyucu tadbirlorin payizliq arpa bitkisinin
mohsuldarligina, mohsulun keyfiyyotino vo
torpag miinbitliyino tosirinin dyronilmosidir.
Tacriibo sahalorindo eroziyaya qarsi aparilan
miixtolif aqrotexniki miibarizo todbirlorindon
adi sum-22-25 sm (nazarat), lizdon yumsaltma
(10-12 sm), tizdon yumsaltma (10-12 sm)+
+NgoPeoKas, torpaq qatini ¢evirmoadon dorin-
don yumsaltma (30-35 sm), torpaq qatini
¢evirmadan dorindon yumsaltma (30-35 sm)+
NgoPeoKss vo mineral giibrolorlo todbirlor
aparmaqgla torpaglarin nomliyinos, hocm
¢okising, torpagin yuyulmasina, su-fiziki xas-
solaring, payizliq arpa bitkisinin mohsuldar-
ligina vo mohsulun keyfiyystino tosirini Oy-
ronmok vo alinan naticolori elmi cohatdon
osaslandirmaqdan ibarot olmusdur. Tarla
tocriibosi  Samaxi rayonu Molhom kondi
orazisindo qoyulmusdur.

Torpaglarda aparilan torpagqoruyucu
aqrotexniki miibariza todbirlori totbiq etmoklo
payizliq arpa bitkisinin mohsuldarligina, tor-
pagin riitubatliyine vo torpaqda gida mad-
dolorinin doyisilmosing tosiri Oyronilmisdir.

Tarla tocriibosi dag okingiliyino aid
molum metodikaya osason 5 variant olmaqla 3
tokrarda, qoyulmusdur. Hor variantin sahasi
50 m? (10 m x 5 m) olmusdur.

Sopin {iglin “Calilabad-19” sortundan

istifado  etmoklo sopin oktyabr ayinda
aparilmigdir. Hektara 170 kq c¢okido toxum
sopilmisdir.

Tacriibanin sxemi
Tarla tocriibasi asagidaki sxem iizro
yerlogdirilmisdir:
1. Adisum 22-25 sm (nozarat)
2. Uzdoan yumsaltma (10-12 sm)
3. Uzdon yumsaltma (10-12
+NgoPesoKas
4. Torpaq qatinin ¢evirmadon dorindon
yumsaltma (30-35 sm)
5. Torpaq gqatimin ¢evirmadon dorindon
yumsaltma (30-35 sm)+ NgoPsoKas

sm)+
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Eksperimental hissasinin tohlili vo

miizakirasi

Samaxi rayonunun eroziyaya ugramis
torpaglarinda miixtolif aqrotexniki todbirlorlo
mineral giibralorin totbiq edilmaesilo todgiqat
islori aparilmamisdir. Bu baximdan aqrotex-
niki todbirlorls miixtalif normada giibralorin
eroziyaya ugramis bozqirlasmis dag gohvoyi
torpaglarda payizliq arpa bitkisi altinda totbiq
edilmasi olduqgca shomiyyatlidir.

Eroziya prosesi noticoasindo torpagda
qida maddalori, xiisusilo humusun miqdari
xeyli azalir. Bununla oaqodar torpaqlarda
borkima gedir. Belo torpaqglarda kond tosorrii-
fat1 bitkilorinin, xiisusilo arpanin koklori zaif
inkisaf edir. Bitkilor ciliz olur, mohsuldarliq
asagi diisilib vo keyfiyyati cox pislosir.

Eroziyaya ugramis torpaqlarda aqrotex-
niki todbirlorlo gilibrolorin torpaga verilmosi
notico orada qida maddslorinin  ehtiyati
yaranir ki, bunun da noticoesindo bitkilorin
normal inkisafi tomin edilir. Onlarin kok vo
govdalarin inkisafi xeyli giiclonir,
mohsuldarligin  yiiksoldilmasina vo onlarin
keyfiyyatinin yaxsilasdirilmasina sabab olur.

Aparilan todqiqat islori gostormisdir ki,
bozqirlasmis dag qgohvoyi torpaglarda miix-
tolif aqrotexniki tadbirlorlo giibralorin tatbiqi
payizliq arpa bitkisinin boyuna,, inkisafina vo
mohsuldarligina yaxs tosir etmisdir.

Belo ki, nozarot variantinda payizliq
arpanin boruya ¢ixma fazasinda bitkinin boyu
51,4 sm ¢icoklonmo fazasinda 82,5 sm, tam
yetismo fazasinda 102,8 sm oldugu halda,
stinbiiliin uzunlugu 7,5 sm, 1 siinbiildo donin
sayl 40 odod, 1000 odod donin ¢okisi 34,9
garam, 1 m2-do donin ¢okisil47,3 qram don

Cadvall
Eroziyaya ugramis bozqirlasmis dag
gahvayitorpaglarda torpaqqoruyucu tadbirlorin
payizliq arpa bitkisinin boy v inkisafina tasiri

Variantlar Bitkinin inkisaf morhalolori

Boruya | Cigoklonmo Tam
¢lxma yetisma

Adi sum (22-25 sm) nozarat 51.4 82,5 102,8

Uzdon yumsaltma (10-12 49,8 89,8 101,9

sm)

Uzdon yumsaltma (10-12 51,9 95,8 110,6

sm)+NgoPsoKas

Torpaq gqatin1  gevirmadan 51,2 94,1 109,4

dorindon yumsaltma (30-35

sm)

Torpaq qatim1  g¢evirmadon 53,4 98,1 1114

dorindon yumsaltma (30-35

sm) +NgoPeoKas

mohsulu 18,5 sen/hek, kiilos mohsulu iss 35,2
sen/hek. olmusdur (Cadval 1,2,3,4).

Uzdon yumsaltma variantinda iso bit-
kinin inkisaf morhoaloalori 49,8; 89,8;101,9 sm
oldugu halda, siinbiiliin uzunlugu 8 sm, siin-
biildo donin say1 42 adod, 1000 odod donin
¢okisi 35,4 qram, 1 m? donin cokisi 167,8
gram, don mohsulu 20,9 sen/hek, kiilos moh-
sulu iso 38.3 sen/hek oldugu halda tizdon
yumsaltma + NgoPeoKss variantda bu gdostori-
cilor xeyli artmis. 51,9; 95,8; 110,6 sm  siin-
biilin uzunlugu 8,5 sm, 1 siinbiildo donin
sayl 45 odod, 1000 adod donin ¢okisi 35,3
gram, 1 m?-do donin ¢okisi 170,9 qram don
mohsulu 22,3 sen/hek, kiilos mohsulu iss 40,4
sen/hek. arasinda toraddiid etmisdir.

Torpaq gatin1 ¢evirmadon dorindon
yumsaltma variantinda bitkinin inkisaf maor-
halari 51,2; 94,1; 109,4 sm, siinbiiliin uzun-
lugu 9 sm, 1 silinbiildo donin say1 49 odad,
1000 adod donin ¢okisi 38,9 qaram, 1 m?-da
donin ¢okisi 179,2 qram, don mohsulu 23,0
sen/hek, kiilos mohsulu 44,2 sen/hek.
olmusdur.

Apardigimiz todqiqatlardan miioyyon
edilmigdir ki, on yaxsi natico torpaq qatini
cevirmadon dorindon yumsaltma + NgoPeoKas
variantda olmusdur. Belo ki, bu gostaricilor
nozarat variantina nisbaton bitkinin inkigaf
morhololori 2 sm, 15,6 sm, 8.6 sm qodor,
struktur gostaricilorindon siinbiiliin uzunlugu
4,3 sm, siinbiildo donin say1 10 adod, 1 m?-da
donin ¢okisi 37,1 qram, 1000 odod donin
¢okisi 5,8 qaram artdigi halda don mohsulu
5,7 sen/hek, kiilos mohsulu 1so 10,8
sen/hektara qodor artmisdi.

120

110,6 10974 111,4
100 [——===1028 W‘ 981
80 T :
60 498 534
40 o
20 e
0 /u
%é\\\' s \'\‘& 4 s
A% & & o> o>
v & $ & 2
d S 5 R o
& o o < <
y.&% v &V

e Bitkinin inkisaf morhalolori Boruya ¢ixma
e Bitkinin inkisaf morhalolori Cigoklonma

Bitkinin inkisaf morholelori Tam yetismo

Sakil 1.Eroziyaya ugramis bozqirlagmis dag qahvayi
torpaqlarda torpagqoruyucu tadbirlorin
payizliq arpa bitkisinin boy va inkisafina tosiri
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Cadval 2
Eroziyaya ugramis bozqirlasmis dag qahvayi
torpaglarda torpagqgoruyucu tadbirlarin payizliq

arpa bitkisinin struktur gostoricilorina tasiri
Variantlar Siinbiiliin | Siinbiildo | 1m? 1000
uzunlugu donin do adod
sm-la say1 donin donin
adadlo ¢okisi ¢okisi
gr-la gr-la
Adi sum (22-25 sm) 75 40 147,3 34,9
nozarat
Uzdon yumsaltma (10- 8 42 167,8 354
12 sm)
Uzdon yumsaltma (10- 8,5 45 170,9 35,3
12 sm)+NsoPsoKas
Torpaq qatin1 9 49 179,2 38,9
gevirmadon  dorinden
yumsaltma (30-35 sm)
Torpaq qatini 11,8 50 184,4 40,7
¢evirmadon  dorindon
yumsaltma (30-35 sm)
+NsgoPsoKas
167.8 1709 179,2 184,4
200 147,3 '
150 —
T 349 42354 353 Y3o V407
50 - - 8 8] 9 I —
. . . o .
@”"@ & @& ﬁ@
\}\‘Q &‘b &‘b
& 8 <
A
B Siinbiiliin uzunlugu sm-lo B Siinbiildo donin sayr adadlo
1 m2-do donin gokisi  qr-la 1000 odod donin ¢okisi  qr-la

Sakil 2. Eroziyaya ugramis bozqirlasmis dag qohvayi
torpaglarda torpagqoruyucu tadbirlorin payizliq arpa
bitkisinin struktur gostaricilarina tasiri
Cadval 3
Eroziyaya ugramis bozqirlasmis dag qahvayi
torpaqlarda torpaqqoruyucu tadbirlorin payizhq
arpa bitkisinin mahsuluna tasiri

Variantlar Dan Mohsulun artimi
mohsulu
hek %
sen/hek senfhel ’
Adi sum (22-25 sm) nozarat 18,5 - -
Uzdon yumsaltma (10-12 sm) 20,9 24 12,83
Uzdon yumgsaltma (10-12 22,3 3,8 20,54
sm)+NsoPeoKas
Torpaq qatint ¢evirmadan 23,0 4,5 24,32
dorindon yumsaltma (30-35 sm)
Torpaq qatint ¢evirmadon 24,2 57 30,81
dorindon yumsaltma (30-35 sm)
+NgoPeoKas
40 2
20 ,54 24,32 81
pgm——) 24,
20 | @uupgrpmm—N—rr3 24,2
10 12,83
e —— e K
0 . T . . T . T . '
o " & &'
be& Q‘\fb’z &0@% &o&%

@sums Don mohsulu sen/hek 18,5
@l Mohsulun artimi sen/hek -
Mohsulun artim % -

Soakil 3. Eroziyaya ugramis bozqirlagsmis dag qahvayi
torpaglarda torpaqqoruyucu
tadbirlarin payizliq arpa bitkisinin struktur
gastariciloring tasiri
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Cadval 4
Eroziyaya ugramis bozqirlasmis dag
gahvayitorpaglarda torpaqqoruyucu tadbirlorin
payizhq arpa bitkidsinin kiilasing tasiri

Variantlar Kiilos Mbohsulun artim
mohsulu nazaratd gora
sen/hek sen/hek %

Adi sum (22-25 sm) nazarat 35,2 - -
Uzdan yumsaltma (10-12 sm) 38,3 33 9,37
Uzdon  yumsaltma (10-12 40,4 5,2 14,77
sm)+NsoPsoKas
Torpaq qatin1 ¢evirmadon 44,2 9,0 25,57
dorindon yumsaltma (30-35
sm)
Torpaq qatin1 ¢evirmadon 46,0 10,8 30,68
dorindon yumsaltma (30-35
sm) +NgoPsoKas
50 44,2 46
383 404
40
30,68
30 25,57
20 14,77
9,37 9 108
10 33 52
0
Uzdon yumsaltma Uzden yumsaltma  Torpaq qatint Torpaq gatin
(10-12 sm) (10-12 gevirmodon gevirmadon
sm)+N80P60K45 dorindon darinden
yumsaltma (30-35 yumsaltma (30-35
sm) sm) +N80P60K45
= Kiilos mohsulu sen/hek 35,2

Sokil 4.Eroziyaya ugramis bozqirlasmis dag qahvayi
torpaglarda torpagqoruyucu todbirlarin payizliq arpa
bitkidsinin kiilogine tosiri

Notica

Eroziya prosesi torpaqlarin dagilib
siradan ¢ixmasina sabab olmagla kond va xalq
tosarriifatinin ayri-ayr1 saholorino ¢ox boyiik
zararlor vurur. Bu qorxulu hadisonin qarsisini
almaq, okingilik madoniyystini yaxsilasdir-
maq, kond tosorriifati bitkilorinin mohsuldar-
ligini, keyfiyyot gostoricilorini yiiksoltmak,
oriislorin, bigonoklorin ot Ortliyiinii, torpag-
larin miinbitliyini qoruyub saxlamaq veo ar-
tirmaq li¢iin eroziyaya qarsi miibarizo todbir-
lorinin aparilmas1 olduqca ohamiyyatlidir.
Bununla bagh eroziya proseslorini dyronmok
vo har bir tabii tosorriifat saholorinin qurulu-
suna uygun torpagqoruyucu aqrotexniki tod-
birlordan istifado olunmalidir.
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BOZQIRLASMIS DAG QOHVOYIi
TORPAQLARDA MUXTOLIF
TORPAQQORUYUCU AQROTEXNIKi
TODBIRLORIN PAYIZLIQ ARPA BiTKiSiNIN
BOY, INKiSAF VO MOHSULDARLIGINA
TOSIRI

M.N.Mommadova, T.A.Nasirova, E.M.Abasova,
D.R.Baxisov

Xiilasa: Todgiaqatin naticosi gostormisdir ki, Boyiik
Qafgazin conub-sorq yamacinda yayilmis bozqirlagsmis
dag-gohvati torpaqlarin eroziyaya ugramis novlorindo
miixtolif  torpagqoruyucu aqrotexniki  todbirlorin
payizliq arpa bitkiinin boy, inkisaf vo mohsuldarliina
tosiri Oyronilmisgdir.

Eroziya prosesinin bag vermosindo vo qarsisinin
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alinmasinda giibrolorin, xiisusilo mineral giibralerin
rolu ¢ox bdyiikdiir. Giibrolonmis saholordo bitkilor
normal inkisaf edir, yaxsi kollanir vo torpagi
eroziyadan qoruyur. Ancaq dag skingilik bdlgslarinds,
o ciimlodon todqgiqat apardigimiz Bdoyiik Qafqazda
yamac okinlorindo diizglin aqrotexniki todbirlorin vo
giibrolomo  sisteminin  totbiqi eroziya prosesinin
qarsisin1 almaqla borabor payizliq arpa bitkisindon
yiiksok keyfiyyotli mohsul almaga icazs verir.

Belo ki, todgiqat zaman1 bozqirlasmig dag boz-qohvayi
torpaglarda agrotexniki tadbirlarla giibralorin tadqigi.
Payizliq arpa bitkisinin keyfiyyat gostoricilorine va
mohsuldarligmma yaxst tosir etmigdir. Aparilmis
tadqiqatlardam miisyyon edilmisdir ki, an yaxsi natico
torpaq qatinin g¢evrilmodon dorindon yumsaltms (30-
35)+ NgoPsoKas variantinda olmusdur.

Acar sozlor: bozqirlasmis dag gohvayi, aqrotexniki
tadbirler, gilibrs, arpa, mohsuldarliq

BJIMAHUE PA3JIMYHBIX TIOYBO3AIUTHBIX
ATPOTEXHUYECKHNX MEPOIIPUSATHI HA
POCT, PASBUTHUE U YPOKAMHOCTH
O3UMOTI'O AYMEHSA HA CTEITHBIX 'OPHO-
BYPBIX IOYBAX

M.H.Mameoosa, T.A.Hacuposa, 3.M.Ab6acoea,
/. P.Baxviuos
Pestome:Pe3ynbrartel HcCIeOBaHUN II0Ka3ald, YTO
BIMSIHAE PAa3JIMYHBIX MOYBO3AIIUTHBIX arpOTEXHU-
YeCKMX MEPONpPHUSATHA Ha BBICOTY, pa3BUTHE W
MPOAYKTUBHOCTh PACTCHHHA O3MMOTO SYMEHS H3Y9YEHO
Ha DHPOAMPOBAHHBIX THIAX OCTEIEHEHHBIX TOPHO-
OypbIX I0YB, PACIpPOCTPAHEHHBIX HA FOTO-BOCTOYHOM

ckione bonbuoro Kagkasa.

Ponp ymoOpenuii, 0COOEHHO MHHEPAIBHBIX, OYEHb
Ba)kKHa B BO3HUKHOBEHHH U NPEAOTBPAIIEHUHN 3PO3HOH-
Horo mporecca. Ha ymoOpeHHBIX ydyacTKax pacTeHHs
HOPMAaJIbHO PACTYT, XOPOIIO KYCTATCA W 3aIIUINAIOT
HOYBY OT 3po3un. OfHAKO NMPHUMEHEHHE MPaBUIBHBIX
arpoTEeXHUYECKUX MEPOTIPUITHIA u CHCTEMBI
yIOOpeHNH B TOPHO-XO3SHCTBEHHBIX PETHOHAX, B TOM
yucne Ha bonpmom Kapkase, rae MBI IIPOBOIUM
HCCIIEIOBAaHUs, IO3BOJSIET TOJy4yaThb KaueCTBEHHBIN
ypoxail ¢ pacTeHHI 03UMOTO SUMEHS, MPerIOTBpAILIAs
IIPHU ATOM SPO3UOHHBIN IPOLECC.

Takum oOpa3oM, B XoAe W3yYEHHS H3YYEHBI
yAOOpeHUs TPH arpoOTEXHUYECKUX MEPONPHUSATUSIX B
cepo-OypbhIX TOPHBIX TouBaX. OCEHb XOPOIIO TOBIUSIIA
Ha KAaueCTBEHHBIE IIOKa3aTeld ¥  ypPOXKaHHOCTH
pacTeHus sUMEHS. B TNIPOBEIECHHBIX MCCIEIOBAHUAX
YCTaHOBJICHO, YTO JYYIIMHA pe3yapTaT MONydYeH Y
BapHaHTa TIYyOOKOTO pa3MATrdeHUsl CJOs IMOYBHI 0Oe3
Bopouenus (30-35)+HS0II80K45.

KnaoueBble cioBa: cTenmHOil TOpHBI  Oypbli,
arpOTEXHUYCCKUEC MEPOIPUATHS, yIOOPEHUs, STYMCHB,
YpPOXKaltHOCTb.
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MICROELEMENTS, THE
EFFECTIVENESS OF THEIR
APPLICATION
UNDER CITRUS PLANTS
T.S.Abbasova
Ministry of Scienceand Education of the
Republic of Azerbaijan Institute of Soil
Science and Agrochemistry,

Baku c. M.Rahim str 5.

Abstract: In 2020-2024, the effect of copper
microelements on the productivity of lemon and orange
plants on the pseudopodzolic gley-yellow soils of the
“Citrus Valley” farm in the Istisu settlement of
Lankaran district was studied.

As can be seen from the conducted studies, an increase
in productivity was observed in lemon and orange
plants in the variants where both microelements (Cu,
Zn) were applied at a dose of 2.0 kg per hectare against
the background of NPK. However, the highest yield
increase was obtained in the variant where the zinc
microelement was applied at a dose of 2.0 kg per
hectare in both plants. This increase was 8.1 s/ha or
19.8% in lemon, and slightly increased to 12.2 s/ha or
18.3% in orange.

Keywords: microelement, pseudopodzol yellow-gley
soil, macrofertilizer, lemon, orange, productivity

Giris
Sitrus meyvolori diinyada on ¢ox
yetigdirilon meyvolor qrupuna daxildir. Bir
cox vitaminlorlo zongin olan sitrus meyve-
lorindon limon va portagal bitkilorindon hom
qida mohsullar1 kimi, gabigindan, yarpaq vo
cicoyindon alinan ucucu efir yaglarindan
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otriyyat istehsalinda genis istifado edilir.
Bununla olagadar 2020-2024-cii illordo conub
bolgasindo (Lonkoran) sitrus meyvalorindon
yiiksok vo keyfiyyatli mohsul almaq mag-
sadilo mikroelementlorin makrogiibralor fo-
nunda portagal vo limon bitkilarinin
mohsuldarligina tosirino aid elmi-tadqiqat
islori aparilmisdir.

Yiksok atmosfer riitubatlonmasi,
movslimi diison yagintilar (maksimum payiz
vo minimum yay aylarinda) yiiksak istilik vo
yiiksok soviyyali aktiv temperatur, uzun, isti
q1s, biitiin bu gostaricilor Lonkaran rayonunun
ritubatli subtropik igliminin, Araliq donizino
xas olan iglim xiisusiyyotlorino banzadiyini
gostorir. Lonkoranin tobii bitki ortliyli Hirkan
tipli suptropik meso bitkilori ilo saciyyalonir.
Bunlar osas etibar1 ilo domiragac, sabalid-
yarpaq palid, azad agacindan ibaratdir. Riitu-
botli vo yarimriitubatli zonanin orazisi kond
tosarriifatt noqteyi nozerindon ¢ox yaxsi
monimsanilmisdir. Orazido osason suvarma
okingiliyi inkisaf etmisdir. Torovoz-bostan
bitkilari va sitruslar (limon, mandarin, feyxoa,
portagal, kivi) genis inkisaf tapmisdir.[2]

Lonkoran orazisindo torpaq todqiqat-
larinin genis miqyasda aparilmasina baxma-
yaraq mikroelementlorin bu zonanin torpaq-
larinda yayilmasi, miqdari, kond tosarriifati
bitkilorinin mohsuldarligi vo keyfiyyotino
tosiri zoif Oyronilmisdir. Bu sahads aparilan
todqgiqat islorindon olan A.B.Axundovanin
Lonkoran subtropik vilaystinin torpaq, bitki
vo sularinda bir sira mikroelementlorin
yayilmasinin biokimyavi asaslar1 (1981-1985
vo  2000-2002-ci  illor), E.H.Nosirovun
Lonkorangay hdvzosindo mikroelementlorin
torpaqda yayilmast vo ekoloji qiymatlondiril-
mosi kimi todqigatlarint (2010-2012-ci illor)
xtisusilo geyd etmok lazimdir. [1,9] Son
illordo iso (2020-2024-cii illor) sitrus bitkilori
ilo Isayeva F.H. torofindon aparilan todgiqat
islorini, yoni {izvi vo mineral giibrolorin limon
bitkisinin mohsuldarligina vo keyfiyyotino
tosirinin  dyronilmosine aid iglori do buna
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misal gostormoak olar [6,7].

Sitrus  bitkilorinden  olan  limonun
meyvalori diinyada on ¢ox yetisdirilon meyvo-
lordondir. Meyvalori qizili-sar1 rongdo olub,
osason oktyabrin axirt vo noyabrda yetisir. 8-
12 dilimdon ibarst olan limon meyvasinin
torkibindo iizvi tursu, sokor, “C” vitamini vo
pektin maddolori movcuddur. Iqlim soraitin-
don asili olaraq uzun miiddst mohsul vermo
gabiliyyotino malikdir. Limon siresi virus
xostoliklori (korona, xorgong viruslari) ilo
miibarizads istifads edilir. Organizmin immu-
nitetini artiran limon, garaciyards amala golon
¢lirlimo prosesing qarst istifads edilir.

Tacriibads istifads etdiyimiz digor sitrus
bitkisi iso portagaldir (Citrus chinensus O). O
da homisoyasil, coxillik agac bitkisi olub hiin-
diirliiyti 2-2,5m-o godordir. Yarpaqlart nazik
lanset  sokilli, tiind yasil rongdadir,
meyvasinin torkibindo efir yaglari
movecuddur. Cigoklori ag rongdadir, cox zorif
otro malikdir, ikievli bitkidir. Meyvalari qizil
sar1 rongdadir, ¢cox yiiksak dietik xiisusiyyato
malikdir, meyva sirolorinin hazirlanmasinda
genis istifado olunur. Portagal bitkisinin do
limon bitkisi kimi meyvelori oktyabrin axiri,
noyabr aylarinda yigilir.

Mis mikroelementinin torpaqlarda yayil-
mast vo miqrasiyast torpaqlarin xassasindon
asil1 olaraq forglonir. Belo ki, onun miitshor-
rikliyi turs torpaqlarda karbonatli torpaqlara
nisbaton daha yiiksokdir. Misin torpaqda olan
miqdar1 asason humusun muqdarindan asili-
dir. Torpagin tursulugu ilo misin miitohor-
rikliyi  arasinda olage  S.N.Giilshmadov,
N.A.Agayev, ©.B.Axundova vo basgalarinin
todgiqatlarinda 6z oksini tapmigdir. Mis
mikroelementi bir ¢ox fermentlorin torkibino
daxil olmaqla bitkilorin hoyatinda miihiim rol
oynayir. Organizmdo bu elementin ¢atisma-
mas1 zamani tonoaffiis, fotosintez, karbohidrat
miibadilasi kimi bir ¢ox fizioloji proseslarin
gedisi pozulur. O, bitkinin su balansini tomin
etdiyindon onun c¢atismazlig1 bitki hiiceyro-
sindo turqor vaziyyatinin zaiflomasing, natico-
do torpaqda suyun miqdarinin kifayst qodor
olmasina baxmayaraq yarpaqlarin solmasina
sobab olur. [5]

Sink iso bitki orqanizmindo gedon ok-
sidlosmo-reduksiya prosesindo miihiim rol
oynayir. O, bir ¢ox fermentlorin torkib hissasi
kimi bitkilordo xlorofilin sintezindo istirak
edorok fotosintez vo karbon miibadilasinin
gedisine mithiim tosir gostorir. Bitkilorin bu
elementlo normal gidalanmasi fotosintez pro-

65

sesinin yiiksolmosing, elementin ¢atismamasi
iso xlorofilin miqdarimin azalmasina sobob
olur. Sink homg¢inin riiseymin mayalanmasi
vo inkisafinda miihiim rol oynayir. Bununla
olagodar sinklo gidalanmanin, bitkinin ¢igok-
lonmo dovriindo aparilmast daha mogsado
uygun hesab olunur. ©Odobiyyat material-
larindan molumdur ki, sinkin tasirindon

bitkilorin mohsuldarhigi yiiksolir, onlarin
saxtaya, quragliga, istiyo, torpagin
duzluluguna, ziyanvericiloro vo bir ¢ox

xastoliklora qars1 davamlilig artir.[5]

Tadqgiqatin obyekti vo metodikasi

Tacriibalor Lonkoranin “Sitrus Vadisi”
fermer tosorriifatinin psevdopodzol qleyli-sar1
torpaqlarinda limon va portagal bitkilori ilo 5
variantda 3 tokrarda qoyulmusdur. Tocriibo
qoyulmazdan ovval sahonin torpaqlarimi
aqrokimyavi sociyyslondirmok mogsadilo 0-
20; 20-40; 40-60; 60-80; 80-100sm dorinlikdo
qatlardan torpaq niimunalori gotiiriilmiis vo bu
niimunolorde humus 1.V.Tyurino géro, pH-su
va duz suspenziyasinda patonsiometrds, CO>
kalsimetrik iisulla, suda holl olan ammonyak
azotu- Nestler reaktivi ilo, nitrat azotu-
Qrandval Lyaja, miitohorrik fosfor Magiqin
usulu ilo, miibadilo olunan kalium iso P.V.
Protasovaya goro toyin edilmisdir. Mikroele-
mentlorin imumi vo miitoharrik formalarinin
miqdart torpaqda ©.N.Glilohmodova goro,
pH-4,8 olan ammonium asetat mohlulunda,
Cu- dietilditiokarbomat, Zn iso ditizon
metodu 19 toyin olunmusdur.

Aparilan torpaq tohlillorindon aydin
olmusdur ki, tocriiba sahasinin torpaqlar1 azot,
fosfor, kalium vo mikroelementlorin miitohor-
rik formalarinin miqdari ile az tomin olunmus
torpaqlardir.[4]

Tacriibo sahoesindo bitki altina totbiq
etmok 1gln azot-ammoniun sulfat, fosfor-
nitrofoska, kalium-kalium nitrat giibralo-
rindon istifado edilmisdir [6]. Mikroele-
mentlor, mis-CuSQa, sink-ZnSO4, duzlan
soklindo totbiq edilmisdir. Nitrofoska bitki
altina damci tsulu ilo fevralda, ammonium
sulfat mikroelementlorlo (Cu,Zn) birlikdo
may-iyun aylarinda, kalium nitrat iso
meyvonin  boylimo morholosindo, avqust
aymda verilmisdir [8,10] .

Fermer tosorriifatinda mineral giibralor
suvarma zamani damci {isulu ilo bitkinin kok
sisteminin yerlogdiyi torpaq zonasina tocrid
olunmus sokildo verilimisdir. Odur ki,
sizilma, torpaq sothindon suyun vo mineral
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giibrolorin kenara axidilmasi itkilsring yol
verilmir, corgo aralart suvarilmir, noticado
suvarma suyuna vo mineral glibroloro gonaot
edilmis olur.

Eksperimental hissonin tahlili vo iizakirasi

1, 2 sayh cadvallords 2021, 2022, 2023-
cii illorde har iki bitki ilo qoyulmus ¢6l tac-
riibalarinin noticalori qeyd edilmisdir. Goriin-
diiyi kimi limon bitkisinin mohsuldarlig1
(cadval 1) N2ooP1s50K200 fonunda hektara 40,9
sentnerdir. NPK fonunda hor iki mikroele-
mentin hektara 2 kq dozada verildiyi variant-
larda mohsuldarliq yiiksok olmusdur (46.7
s/ha va 49.0 s/ha), yoni mohsul artimi uygun
olarag mis verilmis variantda 5.8 s/ha va ya
14.2%; sinkdo iso 8.1 s/ha vo ya 19% toskil
edir. Goriindiiyii kimi limon bitkisinde on
yliksok mohsul artimi1 NPK fonunda sinkin
hektara 2.0 kq dozada verildiyi variantda

atlimmusdir.
Cadval 1
Mikroelementlorin miixtalif dozalarinin
makrogiibralor fonunda
limon bitkisinin mahsuldarhgina tasiri (2021-2023-
cii illordan orta mohsul)

Ne Variantlar Mbohsuldarliq tokrarlar Orta Artim
(kg/ha, t.e.m.h.) izra mohsul-

2021 | 2022 | 2023 darliq, s/ha | %-

il il il siha la

2. N200P150K200(fon) 46,5 36,8 39,2 40,9 -
3. | Fon+Cul.0 51,7 | 399 | 433 45,0 4,1 (10,0
4. | Fon+Cu2.0 53,0 | 412 | 458 46,7 58 (14,2
5. | Fon+zZnl.0 54,0 | 432 | 4572 475 6,6 (16,2
6. | Fon+zZn2.0 551 | 445 | 474 49,0 8,1 (19,8

Cadval 2

Mikroelementlorin miixtalif dozalarinin
makrogiibralor fonunda
portagal bitkisinin mohsuldarhgina tasiri (2021-
2023-cii illardan orta mahsul)

Ne | Variantlar (kg/ha, | Mshsuldarhq tokrarlar tizra Artim

te.m.h.) sha | %-lo

2021l
2022l
2023l
Orta mohsuldarliq
s/ha

NaooP1=oKzmn(fon) 977 | 507 | 519

D
K2l
g

Fon+Cul.0 1035 55,7 56,7 72,0 53 | 79

Fon+Cu2.0 1048 56,9 58,7 735 68 | 102

Fon+Znl.0 109,3 59,8 59,6 76,2 95 | 142

@ g A W N

Fon+Zn2.0 1124 62,0 62,2 789 122 | 183

2 saylt codvoldon goriindliyli kimi,
portagal bitkisindo mohsuldarliq limon ilo ilo
miiqayisads bir qodor yiiksok olmusdur. Yoni
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portagal bitkisinin mohsuldarligt NPK fonun-
da hektara 66.7 sentnerdir. Burada da mis vo
sink mikroelementlori bitki altina 2 dozada
totbiq edilmisdir. Sinkin hektara 2 kq totrbiq
edildiyi variantda mohsuldarliq yiiksolmis,
78,9 sentner  olmusdur.  Cadvaldon
goriindiyiikimi on yiiksok mohsul artimi hor
iki bitkido sink mikroelementinin NPK
fonunda hektara 2.0 kg dozada verildiyi
variantlarda aldo edilmisdir. Bu uygun olaraq
limonda 8.1 s/ha vo 19.8%; portagalda iso
12.2 s/ha va ya 18.3 % toskil edir.

Natico

1. 2020-2024-cii illordo aparilmig 5 illik
todgigatlarindan goriindiiyii kimi limon
vo portagal bitkilorindo on yiiksok
mohsuldarliq NoooP1s0K200 fonunda sink
mikroelementin hektara 2.0 kg dozada
verildiyi variantlarda alinmigdir. Bu artim
limon bitkisinds uygun olaraq 8,1 s/ha vo
ya 19,8 %, portagalda iso 12,2 s/ha vo ya
18,3 % toskil edir.
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MIiKROELEMENTLOR, ONLARIN SiTRUS
BITKILORI ALTINDA TOTBIiQININ

EFFEKTIVLiYi
T.S.Abbasova
Xiilasa: 2020-2024-cii illorde Lonkoran rayonu, Istisu
gosobasi  “Sitrus  vadisi” fermer tosorriifatinin
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psevdopodzol gleyli-sar1 torpaglarinda mis va sink
mikroelementlorinin N200P150K200 fonunda limon va
portagal bitkilorinin mohsuldarligina tosiri dyronil-
misdir.

Aparilmis todqiqatlardan goriindilyii kimi limon va
portagal bitkilorindo NPK fonunda hor iki mikroele-
mentin (Cu, Zn) hektara 2,0 kq verildiyi variantlarda
mohsuldarliqda artin miisahido olunmugdur. Lakin on
yiiksok mohsul artimi, hor iki bitkido sink
mikroelementinin hektara 2,0 kq dozada verildiyi
variantda alinmisdir. Bu artim limonda 8,1 s/ha vo ya
19,8 %, portagalda ids bir qader yiiksalorak 12,2 s/ha
vo ya 18,3 % olmusdur.

Acar sozlor: mikroelement, psevdopodzol sari-gleyli
torpaq, makrogiibro, limon, portagal, mohsuldarliq.

MUKPODSJEMEHTBI M UX ITPUMEHEHUSI
OJ KYJbTYPAMMU LIUTPYCOBBIE
PACTEHUI
T.C.A6b6acosa

Pesrome: B craTthe mpencTaBieHBl JaHHBIE BIUSHHSA
MHKpO3JIeMeHTOB (1iHKa 1 Mean) Ha pone NPK, mon
KyJIbTypaMH JIMMOHa W alelbCHUHA JKEITO 3eMHO-
IJIEeBBIX  MOA30JIUCTBIX  MOYBaX  (epMEpCKOro
xo3diicTBa «L{uTpycoBas 10IMHA» PacMOJIOKEHHOTO B
JlenkopaHCckOM palioHe.

PesynbraThl HMccieqOBaHMIM MOKa3almM, YTO camas
BBICOKasl MpUOaBKa yporkas MJIOAOB JMMOHA JOCTHUIJIA
(8,1 /ra mm 19,8 %) a anenscuna (12,2 w/ra v 18,3
%) B BapHaHTe B BHECEHHEM IIMHKa n3 pacuéra 2,0 xr
HAa rekTap.

KiloueBble cj10Ba: MHKPOZJIEMEHT, ICEBIONOJ-
30JIMCTast KENTO KJIeeBas I0YBa, MakpoynoOpeHue,
JIMMOH, amleNIbCHH, YPOXKaHHOCTh
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RESTORATION OF
TECHNOLOGICALLY CONTAMINATED
SOILS WITH THE HELP OF NON-
TRADITIONAL DISTRIBUTION
Ministry of Science and Education of Soil
Science and Agrochemistry.
Baku.M.Ragim 5
A.P.Zamanova

Abstrcact:The  article  partially  summarizes  the
accumulated experience of phytoremediation of oil-
contaminated soils using various plants as a highly
scientific technology. The generalized analysis focuses on
applying the phytoremediation method to relatively old
oilfield zones using unconventional plants with a powerful
root system, resistant to drought and soil occupancy. Based
on the analysis, a scheme for introducing soil
phytoremediation into the ecological market in zones of old
deposits as the latest highly scientific innovative technology
was developed for the first time. Methods of assessing the
economic feasibility of this technology, as well as the
possibility of assessing the environmental significance of
the methods used, were analyzed. Based on the studies
carried out, a general scheme for the transfer of this highly
scientific technology to the environmental market has been
developed.

Keywords: oily soil, phytoremediation, economically
feasible, environmentally friendly, high-tech technology,
intellectual capital, intellectual work, conditions for
innovation, technology transfer, physical work.

BBenenue
ITo ¢uropemenuanuu Hedrezarps3HeH-
HBIX IIOYB B IMOCICAHUC I'OAbI OHYGJII/IKOBaHO
CIIMIIKOM MHOIO pPaboT, MpPeACTaBISIONUX
HCCIICIOBAaHMSI B ATOM 00JacTH B pa3iMYHBIX
acrekrax. B kadecTBe npumepa BbIILIEH3IIO-
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KEHHOI'0 JIOCTaTOYHO B3IJIAHYTh HA CIIMCOK
cienyromux pador, oxpaTeiBaronux 2017-
2022 ronast [1]. OcobeHHOCTh MPOBEIEHHOTO
3aKJII0YaeTcss B TOM, 4TO Iporecc ¢urtope-
MEJUallu 3arps3HEHHBIX TEPPUTOPUHN, OCO-
OeHHO He]Te3arpsA3HEeHHBIX MOYB, paccMar-
puBaeTcs Kak OObEKT TPaJULMOHHBIX HCClle-
noBaHuid. C Apyroi CTOpOHBI, B KOHTypax
9TUX WCCIIEIOBAaHUI YETKO OuYepuuBaOTCA
3JIEMEHTHI BBICOKOTEXHOJIOTUYHON TEXHOJIO-
run (00beM BIIOKEHHOTO TPYZa, B TOM YHCIIE
WHTEJUIEKTYalIbHOTO TpyJa H  JEHEKHBIX
CPEICTB; WM3MEHEHHUs IoKa3areneil paboThl
0o0BbeKTa, B JAHHOM CiIy4ae M3MEHEHHS JKO-
JOTMYECKUX  TOKa3zaTejaed  3arps3HEHHbIX
MOYB P COBMECTHOM BO3JEHCTBUU TPYyJAa U
CPEICTB; NOJydYeHUE MNpUOBLIN, HHAYe TIo-
BOpsI, DKOJIOTUYECKOW TPUOBLTH, TO €CTh
yIJIy4llIEHUE 3KOJOTUYECKOIO0 COCTOSHUS OK-
pyXaromieil cpeasl B MpeAesax OrpaHu-
YEHHOI'0 MPOCTPaHCTBAa U BPEMEHHU; COOTHO-
IIeHHe pa3Mepa NpUOBLIH, NMPU STOM CiIydae
9KOJIOTHYEecKas MpUObUIL K 0O0IIeMy KOJu-
YeCcTBY TpyJa M CPEICTB; OLIEHKAa peHTabemb-
HOCTH NPEANPHUHATBHIX ICHUCTBUNA HA OCHOBE
9TOTO COOTHOIIEHUS). YUUTHIBasI 3TH 00CTOS-
TEILCTBA, B IAaHHOW paboTe mpoiecc purope-
Meauanuu HedTe3arpsi3HEHHBIX IOYB BIIEpP-
BbI€ IMIPE/CTaBIEH KaK BBICOKOHAYKOEMKasl
TEXHOJIOTMSI C  OTHOCHUTEJIbHO  BBICOKOM
9KOJIOT0-?KOHOMUYECKOW pPEHTa0eNbHOCTbIO.
B nanno# pabore mpu pazpaboTke cxem Mpu-
MEHUTEJIBHO K TMpolieccy (uropeMearaniu
KaK BBICOKOHAYKOEMKON TEXHOJIOTUU OCEBOMU
aKLEHT clielaH Ha CIeAYIOIUX OCHOBHBIX
MPUHIHUIIAX: COYETAHHOE BO3JIEUCTBHE YMCT-
BEHHOTO M (PU3UYECKOro TpyJa Ha 3KOJOTH-
4ecKuil OOBEKT; MaTeMaTHYeCKHE YCIOBUS
MHHOBAI[MOHHOCTH HAyKOEMKOW TeXHHUKH.

O0BEeKTHI M HCCIe10BaHUSA
Cxema BBIBOJA Ipolecca (uropemenu-
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alMu  HedTe3arpsA3HEHHBIX IIOYB Ha JKO-
JIOTUYECKUII PBIHOK KaKk BBICOKOHAYYHAs
TEXHOJIOTUsl pa3paboTaHa Ha OCHOBE JIBYX
OCHOBHBIX IPUHLUIIOB, H3JIO)KEHHBIX B
pazneine «BeeneHue».

1.dopmupoBaHue IeleHANpPABICHHOW Ha-
YYHOM MBICIM O INPUMEHEHUH METOJa
buTopeMeany, CUCTEMaTH3AIHS ATOTO
METOJa B 3aJaHHBIX YCJIOBHAX, IPOBE-
JICHUE JIOIIOJHUTENIbHBIX HAayUYHBIX HCCIIE-
JOBAaHMUM IO JaHHON TE€XHOJIOIMHM KOHLECH-
TPUPYET OTPOMHBIA OOBEM HHTEIICK-
TyaJIbHOI'O TpYyJa, KOTOpBIA (opMHpyeT
MHTEJUIEKTyaJIbHbI  KaluTajl y4eHOro-
uccienoBatens (WiIM TIpynna y4yeHbIX-
uccinenosareneil). He mHTeNeKTyanbHbli
KaluTaj MpeBpalacTCcs B MaTepUaJIbHYIO
LIEHHOCTb IIOCPEJICTBOM TEXHOJIOTHM, a
UHTEJUIEKTYyaJIbHBIN TPYZ, MOPOKIAEMBbIN
MHTEJUIEKTyaJIbHbIM ~ KanutajaoM. Ousn-
YECKUH TpyJ, UCNOJb3ysl B Ka4eCTBE Opy-
st (PU3HYECKUN KalMTal, CO3/IaeT 4acTh
MaTtepuaibHblx Onar. CozfaBas JOpyryro
yacTb MaTepuaibHOro Ojara, MHTEJUIEK-
TyaJIbHBIM KalluTal U WHTEIUIEKTYaJbHBIN
TPYH, B OTJIMYME OT (PU3UYECKOrO Kamu-
Tajla U (PU3NYECKOTO TPYyJAa, CYLUIECTBYIOT
BMECTE€ B CO3HAHWU HAyYHOTO HCCIIEN0-
BaTels (WIM Hay4HBIX HCCleqoBaTeneil) u
UMEIOT YETKYI0 BPEMEHHYIO I0ClIe0Ba-
TENBHOCTh.MEXaHU3M OIPENIENEHNs] YPOB-
HS WHHOBAllMOHHOCTH NPHUMEHSEMOH HO-
BEMIIEH TEXHOJIOTUU COJEPKUT CIEay-
IOLI[ME DTAIbL:

O CKOJIBKO JIET WJIM KaK JI0JITO Y4eHbIH (Miu
rpynna y4eHbIX) paboTai HaJl ATOU uaeei,
KOTOpasi 3aTeM IpeBpaTuiach B TEXHO-
JIOTHIO;

O BpeMsi pabOThl OTHOTO YYEHOT'O MJIH TPpyI-
bl YYEHBIX HAJ ONpEIEICHHON uIeeH,
KOTOpasi IPEBPAIIAETCS B TEXHOJIOTHIO.

olIlpouent BHemHelW wuHpOpMaMKU 1O
OTHOILIEHHIO K YCTOWUYMBOM naee (Kakas
4acTh YCTOMYMBOW MJIeW TMpUIILJIA U3BHE),
npeoOpa3oBaHHON B TexHonoruw. Ecim
unes-(OUKC sIBISETCS YacThio O0IIeH naen
(M YacTHBIM ciy4yaeM oOmiel uaeu), To
BKJIIOYAIOTCS CIEIYIOIINE MEXaHW3MBL: ®
Omnenka (B OCHOBHOM Ja0OpaTOpHbIE HUC-
CIIEZIOBAHMs) HCIOJb30BAHUSA PECYPCOB
Hay4YHO-HUCCIIEI0BATENBCKOIO oTnena
(BkIIOYAass 4YacTh 3apa0OTHOW  IIATHI
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TEXHUYECKOTO TIePCOHAJIa U JTaOOPaHTOB).

o OneHka aMOpPTU3ALMOHHBIX OTYHUCIICHUN
0 OCHOBHBIM cpencTBaM /Jlemapramenra
HAy4YHBIX MCCJIEI0BAaHUN B CBSI3M C ITOU
UJEEH.

2. MaremaTuueckue YCJIOBHUsS HHHOBALU-
OHHOCTH pa3pabarbiBaeMoil (WM paszpa-
0aTbIBaEMOM) HAyKOEMKOW TEXHOJIOTHH,
TOTOBSIICHCA K BBIXOJY HAa BHYTPEHHHIA
WIM MEXJIyHApOJHBI pPBIHOK, OCHOBBI-
BalOTCS Ha OTHOLICHUHM HHTEIJUIEKTYallb-
HOT'O Tpy/Za, IOPOKIAEMOI0 NHTEIIEKTY-
aJIbHBIM KaIluTalloM, K (U3HYecKOMy TPy-
ny. O6mmii 00beM MPOU3BOJICTBA CBS3aH
¢ (u3HUECKUM TPYJIOM H UYEJIOBEUYECKUM
KalUTaJIOM CIIEIYIOIIEeH 3aBUCUMOCTBIO:

y=Ka EB Hp 1)
kyna: K — ¢dusndecknii kanuran; y - oOmuii
Tpyna; O - ¢usmueckuit Tpyn; H -uenose-
YeCKHid KamuTtaj; 371ech o,B,p — Kodpdumm-
€HTBI, XapakTepusymolme (U3NUECKul Ka-
nuTan, (U3MYECKU TPy M YeIOBEUYECKHIA
KaIluTaa COOTBETCTBEHHO.

a+ptp=1 (2)

ABJISIETCA 0053aTENbHBIM YCIOBHEM MEXTY
stuMH ko3 puumentamu. Ecnu, {(0>a

0>p ©)

TOTJ]a COBOKYIHAs IPOU3BOJICTBEHHAs (yHK-

musi  (COBOKYHHBIH 00bEM MPOM3BOJICTBA

HOCHUT «MHHOBAllUOHHBIW» Xapaktep. bonee

TOYHO YCJIOBUS HWHHOBALIMOHHOCTH MOKHO

MIPE/ICTaBUTh Yepe3 CIIeyI0IINe HEpaBeHCTBa

y> (atB)/2 (4)
TO €CThb YEJIOBEYECKHM KamuTal, KOTOPBIH
XapakTtepusyercs Kod()(UIUEHTOM Y, UMEeT
MIPEBOCXOJICTBO HaJ (U3NYECKUM TPYIOM H
¢u3nYeckUM KanuTajioM B (HopMupOBaHUH
o0111ei Mpou3BOJACTBEHHON (YHKITUH.

Pe3yabTarsl HOOCY:KIEHHE

B pesynbrare NpoBENEHHBIX aHAJIN30B
¥ HWCCJENIOBaHHWI pa3paboTaHa ONTHMabHAS
cXeMa BBIBOJIa Ha PBIHOK (B pamkax
YIOBJIETBOPEHUSI  SKOJOTMUYECKOH IMOTpeo-
HOCTH) IIporecca ¢uTopeMeananuu Hedre-
3arpsiI3HEHHBIX TI0YB, KaK BBICOKO HAyKO-
€MKOM TEXHOJIOTUH.

Pazpaborannas cxema mepeBoga ¢GuTO-
pemenuanuy He(Te3arps3HEHHBIX IOYB Kak
HayKOEMKOM TEXHOJOTHMH COCTOUT B OCHOB-
HOM u3 18 creneneil. IlepBble Tpu miara
(mrarum 1, 2, 3) npeactaBiasoT co00i HaYab-



Torpagqsiinashq va Aqrokimya Jurnali, 2025, cild 2, Ne3

HYIO CTaJIMI0 UCCIIE0BATEIhCKOTO Mpolecca,
HalpaBJIEHHOTO B KOHEYHOM CYETe Ha
MpaKTUYeCKoe TMpuMeHeHue. Btopeie [1Ba
stanma (3Tambl 4, 5) MPEACTaBISIOT COOOMA
MPOLIECC CUCTeMAaTU3allMi HAy4YHBIX HJIEU B
peamuctuyeckoM macmtabe. Tperbs 3 (3Tans
6,7,8) omuChIBaeT MPOIECC HAYAITBHOTO dTara
MPUCOCIMHEHHST HAYy4YHBIX HJIEH, MPEeJICTaB-
JICHHBIX B peallbHbIX MacliTabax MpoCTpaH-
CTBa-BpEMEHHU, K TEXHOJOTUYECKOMY IIpO-
1eccy (TeXHOJOTMYECKUN MPOIIECC COAEPIKUT
CJIEIyIOIMEe KOMIIOHEHTBI: CyMMapHOE€ BO3-
NecTBUEe MHTEIUIEKTyaabHOro M  (usuyec-
KOIro TpyJAa U (puU3nM4ecKuil Kanutajg Ha oO0b-
€KTe; BOCIPOHU3BOJCTBO TEXHOJIOTUYECKOM
MPOAYKIIMM U BBIBOJ €€ Ha PBIHOK).
Yereptoiid dTan 2 (9tanm 9,10) ommceiBaeT
MEXaHU3M OMpEeJEICHUsI YPOBHS WHHOBAIIM-
OHHOCTH TEXHOJIOTHIl MOCPEICTBOM OIpee-
JIEHHBIX MaTEMaTHYECKUX MPOUEAYp, KOTO-
pele pa3pabaThIBAIOTCS B paMKax MOJEIH
«YenoBeueckuit KanuTam (HEKOTOPBIE 3Jie-
MEHTBl ATHUX MPOUEAYp TMpEACTaBICHbl B
«Marepuanax u pazaen «Metonb»). [laTeiid
stan 2 (3tanm 11,.12) anamusupyer moTpeo-
HOCTb PbIHKA B 3TOW MHHOBAaIIMOHHOW TEXHO-
morun. Cragus 11,12-omHa M3 OCHOBHEIX
cTaauii mporecca TpaHcdepa BBICOKOTEXHO-
JIOTUYHBIX TEXHOJIOTHI HA PHIHOK.
OcoOEHHOCTh pBIHKA 3aKII0YaeTcs B
TOM, YTO 3/1€Chb HE€ 3aKyNaeTcs TEeXHOJIO-
TUYecKasi TPOAYKIMS, B O3TOM Ccllydae Ha
AKOJIOTUYECKUM PBIHOK BHEJIPSIOTCS TEXHOJIO-
TUYECKHE HOBIIECTBA, KOTOPhIE B OCHOBHOM

XapaKTEePU3YIOTCS  YIYUYIIEHHUEM  3KOJIOTH-
YJecKUX MOKazaTelied Ha 3aJaHHO IUIOIAIU
OTpaHMYEHHOTO O0BEMAa. H  YCTaHOBKa

penbeda HAa OTrpaHUYCHHBIM WHTEpPBAT Bpe-
MeHu. OcraipHble mard mnocie 13-ro (koro-
PBIM CUTHAJTU3UPYET O TOM, CTOUT OpaThes 3a
3Ty TEXHOJIOTMIO WIIM HET) pealn3yrTcs
CIyCTSI pealbHOE BpPEMSI.

3akiouenue

B pe3ynbTare npoBOOMMBIX aHAJIN30B U
UCClIeIOBaHUObIa BbUIA BBISBIEHA YTO,
nporecc  (GUTOPEMEIHALUU  TEXHOTCHHOE
3arpsA3HEHHBIX II0YB COJIEPKHUT y cels Bce
HEOOXO/IMMBbIE KOMITOHEHTBI BBICOKOHAYKO-
€MKOH TEXHOJIOTMM KOTOpOE HalleJieHa Ha
yIy4dlIeHUE  II0Ka3aTeled  OKpYy»Karollen
cpenbl (MM HaleleHa He pPBIHOK 3KOJIOo-
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rU4IecKux norpedHocreit) C aApyroil CTOPOHBI
Obula aHaIM3UPOBAHO 4YTO, 00BEM padoT B
peanu3amuyu  mpouecca  (puTopeMeananuu
OTHOCHTEJIBHO MaJlo 10 U JCHHBIA (akT cTai
IJIABHBIM ITOKa3aTeseil IKOHOMUYECKON BBI-
TOAHOCTH Tpolecca (UTO BIEpBBIE paspa-
0oTaHa KOHKpETHasi CXeMa BBIBOJA ITpoIiecca
¢duTopemenranuu HeTe3arps3HEHHBIX ITOYB
Ha OKOJOTMYECKUH PBIHOK KakKk BBICOKO-
HAayKOEMKOW TEXHOJOTHHU
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QEYRI-ONONOVI BITKILORLO TEXNOGEN
CIRKLONMIS
TORPAQLARIN BORPASI
A.P.Zamanova

Xiilasa. Moqalodo miixtolif bitkilordon istifado edorok
neftlo ¢irklonmis torpaqlarin fitoremediasiya tocriibasi
gismon imumilasdirilmisdir. Umumilosdirilmis
tohlildo  osas digqet quraqliga vo  torpagin
moskunlagmasina davamli giicli kok sistemi olan
geyri-ononavi bitkilordon istifado etmoklo nisbaton
kohno neft saholorino fitoremediasiya metodunun
totbiqino yonoldilmisdir. Aparilan tohlillor asasinda ilk
dofo olaraq kohno yataqlarin zonalarinda torpagin
fitoremediasiyasinin ekoloji bazara ¢ixarilmast sxemi
on son yiiksok elmi tutumlu innovasiya texnologiyasi
kimi islonib hazirlanmigdir. Bu texnologiyanin iqtisadi

magsadauygunlugunun  giymotlondirilmasi  iisullari,
homginin  istifado  olunan  metodlarin  ekoloji
ohomiyyatinin  qiymatlondirilmoasi imkanlart  tohlil

edilmisdir. Aparilan todqiqatlar ssasinda bu yiiksok
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profilli texnologiyanin ekoloji bazar Otiiriilmasinin
imumi sxemi iglonib hazirlanmisgdir.

Acar sozlor: neftlo ¢irklonmis torpaq; fitoremediasiya;
iqtisadi cohotdon mogsadouygun; ekoloj cohotdon
tomiz; yiliksok texnologiyalar; intellektual paytaxt;
intellektual is; yenilik {iglin sorait; texnologiyanin
otiirtilmosi; fiziki is.

BOCCTAHOBJIEHUE TEXHOT'EHHO
3ATPA3HEHHBIX ITIOYB C IOMOIIIBIO HE
TPAJIUIIMOHHBIX PACCTEHUHA
A.Tl.3amanosa

Pe3tome. B crathe yacTHYHO 00OOLICH HAKOIUICHHBIN
onbIT QuTopeMenuanyu HedTe3arps3HEHHBIX II0YB C
UCIIOJIB30BAaHHEM DA3JIMUHBIX PACTEHHH KaK BBICOKO-
HayKOeMKOH TexHojoruu. B o00oO0meHHOM aHanu3ze
OCHOBHOH YINOp cIelaH Ha IPUMEHEHHE MeTona
¢uTopeMenMaMu K OTHOCHTENBHO CTapbIM HedTe-
MIPOMBICTIOBBIM 30HaM C HCIIOJIb30BaHUEM HETPaIH-
LIMOHHBIX PAcTEHHUH C MOIIHON KOPHEBOM CHUCTEMOH,
YCTOWYMBBIX K 3acyXe W 3aCeICHHOCTH MouYBHL. Ha
OCHOBE NPOBECHHBIX aHaJM30B BIIEpBbIE pa3paboTaHa
cXeMa BbIBOJIa Ha IKOJOTHYECKHH PBIHOK (uTOpeme-
JUalli{ TI0YB B 30HAX CTApPBIX MECTOPOXIEHHH Kak
HOBEHIIEH  BBICOKOHAYKOEMKOM  HMHHOBAllMOHHOM
TexHoJoruu. [IpoaHamu3upOBaHBI CHOCOOBI OICHKH
SKOHOMHYCCKOW I1€71€CO00Pa3HOCTH JaHHOW TEXHO-
JIOTUH, a TaK)Ke BO3MOXKHOCTH OIIEHKH 9KOJIOTMYECKOU
3HAYMMOCTH HCIIOJIb3YeMbIX MeTojoB. Ha ocHoBe
MIPOBEJCHHBIX HCCIICIOBaHMH pa3paboTaHa ooOmas
cxema TpaHcdepa 3TOH BBHICOKOHAYKOEMKOH TEXHOJIO-
T'MH Ha 3KOJIOTHYECKHUI PHIHOK.

KnaroueBsble cioBa: Hedre3arpsi3sHeHHas 1Mo4yBa; (HUTO-
pemMenuanus; SKOHOMHUYECKH IeIecO00pa3Ho; 3KOJIO-
THYECKH YUCTHIH; BHICOKOTEXHOJIOTHYHBIE TEXHOJIOTHH;
MHTEJUICKTYyaJbHAs CTOJHUIIA; HHTEJUIEKTyalbHas pa-
00Ta; ycIOoBHS JUI HHHOBAIUiL; Iepeiada TeXHOJIOTHH;
¢dusnyeckas padora.
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MUXTOLIF TORPAQ TiPLORINDO
UZVi GUBROLORIN SOGAN BITKISI
ALTINDA EFFEKTLIiYI
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EFFECTIVENESS OF ORGANIC
FERTILIZERS UNDER ONION PLANTS
IN DIFFERENT SOIL TYPES
K.l.Demirova, E.E.Rustamova,
E.M.Mustafayev, /.4.4slanov
Ministry of Science and Education of the Republic
of Azerbaijan, Institute of Soil Science and
Agrochemistry, Baku, M. Rahim, 5

Abstract: In increasing the yield of various agricul-
tural plants, it is of great importance to fully and timely
provide plants with nutrients and, in this regard, to provide
mineral and organic fertilizers. The main goal of the work
is to study the effect of fertilizers on soil fertility, yield, and
quality of onions under an onion plant on meadow-forest
and meadow-gray soils.

Keywords: fertility, nutrients, fertilizers, onions

Giris
Aparilacaq isin 9sas mogsadi kicik Quba-
Xacmaz iqtisadi rayonunun ¢omon-meso  Sir-
vanin boz-coman torpaqlarinda sogan bitkisi
altinda giibralorin torpagin miinbitliyina, soganin
mohsuldarligina, keyfiyyatins tasirini dyranmok-
don ibarotdir. Mogsado nail olmaq igiin
asagidaki vazifolor yerina yetirilmisdir.
1. Todqigat aparilacaq torpaglarmin agro-
kimyavi xiisusiyyatlori.
2. Sogan bitkisinin bioloji xiisusiyyatlori vo
torpaq soraitino tolobati.
3. Sogan bitkisinin giibralonmasinin aqro-
kimyavi xiisusiyyatlori.
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4. Tadqiqat aparilacaq arazinin agrokimyavi
xtisusiyyatlorinin tadqiqi.

5. Mineral va iizvi giibrolorin sogan bitkisi
altinda torpaqda gida elementlorin dinami-
kasina tasiri.

6. Mineral

Vo 1lizvi giibrolorin  soganin
mohsuldarligma vo keyfiyyat gostorici-
lorino tosiri.

8. Mineral va tizvi giibralorin sogan bitkisi
vasitosi ilo gida elementlorinin aparilmasina
tosirinin hesablanmasi.

Xagmaz rayonunun Qusarcay Zona Toc-
riibo stansiyasinda ¢omon-meso torpaglarinda vo
Torpaqsiinashq vo Aqrokimya Institutunun Ucar
Dayaq mentogesinde mineral giibra vo yeni lizvi

gibro  olan  “Quba-Xagmaz”,  “Sirvan”
kompostlarinun “Aytac” sogan sortu (sokil 1)
altinda torpagin miinbitliyina, qida

elementlorinin ~ ¢evrilmasing, soganmn  moh-
suldarligma va keyfiyyating, qida elementlorinin
soganda toplanmasina, qida elementlorinin bitki

vasitosi ilo g@imasma tosiri Oyronilmisdir.

Sakil 1. “Aytac” sogan sortu.

Tadqgiqatin obyekti vo metodikasi

Sogan sortu alinda 5 variantda 4 tokrarda
tocriibs qoyulmusdur.

1. Nozarat (glibrasiz)

2.Kompost 10 ton/ha

3. Kompost 20 t/ha

4. Kompost 30 ton/ha

5. N10oPeoKi120

Tocriibo qoymazdan Onco yerli {izvi
tullantilar osasinda biokonversiya tisulu ilo kom-
post hazirlannmsdir. Kompostlagdirma-  bio-
metrik, aerob proses olub, termofil mikroor-
ganizmlorin  faaliyysti  noticasinds  {izvi
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maddolorin mineral duzlara, karbon qazina va
suya godar pargalanmasi prosesidir. Atmosferdon
karbon gazini gétiirmok Vo giines enerjisindon
istifads tiglin humus bir manbadir [1,2].

Kompostlagma zamam temperatur 50-
55°C-ys (odor yiiksoldiyino goro patogen
mikroorganizmlor vo helment qurd yumurtalar
mohv olur. Kompostun yetismasi tam bioloji
proses olub bir ¢ox faktorlardan asilidir. Bu
faktorlardan da on osasi tempaturun tonzimlon-
mosidir. Biz kompostu asagidaki reseptlo
hazirlamisiq. 40% peyin, 10% qus zili, 20%
moaisat tullantilari, 20 % k/t tullantilari, 5 % kiil,
5% ohong. Kompostlasma prosesinin giiclon-
mosinda tempraturun artirilmasi ti¢iin shangin
boyiik shomiyyati var. Kompostlarm torkibin-
doki 1izvi maddonin parcalanmasi iki -
minerallasma vo huminifikasiya istigamotinds
gedir.

Kompostun yetismo miiddstinin tempe-
raturdan asilligim izlomak tglin kompostdan
miitomadi olaraq niimunolor gotiiriilmiis vo gida
elementlorinin  imumi formalart vo  bitki
torafindon monimsanils bilon formalar: (N/NHa,
N/NO3) C : N analiz edilmis vo C : N
hesablanmigdir. Analizlor Palintest Photometr-
7500 cihazinda aparilmigdir. Hesabat dovriindo

kompostun kimyoavi torkibi analiz olundu.
Bitkilor ~ tizorindo  fenoloji ~ miisahidalor
aparmisdir.

Tocriibodo  mineral giibralordon ammo-

nium sorasi, sado superfosfat, kalium sulfatdan,
{izvi giibro kimi yarim ciiriimiis peyindon, Uzvi
giibrolorin hamist , mineral giibrolodon fosforun
60%-i, kaliumun 50%-i sum altina; azotun 40%-
i, fosforun 20%-i, kaliumun 40%-i okin zamant;
mineral giibronin qalan miqdar isa  yemlomo
kimi bitki altina verilmisdir.
Eksperimental hissanin tahlili vo miiakirasi

Tacriiba sahasinin agrokimyoavi xiisusiy-
yatlorini  miioyyanlosdirmok  {iglin  torpaq
niimunalori  g6tiiriiliib analiz olunmugdur va
naticalar cadval 1 va 2-do verilmisdir.

Bu torpaglar gida elementlori ilo zaif tomin
olunmusdur. Keyfiyyatli vo planlagdirilmis so-
gan mohsulu oldo etmak igiin tizvi giibrolordan
istifado etmok vacibdir. Bu mogsadlo mart
ayinda stil basdirilmamisdan 6nco torpaga iizvi
giibrolor  verilmigdir. Analiz {iglin ~ giibro
niimunalori gotiirilmiisdiir.
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Miioyyanlosdirilmisdir ki, kompostun
torkibindo {izvi maddonin miqgdart 32-34 %
arasindadir. Tocriibs qoyulmus sahanin agrokim-
yavi xiisusiyyatlori Oyronilmis vo miioyyan
olmusdur ki, molum qradisiyaya  goro bu
torpaglar gida elementlori ilo orta doracads tomin

olmusdur.
Cadval 1
Caman-mess torpaqlarinin aqrokimyavi
xiisusiyyatlari

Azot Fosfor | Kalium
o
oy °
E | & g g g
= S|l | 8|le|lT|e|T I
= 1 T T o
= £ Qo = o £ o S
ful S > I > S > le)
8 T £ & ¥
=z
0-20 29 [021[290] 020180 29 [ 280 | 70
20-40| 2,4 | 021|236(020|160| 26 | 267 | 73
40-60 | 1,85 | 0,15 | 186 | 0,15 | 13,4 | 2,4 | 205 | 81
60-80 | 1,45 | 0,07 | 13,2 | 0,08 [ 120 | 1,6 | 186 | 83
80-100 1,00 [ 0,04 | 126 {004 | 7.9 | 1,2 | 103 | 83
Cadval 2
Boz- ¢coman torpagimin aqrokimyavi gostaricilori
Umumi miqdan %-lo ma/kg
g
B <
£ s| E| §| £
f=4 =} =
x| £lm| 2| 5| s| of 3| £| 2| 2
= o ~ b z
£ % | | 2| £ ¢ E =
8 s| E| 2| 2
= = = S
5 s = =
1] 020 [74] 192 | 017 | 015 | 33 | 870 | 238 | 276 | 257
2 [2040| 73] 1,70 | 014 | 012 | 30 | 724 | 230 | 234 | 236
3 (406072 115 | 008 | 008 | 29 | 456 | 21,7 | 199 | 212
4 [6080 |70 092 | 006 | 005 | 26 | 330 | 187 | 178 | 184
5|30 | 70| 06t | 004 | 083 | 22 | 280 | 102 | 35 | 170

Cadval 3
Kompostun tam yetismasinin vaxtdan va
tempraturdan asilhig

Gostaricilor 30 60 90 120
giin giin giin giin

Temperatur,°C 22 30 35 44
Uzvi madda,% 26,0 28,0 26,0 15,6
Azot (N), % 0,38 0,53 1,08 1,3
N/NH, mg/kqg 16,5 249 38,0 51,0
N/NOs;ma/kq 6,0 13,7 17,0 21,0
C:N 33,0 26,0 12,0 6,0

Kompostun yetismo miiddatinin tem-
peraturdan asilligini izlomok tiglin kom post-
dan miitomadi olaraq niimunalor goétiirilmiis
Vo gida elementlorinin iimumi formalar1 vo
bitki torafindon moanimsanilo bilon formalar
(N/NHas, N/NO3) C : N analiz edilmis vo C :
N hesablanmigdir. Analiz naticalori cadval 3-
do wverilmis vo qrafik olarag toesvir
olunmusdur.
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Azot %

Temperatur °C

Uzvi madda %

——N/NH. mg/kg

—CN

90 120 (gin)

——N/NO; mg/kg

Qrafikdon aydin olur ki, kompostun tam
yetismasi, Yyoni torkibindoki qida ele-
mentlarinin bitki tarafindon manimsanilabilon
forma almasi tempratur vo zamanla diiz
miitonasibdir.

Cadval 4
Uzvi giibralorin sogan altinda torpaqda azotun miixtalif formalarinin dinamikasina tasiri
© ) Suda h/olan N/NHy,, Udulmus N/NH,;, mg/kq N/NOs, ma/kq
b= = mag/kq
8 - £E Veget. Meyva Veget. Meyva 3-4 Meyva
; 8 avvalinda yetis. avvalinda yetisonda yarpaq yetisonda
amalagal.
Nazarat /giibrasiz/ 0-20 7,12 4,44 27,13 21,77 8,00 5,00
20-40 5,34 2,21 18,17 11,65 5,44 2,00
Kompost 10ton/ha 0-20 12,25 10,11 39,00 31,33 11,00 4,21
20-40 10,23 8,00 31,24 23,00 6,55 2,00
Kompost 20ton/ha 0-20 16,00 12,00 43,00 39,00 14,55 6,00
20-40 12,22 6.56 34,45 26,65 8,00 2,25
Kompost 30ton/ha 0-20 15,55 10,56 41,00 33,45 12,55 4,55
20-40 11,00 9,00 33,78 25,00 7,12 2,12
N120PgoKi120 0- 20 20,00 10,55 36,33 40,12 13,33 5,55
(20 ton peyins ekv.) 20-40 16,44 9,00 23,00 25,00 6,55 1,55

Miixtolif kond tesorriifati bitkilorinin
bitkilorin
qida elementlori ilo tam vo vaxtinda tomin

mohsuldarliginin  artirllmasinda

edilmoasinin  vo bununla olagodar

olaraq

mineral vo lizvi glibralorin verilmasinin boytik
ohamiyyati vardir.Sogan bitkisi qidalanmaya

cox tolobkardir. Okin sahasino verilocok
giibrolorin  miqdar1, torpagin aqrokimyovi
analizindon sonra, planlagdirilmis mohsula
gora toyin edilir. Bu zaman miixtalif qida
maddalorinin menimsanilo bilon miqdarinin
catigsmayan  hissosi  torpaga  vegetasiya
dovriinds 2-3 dofa verilir.

Cadval 5
Uzvi giibralorin sogan altinda torpaqda fosfor vokaliumun dayisma dinamikasina tasiri
Variantlar Darinlik Fosfor (P.Os) ma/kq Kalium (K:0) mg/kq
sm Veget.avval. Meyva yetisanda Veget. Meyva
Suda Miitah. Suda Miitaharrik awal. yetisonda
h/olan h /olan Miibadilovi
Nazarat giibrasiz 0-20 34 18,6 14 16,0 220,0 130,0
20-40 18 15,4 0,7 13,5 120,0 85,0
Kompost 10ton/ha 0-20 3,7 23,0 1,6 16,8 240,5 140,0
20 -40 2,0 17,0 1,0 14,4 140,0 90,0
Kompost 20ton/ha 0- 20 4,0 26,0 1,8 19,5 270,0 180,0
20 - 40 24 18,0 12 15,0 160,0 120,0
Kompost 30ton/ha 0-20 3,6 24,0 1,6 17,0 250,0 150,0
20 - 40 2,2 175 12 14,5 155,0 100,0
N120PeoK120 0-20 39 26,0 1,7 20,0 268,0 175,0
(20 ton peyins ekv.) 20-40 24 18,5 13 15,3 160,0 110,0
Cadval 6
Giibralarin coman-mes?d torpaqlarda soganin mahsuldarh@ina tasiri
Tacriibalorin Orta mahsul, Artim 1adad meyvanin
variantlari sen./ha sen./ha % orta ¢akisi q-la
Nozarat (giibrasiz) 200,0 55
Kompost 10 ton/ha 300,0 100,0 25,0 67
Kompost 20 t/ha 340,0 140,0 35,0 87
Kompost 30 ton/ha 345,0 145,0 38,8 69
N100PsoKi120 315,0 115,0 28,3 85

NCF=35,0 sen./ha m=3,2 %
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} Cadval 7
Uzvi va mineral giibralorin boz-¢coman
torpaqlarinda giibralorin soganin mahsuldarhgina

tosiri

Tacriibanin Orta Artim 1adad
variantlari mdhsul, soganin

sen./ha sen/ha | % orta

¢okisi q-
la
Nazarat
(giibrosiz) 180,0 45,5
NgoPgoKeo- Fon 213,5 33,5 18,6 48,8
Fon+ peyin 20tiha | 220,0 40,0 | 222 51,3
Fon+”Sirvan
kompostu” 206\ha 245,0 65,0 36,1 53,6
Fon+ Biohumus
5t/ha 2555 75,5 41,9 56,1
NCF=30,0 sen./ha m=2,2%

Miixtalif kond tosorriifati bitkilori al-
tinda tizvi giibralordan istifado zamani nainki,
bitkilorin inkisafi yaxsilasir, mohsuldarlig
artir, homginin keyfiyyot gostoricilori do
miisbato dogru dayisir (cadval 4,5,6,7). Bizim
tocriibalorimizdo do bu noticoys goldik ki,
sogan bitkisi Xa¢gmazin ¢omon-mesas torpag-
larinda daha ¢ox mohsuldarliga malikdir. Biz
do 06z tocriilbomizdo istifado etdiyimiz
giibralorin soganin keyfiyyot gostoricilorine-
quru maddonin miqdarina, imumi tursuluga,
ziilalin, askarbain tursusunun miqdarina
tosirini dyronmisik. Noticolor névboti codval
8-do verilmisdir.

) Cadval 8
Uzvi giibralorin ¢caman-mess torpaqlarinda soganin
keyfiyyat gostaricilorina tasiri

Variantlar Quruma | Soka Askarbin Ziilal,

dds, % r, % tursusu, %
mqg %

Nazarat/ 12,0 51 75 2,30

giibrasiz

Kompost 10 12,6 5,2 7.6 2,35

ton/ha

Kompost 20 12,6 53 75 2,35

t/ha

Kompost 30 13,0 52 74 2,36

ton/ha

N100PsoK120 12,0 5,2 75 2,28

Hor iki codvoldon (codval 8 vo 9)

molum olur ki, yerli tullantilardan hazir-
lanmis kompost soganin mohsuldarligina
miisbot tosir gostorso do, keyfiyyot gosto-
ricilorinda elo do ciddi forq goriinmiir. Lakin
otraf miihitin ekologiyasinin qorunmasi,
mineral giibroloro gonaot olunmasi, torpaq-
larin bioloji fealliginin qorunmasi, goalocokda
torpaqda gida elementlorinin balanslagdiril-
mast baximindan kompost qiymatli iizvi
glibrodir.
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Molumdur ki, qida elementlorinin bitki
vasitosi ilo aparilmasini  Syronmok {i¢lin
torpaqdaki qida elementlorinin miqdari, giibra
vasitasi ilo torpaga verilon qida elementlorinin
miqdar1 va bitki tam yetisdikdon sonra torpaq-
dan aparilan qida elementlorinin miqdari

analiz olunmalidir.
Cadval 9
Uzvi giibralarinboz-¢aman torpaqlarda sogan
bitkisininkeyfiyyat gostariclarilarina tasiri

Variantlar Quru Vitamin C Umumi
madda (mq/%-1s) | sokar (%o-
(%-19) 1)

Nozarat giibrasiz 9,8 6,24 5,6

NgoPgoKso- FON 10,7 6,70 6,0

Fon+ peyin 12,3 8,00 6,6

20t\ha

Fon+”Sirvan 12,5 6,38 6,6

kompostu”

20t\ha

Fon+ Biohumus 12,9 8,36 6,9

5t/ha

Biz hesabat dovriindo torpaqda olan
makroelementlorin (N,P,K) miqdarin1 vo giib-
ronin torkibindoki makroelementlorin miqda-
rin1 analiz etmisik. Sogan tam yetisdikdo iso
vegetativ vo generativ organlarinin torkibin-

doki gida elementlori do analiz olunmusdur.
Cadval 10
Giibralarin soganda qida elementlarinin
toplanmasina v aparilmasina tasiri

Qida elementlarinin
aparilmasi , kq

Qida elementlarinin

5 © miqdar %

= s N P:Os | K2O | N P20s | Kz0
c < 5

< on L

8 El

3 =

> 3

Nozarat 360 0,40 0,11 | 0,35 144 39,6 | 126,0
(giibrasiz)

NsoPsoKio | 460 | 0,43 | 0,13 | 0,38 197 46,8 | 136,8
Kompost 450 0,42 0,15 | 0,37 189 54,0 | 133,2
10 ton/ha

Kompost 470 0,44 0,16 | 0,40 207 57,6 | 144,0

20 ton/ha

Odabiyyat materiallardan malumdur ki,
aqrotexniki qaydalara diizgiin amal etdikdo
100 sentner sogan mohsulu torpagdan 38-40
kq azot, 12-16 kq fosfor vo 50-80 kq kalium
aparir. A.V.Peterburgskinin apardigi todgiqat-
lardan malum olmusdur ki, bir ton mahsulun
amoalo golmasine 6,2 kg azot, 2,0 kg fosfor,
14,5 kq kalium sorf olunur[3,4]. Soganin tam
yetismosi liglin qida elementlori biitiin vege-
tasiya miiddstindo tolob olunur. Vegetasiyanin
ovvalinds qida elementlorinin bitkiys daxil
olmas1 daha intensiv gedir, noinki, sonraki
fazalarda.
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Akademik Q.S. Mommodova goro giib-
rolonmo sisteminin diizgiin totbiq olunma-
sinda qida elementlorinin balansinin miisyyan
edilmasinin  boyiik ohomiyyati  vardir[6].
Diizgiin totbiq edilon giibrolonmo sistemi
noinki elementlorin bioloji dévraninda tobii
axarlig1 barpa edo bilar, hotta bazi orazilorde
misahido olunan elementlorin catismazligini
vo ya ¢oxlugunu aradan goétiirmok imkanina
malikdir.

Umumi mohsulla torpaqdan cixarilan
qida maddslorinin (NPK) miqdart giibro
formasinda torpaga verilondon az olduqda hor
iic gida maddoesi (azot, fosfor, kalium) monfi
balans olur, yoni defisit toskil edir.
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MUXTOLIF TORPAQ TiPLORINDO UZVi
GUBROLORINSOGAN BITKIiSi ALTINDA
EFFEKTLIYI
K.I.Damirova, E.E.Riistamova,
E.M.Mustafayev

Xiilasa:  Miixtolif kond tosorriifatt  bitkilorinin
mohsuldarligmin  artirilmasinda bitkilorin  qida
elementlori ilo tam vo vaxtinda tomin edilmosinin vo
bununla olagadar olaraq mineral vo {izvi giibrolorin
verilmasinin bdyiik shomiyyati vardir. Aparilacaq isin
asas mogsadi Quba-Xagmaz iqtisadi rayonunun ¢aman-
meso  torpaqlarinda  vo  Sirvanin  boz-gomon
torpaqlarinda sogan bitkisi altinda giibrolorin torpagin
miinbitliyino, soganin mohsuldarligina, keyfiyyatino
tosirini 6yronmokdan ibarotdir.
Acar sozlor: mohsuldarliq, qida maddolori, giibrolar,
sogan.

IDPPEKTUBHOCTDb OPTAHUYECKHUX
VJIOBPEHUM B PA3JIMYHBIX THITAX
MMOYBIIO A JIYKOM

K.U. Jlemuposa, 2.2. Pycmamoasa,
.M. Mycmagpaes.

Pestome: B mnoBbllIeHUM YPOKAaHHOCTU Ppa3IUYHBIX
CEJIbCKOXO3SUCTBEHHBIX PACTEHUN OOJIBIIIOE 3HAYCHHE
UMeeT TI0JIHOE M CBOEBPEMEHHOE olecredeHue
pacTeHuil NUTaTENbHBIMU 3JeMeHTaMu. Peub nper B
MEPBYI0 OYepeab O MOBBIIEHUM IUIOAOPOIHS TIOYB,
CO3AHMM YCIIOBHI YCTOWYMBOIO BEIEHUsI CENBCKOIO
xo3stiictBa. [Ipy NpaBHIBHOM MPUMEHEHUH arpOTEXHHKH,
HEOOXOIMMO PAIMOHATIFHO HCTIONB30BaTh OPraHMYECKHe
yaooperus. OCHOBHOHM IIeNIbI0 ITPOBOJUMOI PabOTHI
ABJISICTCS U3yUYCHHE BIMSAHUS YIOOPEHHH MO TyKOM Ha
IUIOIOPO/INE TIOUBHI, YPOKaWHHOCTH M KAU4eCTBO JIyKa Ha
JIYTOBO-JIECHBIX TMouBax [y0a-XauMa3ckoro 3KOHO-
MHYECKOTO paifloHa W Ha CEpo-IyrOBBIX IOYBAX
IlupBana.

KiroueBnbie CJI0BA:IIIOA0POAME,
BEILIECTBA, yI0OpEHNS, TYK.

MNHUTAaTCIIBHBIC
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S.T.Talibova, E.M. Mustafayev
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STUDY OF FERTILITY ELEMENTS IN
DIFFERENT SOIL TYPES OF OGHUZ
REGION
S.T.TALIBOVA, EM.MUSTAFAYEV.
Institute of Soil Science and Agrochemistry of
Ministry of Science and Education, Baku c,
M.Rahim st.5

Abstract: The article refers to the research conducted
in the Oghuz region of our Republic. This district is
located in the southeastern part of our Republic and has
a very ancient history.

The area has a fertile soil cover. The territory of the
district consists of mountainous and foothill zones.
Forest land covers an area of 45,007 hectares. 37107
hectares of forest area is included in the protective
category of environmental protection. In addition, 546
hectares of land around the city of Oghuz has been
defined as a green zone. Also, the area of land
considered suitable for agriculture in the region is
44407 hectares. The amount of humus in the soil of
the region varies depending on the relief of the area,
soil type and climatic conditions. In the mountainous
area, peaty soils are predominant, which are rich in
humus content, because the vegetation and leaf fall of
the area create conditions for the accumulation of
organic matter on the soil.

Keywords: humus, soil, section, organic matter,
Oghuz, humidity.

Giris
Azorbaycan Respublikasinin Preziden-
tinin imzaladig1 2006-c1 il 28 sentyabr tarixli
sorancam ilo «Azorbaycan Respublikasinda
ekoloji voziyyotin yaxsilagdirilmasina dair

77

2006-2010-cu illor tlizro kompleks todbirlor
plani»yni tosdiq etmisdir. Toadbirlor plan1 tobii

miihito zororli antropogen tosirlorin aradan
galdirilmasi istiqgamatindo kompleks
todbirlorin  hoyata kegirilmasi  maqgsadini
dasiyir.

Respublikamizin zongin tobii landsaft
komplekslori  vo  6ziinomoxsus  biogeo-
senozlara malik regionlarindan biri do Boyiik
Qafgazin tobii-cografi vilayatidir. Orazinin
miirokkob relyef, iglim, bitki, torpaq Ortiiyili
va bu tobii komponentlorin yiiksoklikdon asili
olaraq yaratdigi tobii meso, alp vo subalp
¢omoan va ¢oman-¢dl biogeosenozlart zaman-
zaman insanin tosarriifat foaliyyatinin tosirino
moruz qalaraq Oz areallarin1 vo tobii-tarixi
strukturunu doyismis vo transformasiyaya
moruz qalmisdir. Bu proses Boyiik Qafqazin
Conub yamacinda daha intensiv getmisdir

Oguz rayonu Respublikamizin conub-
sorq bolgosindo yerlosir vo oldugca godim
tarixo malikdir. Orazi miinbit torpaq Ortiiyii,
tabii osrarongizliyi homg¢inin zongin fauna vo
floras1 ilo taninir. Rayon orazisinde kond
tosorriifat1 iglori tliglin yararli hesab edilon
torpaq sahosi 44407 ha-dir. Oguz rayonunun
torpaq Ortliyliniin osasini dagliq vo dagstoyi
zonalar togkil edir. Rayon torpaqglarinda
humus orazinin relyefindon, torpaq néviindon
vo iqlim soraitindon asili olaraq doyisir.
Dagliq orazilordo osason meso torpaglari
tistlinliik toskil edir. Meso torpaqglart hmusun
miqdarina gbéro olduqca zongirdir, clinki
orazinin bitki Ortliyli vo yarpaq diislimii tizvi
maddolorin  torpaq {izorindo toplanmasina
sorait yaradir. Bu torpaqlarda humus ehtiyyati
4-6% arasinda doyisir. Dagotoyi orazilordo
osason sabalidi vo alliivial torpaqlar genis
yayillmigdir. Bu torpaqlar yayilmis orazilordo
kond tosorriifat1 olduqca intensiv inkisaf
etmisdir. Sabalidi torpaqlarda humus 2-4%
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arast doyisir [9]. Diizonlik orazilordo asason
comon-¢dl torpaglar yayilmisdir ki, bu
torpaglarda humus 1,4-3,0% aras1 doyisir.
Rayon orazisinds 3 iqlim ndvii 6zlinli gostarir:
milayim, yarimquru subtropik, soyuq. Rayon
orazisindo 9 torpaq tipi yayilmigdir: Dag-
¢omoan torpagqlar, Dag-meso qohvayi torpaqlar,
Bozqirlagmis (meso altindan ¢ixmis) dag-
gohvayi torpaqlar, Dag boz-qohvoyi torpaqlar,
Dag qara torpaqlar, Bozqohvoyi (sabalidi)
torpaglar, Alliivial ¢omon-meso torpaglar,
Alliivial c¢omon torpaqlar, Batagli-gomon
torpaglar [6].

Dag-¢gomon  torpaqlarinin  sociyyovi
xiisusiyyati onlarin tizvi maddolar ilo zongin
olmasidir. Bu torpaqlarda humusun miqdari
iist qatlarda 7,8-16,7%-ocatir. Bu rogom asagi
qatlara getdikco koskin azalir. Qohvoyi
torpaglar ti¢tin humusun profil boyu paylan-
mas1 ¢ox orjinal torzdoe inkisaf edir. Ust qatda
humusun miqdar1 5,5-6,5% toskil edir[4].

Alliivial goman-mesa torpaqglarin profile
tgtin gilli, gillicali vo qumsal-gillicali qatlara
malik miirokkob granulometriktorkib
sociyyovidir.  Alliivial-comon  torpaqlarin
yayildig1 orazilor {igiin qis1 miilayim va yay1
isti kecon subtropik iglim soraiti sociyyovidir.
Xarakter xtisusiyyatlordon biri do alliivial-
comon torpaqlarin miirokkob: gilli, gillicali,
qumsal-gillicali va kaskin layli granulometrik
torkibli olmasidir [12].

Morfoloji noqteyi-nozordon  boz-
qohvoyi (sabalidi) torpaqlarin profili ¢ox
aydin sokildo differensiasiya olunmagqla
humuslu tobage yaxsi aqreqatlasmisdir. Boz-
gohvayi (sabalidi) torpaglarin xeyli hissosi
suvaritlmayan baglarin, iiztimliiklorin, nar
baglarinin, donli vo texniki bitkilorin altinda
istifado olunur. Boz-qohvayi torpaqlar bir
ne¢o yarimtipo boliimiir: Tiind boz-gohvayi,
adi-dag boz-qohvayi, aciq boz-qohvayi, gacli
boz-qahvayi [5].

Dag-qara torpaqlar miistoqil cografi
zona omolo gotirmayorak, meso torpaqglarinin
konarlarinda ¢ox da bdyiik olmayan massivler
soklindo yayilmisdir. Dag-qara torpaqglarin
ekoloji-cografi goraitinin xiisusiyyatlori, oha-
miyyatli doracoads torpagomologalma prose-
sing, xlisusilo lizvi maddalarin toplanmasina,
humus omologalmoays vo karbonatli profilin
yaranmasina tosir edir.

Molumdur ki,

torpagda  humusun
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toplanmasi mikroorqanizmlorin ~ bioloji
foaliyyoti ilo toyin edilir ki, bu foaliyyat
mixtolif iqlim soraitinds xiisusi sokildo gedir.
Buna goro do Azorbaycan orazisindoki ¢imli
vo dag torpaglarinda humusun miqdart ilo
iglim soraiti arasindaki iimumi olaqeni tadqiq
etmok oldugca boyiikk elmi ohomiyyato
malikdir.

Azorbaycanda torpaglar miixtolif iglim
soraitindo omolo golir. Respublikanin torpaq
xarakteristikasinin orta illik temperatur vo
yagmurlarin illik miqdar1 ilo miiqayiso
etdikdo miioyyon olunur ki, hor torpaq tipi
miloyyon iglim soraiti ilo diiziiliir. Bu zaman
illik temperatur azaldigca vo atmosfer
yagmurlar1 artdiqca ¢imli torpaqlarin ardicil
siras1  (boz torpaqlar, sabalidi torpaglar,
qaratorpaqlar vo dag ¢omon torpaglari)
formalasir. Aparilmis todqiqatlar gostormisdir
ki, ¢imloma prosesi giiclii gedon dag-qohvayi
torpaqlart ¢imli torpaqglarla bir siraya diisiir.
Meso tipli torpaglar (qonur mesovo sari
torpaglar) nisboton riitubotli iglimdo omoalo
golir [1].

Humus amolo golmasi soraiti iqlimin su-
istilik elementlorinin kombinasiyast ilo ton-
zimlonir. Belo ki, riitubotlonmo omsali art-
diqca ardicilolaraq torpaglarda humus ehtiyati
coxalir, lakin hoddinden artiq riitubat onun
miqdarin1 bir qodar azaldir. Riitubstlonmao
omsali kicik olanda torpaglar ganunauygun
ardicilligla yerlasir (boz, sabalidi, dag-qara vo
dag-comon torpaqlari), lakin sonra riitubot
artanda humus qiymatlorinin ndqtalorindo
qarisiqliq vo miixtaliflik miiqayiss olunur [3].

Boyiik Qafgazin Conub yamacinin meso
ortilyiindon qismon vo bozi yerlordo iso
tamamilo mahrum olmasi onlarin qorunmasi,
tobii-tarixi areal vo strukturlarda borpasi
mosaloalorini aktuallagdirmigdir. Bununla bagh
mesaalt1 torpaglarin ekoloji qiymatlondiril-
mosi vo yeni yanagmalar osasinda meso
biogeosenozlarinin barpast hom elmi-noazari,
hom ds praktiki shomiyyat kasb edir.

Tadqigatin obyekti vo metodikasi
Oguz rayonunun mesoalti torpaglarda
(qonur dag-meso) vo Filfilli kond orazisindo
(qonur dag-comon) otrafinda aparilmisdir.
Todgigat zaman1 2 kosim qoyulmus, torpaq
niimunolori  gotiirlilmiis vo  laboratoriya
soraitindo analizlor aparilmigdir. Todqigatin
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metodikasinda kecon asrin 70-90-c1 illorindo
islonmis metodiki tovsiyyolors vo homginin
N.A.Ismayilova[6], Q.S.Mommaodov[10],
S.Z.Mommadova[12], E.O.Hasonov[3] vo
basga todqigatcilarin metodiki iglorine istinad
edilmisdir.

Eksperimental hissanin
tohlil vo miizakirasi

Alman naticolordon  goriiniir ki,
mesoalt1 torpaqglarda humusun miqdar1 6-10%
arasinda  doyisir, gonur  dag-comon
torpaqlarinda bu gostorici  3-4% arasinda
almmigdir. Alinmis analiz noticosi codval 1-
doa verilmisdir.

Cadval 1
Qonur dag-coman torpaqlari
Kosimin | Dorinlik, |Higroskopik| pH Humus, | Azot, %
Ne-si sm nomlik %
| 0-15 33 74 3,62 0,32
Oguz 15-32 3,2 73 2,34 0,18
32-45 33 6,4 1,41 0,12
45-54 31 6,3 0,76 0,08
54-91 34 74 0,38 -
91-97 35 6,2 0,54
97-147 31 6,4 0,50
147-asag1 3,4 6,3 0,49
Qonur dag-mesd torpaqlar
Kosimin | Darinlik, | Higroskopik | pH | Humus, | Azot,
Ne-si sm nomlik % %
1l 3-18 4,3 6,0 6,61 1,20
Oguz 18-51 4.8 5,81 474 1,0
51-93 5,0 6,21 2,52 0,80
93-128 53 5,90 1,20 0,30
128- 51 6,10 0,50 0,20
asagl

Cadval 1-in naticalorindon goriiniir ki,
mesoalt1 torpaglarda qida maddslorinin, hu-
musun miqdart qonur dag-¢camon torpaqlarin-
dan ¢oxdur. Todqiqatda Torpagsiinasliq ve
aqrokimya institutunun 30 il Onco Bdyik
Qafqazin conub yamacinda aparilan todqi-
qatlar ilo miiqayiso edilmisdir vo bu gosto-
ricilor cadval 2-da verilmisdir.

Cadval 2
Qonur dag-¢coman torpaqlar
Kosim | Dorinlik, | Higroskopik | pH Humus, | Azot,
sm nomlik % %
Nel 0-16 53 7.6 5,50 1,2
Oguz 16-32 52 74 4,0 1,0
32-50 53 6,6 1,3 0,80
50-55 51 6,3 0,60 0,12
55-85 54 78 0,40 -
85-97 55 6,5 0,33
97-140 51 6,2 0,23
140- 5,4 6,1 0,40
asagi
Qonur dag-mesd torpaqlari
Kosim | Dorinlik, | Higroskopik | pH | Humus, | Azot,
sm nomlik % %
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Ne II 0-17 6,2 6,0 10,0 2,20
Oguz 17-40 6,7 5,82 8,45 1,0
40-80 72 6,20 4,30 0,90
80-110 73 591 2,0 0,30
110- 74 6,12 0,90 0,20

asagi

Humus omoalo golmasi soraiti iglimin su-
istilik elementlorinin kombinasiyas1 ilo ton-
zimlonir. Belo ki, riitubotlonmo omsali art-
digca ardicil olaraq torpaglarda humus ehti-
yati coxalir, lakin hoddindon artiq riitubot
onun miqdarint bir godor azaldir. Riitubot-
lonmo omsali kicik olanda torpaqlar ganuna-
uygun ardicilligla yerlosir (boz, sabalidi, dag-
qara vo dag-comon torpaglari), lakin sonra
rlitubat artanda humus qiymsatlorinin noqto-
lorinds qarisiqliq vo miixtoliflik miiqayiso
olunur

Natico

Hor iki codveli miigayiso etdikdo go-
rlirtik ki, qida maddalori 30 il avval aparilmisg
todgigatlardan ¢ox asagidir. Bu da onu
gostorir ki, torpaglarin fasilosiz istifadosi,
agrotexnikaya diizgiin omoal edilmomosi,
giibro normalarina diizgiin riayst edilmomasi
qonur dag-¢omon torpaqlarinda miinbitlik
amillorinin  azalmasma sobob  olmusdur.
Qonur dag-meso torpaqlarinda da agaclarin
kosilmasi mesolorin  seyroklogmasine sobab
olmusdur ki, noticodo meso ekologiyasini
pozmus vo humusun vo qida maddslorinin
50%-dok azalmasi ilo noticolonmisdir.

Todqgigatimizdan bels natico oldo etdik
ki, kosilmis meso agaclarmin borpa edilmaosi
va akin sahalorindan diizgiin istifads edilmasi
miitlogdir.
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OGUZ RAYONUNUN MUXTOLIF TORPAQ
TiPLORINDO MUNBITLIK ELEMENTLORININ
OYRONILMOSI
S.T. Talibova, E.M. Mustafayev

Xiilasa: Mogalo Respublikamizin Oguz rayonunda
aparilmis  todqiqat isine  aiddir. Bu rayon
Respublikamizin conub-sorq hissasindo yerlosir vo
oldugca gadim tarixo malikdir. Orazinin miinbit torpaq
ortilyii vardir. Rayon orazisini dagliq vo dagotoyi
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zonalar togkil edir. Mesoalti torpaq saholori 45007
hektar orazini ohato edir. Mesalik sahonin 37107
hektar1 otraf miihitin miihafizosino aid qoruyucu
kateqoriyaya daxildir. Bundan slavs, Oguz ssharinin
otrafinda 546 hektarliq orazi yasilliq zonasi kimi
miioyyon edilib. Homg¢inin, rayon orazisindo kond
tosarriifat liglin yararli hesab edilon torpaq sahosi iso
44407 hektardir. Rayon torpaqlarinda humusun
miqdar1 orazinin relyefindon, torpaq ndviindon vo iqlim
soraitindon asili olaraq doyisir. Dagliq orazido moso
torpaqlar1 dstiinliik toskil edir ki, bu torpaqlar da
humusun miqdarina gora olduqca zengindir, ¢iinki
orazinin bitki Ortilyli ve yarpaq disimi {zvi
maddolorin  torpaq lizorindo toplanmasina  gorait
yaradir.

Acar sozlor: humus, kosim, torpaq, {izvi madds, Oguz,
namlik.

HU3YYEHUE JIEMEHTOB IIJIOJOPO/US B
PA3JIMYHBIX TUITAX ITOYB OI'Y3CKOI'O
PAVOHA
C.T. Tanubosa, .M. Mycmagaes.

Pe3tome: B crathe roBopurcst 00 McCCIeJOBaHHUH, PO-
BesieHHOM B OrysckoM paiioHe Hamed PecryOnuku.
OTOT pailoH pacrojiokeH B IOr0-BOCTOYHOM YaCTH
Hamed PecnyOmMKM W MMeEET OYEHb JAPEBHIOO
ucroputo. PalloH uMeeT MJI0JOpOAHBIN MOYBEHHBII
nokpoB. Teppuropusi palloHa COCTOUT U3 TOPHOM M
MIPeAropHoOH 30H. JIeCcHbIE yroibs 3aHUMAIOT IUIOILAAb
45 007 ra. 37107 ra necHO¥ IUIOLIAAW BKIIIOUEHBI B
3aIUTHYI0 KaTETOPHIO OXPaHbl OKPY’KArOIEH Cpenbl.
Kpome toro, 546 ra zemnmn Bokpyr ropoga Orys3
OmpeNeNieHsl Kak 3eJieHas 30Ha. Taxke IuTomans
3eMelb, CUYHUTAIOUINXCS TPUTOTHBIMH IS BEICHUS
CEJIbCKOTO XO35HCTBA, B pernoHe cocraniseT 44407 ra.
KonngectBo rymyca B IOYBE permoHa BapbUpPyeTCs B
3aBUCHMOCTH OT penbe(a MECTHOCTH, THUIA MOYBHI U
KIIMMaTUYECKUX ycJIoBUil. B ropHoil MecTHOCTH
mpeobaagaroT Top(hsIHBIC MIOYBBI, Ooratsie
COJEPKAHUEM TyMyca, MOCKOJIbKY PacCTHTENBHOCTh U
JIUCTOMAJ ~ MECTHOCTM  CO3JAlOT  yCIOBHSA  JUId
HAKOIJICHHSI OPTaHUYECKUX BEIIECTB B IIOYBE.
KiloueBble  cioBa: rymyc, IOuBa,

OpraHudeckoe BemecTBo, Orys3, BIaKHOCTb.

paspes,
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UOT 631.43
EKOLOJi KOND TOSORRUFATI
BECORMO TEXNOLOGIYALARININ
TORPAQLARIN AQROFIZIiKi
XASSOLORINO TOSIRI
A.Hasimova
Azarbaycan Respublikasi Elm va Tahsil Nazirliyi,
Torpagsiinashq va Agrokimya Institutu,
Baki sah. M.Rahim 5.
hesimovaarzu9@gmail.com

IMPACT OF ECOLOGICAL
AGRICULTURE CULTIVATION
TECHNOLOGIES ON THE
AGROPHYSICAL PROPERTIES OF SOILS
A. Hashimova
Ministry of Science and Education of the Republic
of Azerbaijan, Institute of Soil Science and
Agrochemistry, Baku, M. Rahim, 5

Abstract. The research was carried out with Barakatli-
95 variety of winter wheat in "Arzu" rural farm in
Malbinasi village of Yevlakh district, applying
traditional and minimum tillage technology on
irrigated grass-grey soils. During the research, soil
samples were taken and agrophysical properties of
soils were determined. The amount of water-
resistant aggregates decreased towards the depth and
the erosion resistance of the soil weakened. A sharp
increase was observed in the density indicators of
the soil of the experimental area towards the depth.
Porosity decreased along the profile towards depth.

Key words: irrigated grass-grey soils, water-
resistant aggregates, density, specific gravity,
porosity

Giris

Intensiv texnologiya ilo payizliq bugda
bitkisinin becorilmosi vo giibrolonmasi gos-
torir ki, antropogen tosirlordon torpagin aqro-
kimyavi, aqrofiziki vo bioloji xiisusiyyatlori, o
climlodon bitkilorin qida rejmi  doyisir.
Torpaga iizvi, mineral, yasil giibrolor-side-
ratlar totbiq edilmoklo okin sahasinin azot,
fosfor, kalium rejmini yaxsilagdirmaq miim-
kiindiir ki, bununla da payizliq bugda bitki-
sindon yiiksok vo keyfiyyotli mohsul almaga
nail olmaq miimkiindiir.
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Ovvalds gostordiyimiz kimi, torpaglarin
aqgrofiziki xassolori onun miinbitliyindo vo
bitkilorin inkisafinda ¢ox miihiim ohomiyyot
kosb edir. Bizim bu istiqgamotli tocriibo-
lorimizin osas magsadlorindon biri bu xiisu-
siyyatlorini alverisli voziyyato gotirmakdir.

Tadqiqat orazisi Kiir-Araz ovaliginda
Yevlax rayonunda suvarilan g¢omon-boz
torpaqglarda yerlosir. Bu torpaqglarin aqrofiziki
xassalorinin dyronilmasi prof. R.H. Mammad-
ovun adi ilo baghdir. [3, s.232; 4, s.236].
Sonralar iso M.P. Babayev suvarilan torpaq-
larda, Y.C. Hosonov meliorasiya olunmusg
¢omon-boz torpaglarda aqrofiziki todqiqat
islori aparmisdir. [2, s.216; 3, 5.232; 4, 5.236].

Siibuta ehtiyac yoxdur ki, torpaqglarin
aqrofiziki  xassolori  onlarin  miinbitlik
gostaricilorindo osas rola malikdirlor. Totbiq
olunan todbirlorin asas mogsadlorindon biri do
torpaqlarin aqrofiziki xassolorinin yaxsilag-
dirilmasi hesab edilir.

Torpaqglarin aqrofiziki xassolorinds asas
ohomiyyato malik olan onun qranulometrik
torkibidir. Todqiqat orazisi torpaqlarinin
granulometrik torkibi M.P.Babayev 1970-
1990-c1 illords todqiq etmis vo suvarmadan
asili olaraq onda bas veron doyisilmolori
gostormisdir. [2, .216].

Ekoloji kond tosorriifatinin osas tosir
dairolorindon biri torpaqlarin aqrofiziki xas-
solorinin yaxsilagdirilmasidir. Bir ¢ox tod-
qiqatcilar bu istiqgamotds tocriibolor apararaq
onun torpaqglarin aqrofiziki xassoloring miis-
bot tasir gostordiyi naticalori oldo etmisdirlor.
Diizdiir bu tocriibalor osason miixtolif torpag-
iglim soraitinde vo miixtalif illorde miixtalif
todqiqatcilar torofindon aparilsa da naticolori
analoji olmusdur.

Ovvalds gdstordiyimiz kimi, torpaqlarin
aqrofiziki xassoalori onun miinbitliyindo vo
bitkilorin inkisafinda ¢ox miihiim ohomiyyat
kosb edir. Bizim bu istigamatli tocriibolo-
rimizin asas mogsadlorindon biri bu xiisusiy-
yatlorini alverisli voziyyato gotirmokdir.
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Minimum becorma texnologiyasinin
osas xiisusiyyatlorindon biri torpaga daha az
mexaniki tosiri olmasidir. Ona goéro do bu
becorma texnologiyasinda struktur hissaciklor
daha az dagilir vo ya miihafizs edirlor.

Tadqgiqatin obyekti vo metodikasi

Tadgiqat suvarilan ¢omon-boz torpag-
larda ononavi vo minimum torpaq becarmalari
texnologiyasimni  totbiq etmoklo, Yevlax
rayonunun Malbinasi kondi orazisinds “Arzu”
kondli fermer tosarriifatinda payizliq bugdanin
Borakatli-95 sortu ilo aparilmigdir.

Tadqiqat miiddotinds payizliq bugdanin
inkisaf morhoalolori {izro torpaq vo bitki
niimunolori gotiiriilmiis, tohlil edilmis, tocriiba
sahosindo fenoloji miigahidolor aparilmis,
mohsul ucotu vo riyazi hesablamalar
apartlmisdir. CoOl tocriibalorinin aparilmasi,
mohsuldarligin hesablanmasi, tacriibonin do-
qigliyi vo korrelyativ olagolorin riyazi tohlili
B.A.Dospexov [6, ¢.351], V.N.Perequdov [9,
c.182], P.N.Konstantinov [7, ¢.260] vo
A.M.Meseryakov [8, ¢.153-155], iqgtisadi

somaralilik N.N.Baranov [5, ¢.109] tsullar
ilo yerino yetirilmisdir.

Todqiqat zamani gotiiriilmils torpaq
niimunslorindo tohlillor asagidaki tisullarla
tayin olunmusdur: torpagin sixligi vo iimumi
mosamolik N.A.Kaginskinin modifikasiya-
sinda V.S.Zaytsevin sadslogdirilmis hesabla-
mas1 yolu ilo; torpagin nomliyi 105°C
termostatda qurutmagla.

Eksperimental hissonin tahlili vo
miizakirasi

Torpaglarin osas miinbitlik gostorici-
lorindon biri onun struktur torkibi vo
suyadavamli aqreqatlarin miqdaridir. Tocriibo
sahoasindoki suvarilan ¢amon-boz torpaglarin
struktur  torkibindo 10 mm-don bdyiik
hissociklorin miqdar1 15,01-48,22% arasinda
dayisilir. Bu da onun qranulometrik torkibin
agir olmast ilo olagodardir. Ust horizontda
0,25 mm-dan boyiik hissaciklor 79,59% toskil
etso do, suyadavamli aqreqatlarin miqdar
xeyli az 22,82% olmusdur. Okinalt1 qatda har

iki gostarici iist qatdan yiiksokdir. (cadval 1).
Cadval 1

Tacriiba sahasinds torpaqlarin struktur vo suyadavamh aqreqat tarkibi

Koasimin Genetik Agreqatlarin dl¢iisii, mm-lo, miqgdar1 %-la(suratds quru, maxracda su ilo analizin naticasi)
yeri horizont vo >10 5-10 3-5 2-3 1-2 0.5-1.0 0.25-0.5 <0.25 >0.25
dorinlik, sm-lo
Yevlax Aya'.ca.z 15,01 21,10 13,58 8,36 11,88 3,52 6,14 21,41 79,59
rayonu 0-24 - 4,45 4,02 3,02 3,50 3,63 4,20 77,18 22,82
Malbinasi
kondi AYa".ca.z 53,22 17,25 945 5,36 4,97 2,05 2,34 5,36 94,64
24-52 - 0,25 2,02 2,50 4,50 6,87 10,30 73,56 26,44
Bca.z 48,22 20,64 9,06 491 51 2,22 2,99 6.85 9315
52-78 - 1,50 1,15 2,65 3,10 8,49 9,40 73,71 26,29
BCca.cs 39,10 20,84 10,28 6,63 8,84 317 4,80 6,34 93,66
78-97 - 0,70 8,35 4,25 3,97 3,39 2,67 76,67 23,33
Cs 37,84 21,65 11,03 6,19 6,70 2,37 3,09 11,13 88,87
97-134 - - 1,42 2,35 2,57 1,78 2,60 89,28 10,72
Bu onu gostorir ki, okinalti qatda migdarinin  yiiksoldilmosi  homiso  okingilori

humusun vo fiziki gilin miqdar okin qatindan
kaskin forglonmir. Dorinliys dogru on asagi
qatda suyadavamli aqreqatlarin miqdart xeyli
azalir ki, bunun da osas sobabi humusun
azalmasi, karbonatlarin miqdariin yiiksol-
mosidir. Ona goéro do, dorinliyo dogru
suyadavamli aqreqatlarin miqdan azalir vo
torpaglarin eroziyaya qars1t davamlilig zaifloyir.
Bu xiisusiyyatloro goro suvarilan g¢oman-boz
torpaglarmin  struktur  torkibinin  yaxsilag-
dirlmast  vo  suyadavamli  aqreqatlarin
[3, 4,]. M.P.Babayev [2, s.216], Y.C.Hasanov
[3, 4] vo E.A. Qurbanov [2,] torofindon hoyata
kegirilmisdir. M.P.Babayev [1,], E.A.Qurbanov
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diigiindiirir. Bizim apardigimiz eksperiment-
lorin asas torkib hissasini bu moagsad tutur.

Torpaglarin  miinbitliyinds shamiyyaetli
rola malik aqrofiziki xassslorindon olan sixliq
bitkilorin kok sisteminin inkisafinda ¢ox oho-
miyyatlidir. Sixliq homginin torpaqda hava-
istilik, hava-riitubot rejimindo avazedilmoaz bir
xassodir. Becormo  texnologiyasindan  vo
suvarmadan asili olaraq doyisilir.

Kiir-Araz ovaliginin torpaqlarinin sixlh
gmm Oyronilmoesi miixtalif illorde R.H.
[2,] suvarmanin tosiri ilo onun doyisilmasi
istigamatini todqiq etmisdilar.

2 sayh codvoldo tocriibo sahasi torpaq-
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larinm  sixliq gostoricilori  verilmisdir. Ust
horizontda onun gostaricisi 1,25 g/sm3 oldugu
halda, dorinliyo dogru koskin artma miisahido
edilir. Bunun asas sobobi okinalt1 vo ondan altda
yerlason horizontda sixligin daha ¢ox olmasidir.
Becormo vo suvarma iglori zamani okinalt1 qat
barkiyir vo suvarma sularinda olan lil saquli
miqrasiya edarak bu horizontlarin sixhigini va
barkimasini yiiksoldir. Bu hal xiisuson meylliyi
zoif olan vo suvarilan sahonin asagi hissosindo
daha farqli 6ziinii gostarir.

Cadval 2
Tacriiba sahasi torpaqlarmin fiziki xassalori
Koasimin Genetik Sixhigy, Xiisusi Umumi
yeri horizont g/sm? kiitlasi, masamoalik,
vo g/sm? %-ls
dorinlik,
sm
Yevlax Aya'.ca.z 1.25 2.70 54.0
rayonu 0-24
Malbinasi | AYa".ca.z 1.38 2.76 50.0
kondi 24-52
Bca.z 144 271 47.0
52-78
BCca.cs 1.49 2.70 45.0
78-97
Cs 1.49 2.72 45.0
97-134

Tadqiqat apardigimiz bu torpaglarin
vaxtagirt okinalti qatin yumsaldilmasi yaxsi
notico verar. Ona goéro do bu fermerlorin
diggetindo olmalidir.

Suvarilan ¢omon-boz torpaqlarin xiisusi
kiitlosi 2.70-2.76 q/sm3 arasinda doyisilir.
Okinalt1 horizonta onun on yiiksok qiymati-
2.76 g/sm3 miisahido edir. On asag1 qiymot
159 okin qat1 ti¢iin saciyyavidir. (cadval 2).

Torpaglarin imumi mosamoliyi
bitkilorin inkisafinda va istilik-hava rejiminin
formalagsmasinda ¢ox ohomiyystli olmagqla
koklorin normal inkisafina tosir gostorir.

2 saylt cadvaldon goriiniir ki, dorinliys
dogru profil boyu masamolik zoifloyir. Ust
okin qatinda on yiiksok qiymet alinmisdir vo
54.0% toskil edir. Okinalti qatda bu roqem
50.0% vo ondan altda yerlogon qatda iso
47.0%-o enir. Bu gatdan asagida yerlogon
horizontlarda iss 45.0%-0o catir.

Umumi olaraq belo noticoyo golmok
olar ki, becoarma texnologiyalar1 fonunda eko-
loji kond tesarriifatinin totbiqi torpagin aqro-
fiziki xassalorinin yaxsilasmasina xidmat edir.

Natica
Suvarilan ¢omoan-boz torpaqlarin struk-
tur torkibindo 10 mm-don bdyiik hissaciklorin
miqdar1 15,01-48,22% arasinda doyisilmigdir.
Bu da onun qranulometrik torkibin agir
olmasi ilo olagodardir. Ust horizontda 0,25
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mm-dan boylik hissaciklor 79,59% toskil etso
do, suyadavamli aqreqatlarin miqdar1 xeyli az
22,82% olmusdur. Darinliys dogru on asagi
gatda suyadavamli aqreqatlarin miqdar1 xeyli
azalmisdir ki, bunun da asas sabobi humusun

azalmasi, karbonatlarin miqdarmin
yliksolmosidir.
Suvarilan  ¢omon-boz  torpaqlarinin

sixliq gostaricilari st horizontda 1,25 g/sm3
oldugu halda, dorinliyo dogru koskin artma
miisahido edilmisdir. Suvarilan ¢omon-boz
torpaqglarin  xiisusi kiitlosi 2.70-2.76 g/sm3
arasinda doyisilmisdir. Dorinliyo dogru profil
boyu masamalik zoiflomis, list okin gqatinda an
yiksok qiymot almmis vo 54.0% toskil
etmisdir. Okinalt1 qatda bu rogom 50.0% vo
ondan altda yerloson qatda iso 47.0%-o
enmisdir. Bu gqatdan asagida yerloson
horizontlarda iso 45.0%-o ¢atmisdir.

Becorma texnologiyalari fonunda eko-
loji kond tosarriifatinin totbiqi torpagin aqro-
fiziki xassalorinin yaxsilagmasina xidmat edir.
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A. Xawumosa

AnHotanus: HccnenoBaHusi MpoBENEHBI Ha O3UMOM
nuieHue copra bapakatnu-95 B cenbCckoM X03sHCTBE
«Ap3y» cena ManbuHacuEBmaxckoro palioHa ¢ mpume-
HEHHEM TPAJAWIMOHHOW M MUHHMAIBHONH TEXHOJOTHH
00paboTKM MOYBBI HAa OPOLIAEMBIX TPABSHO-CEPHIX
moyBax. B xome mccnenoBaHMit ObUIM B3ATHI IPOOBI
MOYBBI M ONpeNeNeHbl arpo(u3n4ecKue CBOWMCTBA
noyB. C TIOyOMHOH KOJMYECTBO BOAOYHOPHBIX
arperaToB yMEHBINAJIOCh, a 3PO3MOHHAS CTOMKOCTH
mouBbl ocmadeBana. Habmoganock pe3koe yBelTuueHue
MoKa3aTesel INIOTHOCTH MOYBHI OMBITHOTO yYacTKa I10
Mepe yriyOmenns. IlopucTocTs yMmeHbIIANach 110
poUIT0 B TIyOHHY.

KnaioueBble cioBa: opolraeMmple  TpaBsiHO-CEpbIC
MOYBBI, BOJOYIIOPHBIE  3allOJHUTENH, IUIOTHOCTH,
YZeNBHBII BEC, HTOPUCTOCTb.
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EKOLOJi KOND TOSORRUFATI BECORMO
TEXNOLOGIYALARININ TORPAQLARIN
AQROFIiZiKi XASSOLORINO TOSiRI
A.Hagimova

Xiilasa. Todgigat suvarilan ¢omon-boz torpaglarda
anonavi vo minimum torpaq becormolori texnolo-
giyasim totbiq etmoklo, Yevlax rayonunun Mal binasi
kondi orazisinds “Arzu” kondli fermer tosarriifatinda
payizlig bugdanin Barokatli-95 sortu ilo aparilmigdir.
Toadgigat miiddatinds torpaq niimunalori gotirilmiis vo
torpaglarin aqrofiziki xassalori miioyysn olunmusdur.
Darinliys dogru suyadavamli agreqgatlarin migdar azal-
mis Vvo torpaglarin eroziyaya garst davamlilig
zoiflomigdir.  Tocriibo sahasi  torpaglarimin - sixhq
gostoaricilorinda darinliya dogru keskin artma misahido
edilmigdir. Dorinliya dogru profilboyu mosamalik
zoiflomigdir.

Agar sozlor: suvarilan ¢aman-boz torpaglar, suya-
davaml: agreqatlar, sixlq, xisusikiitlo, masamalik
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QUBA-XACMAZ BOLGOSINDO
SUVARILAN DAG BOZ- QOHVOYIi
TORPAQLARDA GUBROLORIN BiBOR
BiTKiSI ALTINDA TOTBIQININ
SOMOROLILIYI
V. Caoforov, G. Riistamova
Azarbaycan Respublikast Elm va Tohsil Nazirliyi,
Torpagsiinashq va Aqrokimya Institutu,
Baki soh. M.Rahim 5.

Lonkaran Dévlat Unversiteti, Lankoran sahori,
General Hazi Aslanov xiyabani 50.
vcdiv@rambler.ru

EFFECTIVENESS OF FERTILIZER
APPLICATION UNDER PEPPER
PLANTS ON IRRIGATED MOUNTAIN
GREY-BROWN SOILS IN THE GUBA-
KHACMAZ REGION
V. Jafarov, G. Rustamova
Ministry of Science and Education of the Republic
of Azerbaijan, Institute of Soil Science and
Agrochemistry, Baku, M. Rahim, 5
Lankaran State University, Lankaran city,
General Hazi Aslanov alley 50.

Abstract: Obtaining high and quality products from
agricultural crops is one of the priority issues of today.
The solution of this issue largely depends on the
correct implementation of agrotechnical measures in
agriculture, mainly fertilization. For this purpose, it is
important to study the dynamics of fertilizer changes in
the soil.

The application of organic and mineral fertilizers
together with organic fertilizers under pepper plants in
the irrigated mountain gray-brown soils of the Guba-
Khachmaz region was studied by us in field studies.
The joint application of mineral and organic fertilizers
showed better results than their separate application.
Thus, the dynamics of nutrient elements in the soil at
the stages of plant development significantly increased
when organic and mineral fertilizers were applied
together.

Keywords: soil, dynamics, plant, pepper, organic and
mineral fertilizer, ammonia nitrogen.

Giris
Torpaq miinbiitliyi kond tosorriifatinin
istehsalinda balica rol oynayan amildir. Bu da
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ohalinin orzaq mohsullarina, sonayenin iso
xammala olan tolobatinin ddonilmesindo osa
vasitadir.Torpaq miinbiitliyinin  artirilmasi
kond tosrriifati bitkilorinin mohsuldarliginin
yuksaldilmasindo bir basa tosiro malikdir vo
bu totbiq edilon aqrotexniki todbirlor sisite-
minds {izvi vo mineral glibralorin totbiqi ¢ox
boylik shomiyyat kosb edir.

Bitkilorin qgidalanma xiisusiyyotlori vo
torpaqda olan asas qida elementlorinin mo-
nimsonilon formalarmin miqdarin1 vo ehti-
yatlarini bilmokls giibrolorin somarali istifado
edilmo iisullarinin Syronilmasi aqrokimyovi
todqiqatlarin vacib problemlorindon biridir

Bildiyimiz kimi Quba-Xa¢maz zonasi
meyvo-taravaz istehsall lizra respublikamizda
aparict yerlordon birini tutur vo bu bolgo
torpag-iglim soraitino vo cografi-iqtisadi mov-
geyino goro bir sira olverigli cohatlora
malikdir.

Uzun illor bu bélgonin torpaq Ortliyli vo
miinbitlik xassolori bir sira alimlor torafindon
(H.Oliyev, C.Hiiseynov. M.Cabrayilov, V.Coe-
forova vo. s.) torofindon todiqiq edilmis vo
Oyronilmisdir.

Quba-Xa¢maz zonasinda okin saholori
altinda ¢comon-meso vo ¢omon-qohvayi tor-
paglar genis istifado olunur ki, homin tor-
paqlar da meyvo baglari, torovaz bitkilori vo

kond tosorriifati istehsalina colb edilmis
torpaglardir. [3]
Quba-Xa¢maz  bolgesindo  yayilmis

suvarilan dag boz-qohvoyi torpaglarin mexa-
niki torkibi agir gillicalidir. Bu torpaglarda lil
fraksiyasinin  miqdar1  dstiindiir.  (imumi
miqdar1 47%-o qodori). Osas qida element-
lorinin imumi formalar1 ilo osason yaxsi
tomin olunsa da bu elementlorin bitkilor
torofindon monimsonilon formalar1 ilo zoif
tomin olunmuslar. [3]

Orazido olan torpaglarin miinbitliyinin
artirilmasi vo kond tosarriifat1 bitkilorinin o,
climlodon torovaz bitkilorinin  mohsuldar-
ligimin artirilmas1 osas problemlordon biri
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oldugunu nozoro alaraq zonanin ¢omon-meso
torpaglarinda bibar bitkisi altinda mineral vo

iizvi glibrolorin  totbiqinin  somoraliliyinin
artirnlmast  mogsadi  ilo  ¢dl  tocriibalori
aparilmisdir.

Tadqgigatin metodikasi

Col tocriibolori 2023-cli ildo Xag¢maz
rayonu Qalgan kondi orazisindo suvarilan dag
boz- gohvayi torpaqlarinda bibar bitkisi ila
apartlmisdir.

Tocriibalor 3 tokrarda 4 variantda
olmagla hor lokin sahosi 50 m? olmusdur.
Mineral giibralorin verilma {isulu norma vo
nisbotlori cadvaldo geyd edilmis variantlar
izro aparilmisdir.

Tacriibs sahasindo mineral giibralorden
azot gilibrosi kimi amonium sorasindan
(tesiredici maddo 34 %) fosfor giibrosi kimi
sado superfosfatdan (tosiredici madds 18 %),
kalium giibrosi kimi iso kalium xloriddon
(tosiredici madds 58 %) istifado edilmisdir.
Uzvii  giibrolordon  yarimgiiriimiis  halda
peyindan, (torkibinds 0,5 % azot, 0,3% fosfor
va 0,6% kalium) istifads edilmisdir.

Tadqiqatda qgida elementlorinin dinami-
kasint 6yronmok mogsadi ilo bitkinin inkisaf
marhalasi iizrs torpaq niimunolori 0-25, 25-50
sm dorinliklordon gotiirtilorok asagidaki kim-
yovi tohlillor aparilmisdir. Udulmus amonyak
N-NHs-D.P.Konyev lisulu ilo, Nitrat azotu N-
NOz Qrandval-Lysj metodu ilo tohlil
edilmisdir.

Tacriibado bibor bitkisinin “Yadigar”
sortundan istifado edilmisdir. Bitkilora aqro-
texniki qulluq islori giibrolorin verilma nor-
mast istisna olmaqla bolgo ticiin gobul edilmis
aqroqaydalara uygun yerina yetirilmisdir.

Tahlil vo miizakira

Torovoz bitkilori igorisindo bibor dada
vo keyfiyyot gostoricilorino goéro 0ziino-
moxsuslugu ilo ferglonir. Belo giiman edilir ki
bu sirin bibar bitkisi sokkizinci osrdo
Bolgariyadan Ukraynaya gotirilmisdir. Aci
bibar bitkisi iso daha gadim tarixe malikdir.
Belo ki, aragdirmalara goro aci1 bibar bitkisi
halo 3 min il avval Conubi Amerikada yerli
ohali torafindon istifado edilmisdir.

Bibar bitkisi torkib etibari ilo zongindir.
Belo ki,torkibindo texniki yetiskonlikdo 5,5-
don 7,7%-0 godor quru madds,. meyvalor
yetisdikco 1so quru maddonin miqdari artaraq
11,7-12,0%-5 gatir. Ziilal 1,4-1,5%, vitamin C
texniki yetiskonlikdo 84-176 mq%, bioloji
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yetiskonlikdo 146-270 mq%-o qodar yiiksalir.
Bunlardan basga bibarin torkibinds selliiloza,
pektinlor, azotlu maddolor, iizvi tursular,
vitaminlor, mineral duzlar, acilig veron
alkoloid-kapsaisin vo rongveran karotinoid
maddalori vardir. Bibar bitkisinin meyvalari
Xalq tobabotindo genis istifado edilir. Bundan
basqa o moisotdo dad veron odva kimi do
istifado edilir.

Beloliklo bibarin sirin vo aci sortlari
odva kimi, tibbdo, konserv vo emal sona-
yesinda, duza qoyulmada, liker-araq isteh-
salinda, hom¢inin monanaya, tirtila vo basqa
hosoratlara qars1 insektisid kimi istifado
olunur. [7]

Dovlot Statistika Komitosinin  verdiyi
molumata osason 2023-cii ildo Azorbaycanda
2335,4 hektar sahodo sirin bibor, 1051,1
hektar sahado aci bibar okilmis, 36150,7 ton
sirin bibar, 12230,4 ton aci bibar mohsulu
istehsal edilmisdir. [6]

Bibor bitkisinin meyvolori ham bioloji
homdas texniki yetiskonlikds istifado edilir. Bu
bitkinin Azorbaycanda rayonlasdirilmos Ya-
digar, Murad, Ziimriid Podarok Moldavi, Sofa
sirin bibor sortlar1 eyni zamanda aci bibarin
Goy-gol Sakira F 1 sortlar1 okilib becarilir.

Tacriibado okib becordiyimiz yadigar
sortunun vegetasiya miiddoti 98-102 giin,
mohsuldarliq 430-470 sen.ha, keyfiyyat gosto-
ricilori iso quru maddo 7,4-8,8%, iimumi
sokor 2,5-4,5%, vitamin C-118-167mq%
arasinda dagyisir.

Bibar bitkisinin an yaxs1 saloflori agbas
kolom, xiyar ¢oxillik otlar hesab edilir. Bu
bitki qida maddolori ilo zongin miinbit tor-
paglarda daha yaxs1 inkisaf edir. Bu sobobdon
becormo zamani bibar bitkisindon yiiksak vo
keyfiyyatli mohsul alds edilmasi ii¢iin tizvi vo
mineral giibralorin totbiq edilmasi vacib
masaladir.

Aparilmis miixtolif todqigatlarda siibut
olunmusdur ki, vegetasiya orzinds hektara 20
ton peyin 150-180 kq azot, 120-180 kq fosfor,
120-150 kq kalium verilmosi maoslohat
goriliir.[2]

Torpagin somoarali vo potensial miinbit-
liyinin, eyni zamanda bitki mohsuldarli§inin
artirtlmasinda baglica amillordon biri lizvi vo
mineral giibrolorin totbiqidir.[3]

Giibralorin diizglin vo somarali totbiqi
sayosindo torpagin aqrokimyovi xiisusiyyot-
lori xeyli yaxsilagir vo bitkilorin qidalanmasi
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ticlin olverisli sorait yaranir. Torovoz bitkilori
on ¢ox kalium, sonra azot, on az isa fosfordan
istifado edirlor. Ogor torovaz bitkilorindon
kolom bitkisi azotdan, cugundur fosfordan
daha ¢ox istifado etdiyi halda bibor bitkisi
yalniz vegetasiyanin ovvolindo fosfora daha
tolobkar olur. [4]

Aparilmis todqigat zamanmi Quba-Xag-
maz bolgaesinin suvarilan dag boz- gohvayi
torpaglarin aqrokimyovi xiisusiyyatlori Oyra-
nilmis vo torpaqglarin azot, fosfor va kaliumun
imumi formalar1 ilo yaxs1 tomin olunsa da,
homin elementlorin miitohorrik formalarinin
iSa zoif tomin olundugu miisyyon edilmisdir.

Bolgonin torpaglarinin miinbitliyinin vo
homin torpaqda becarilon torovoz bitkilorinin
mohsuldarliginin yiiksaldilmesi mogsadi ilo
miixtolif giibrolomo sisteminin  totbiqinin
zoruridir.

Aparilmis todqiqiatlarda tosdiq olun-
musdur ki, azot, fosfor vo kaliumun elo ca do
mikrolementlorin bibar bitkisinin inkisafinda
mithim rolu var. Bu elemnetlorin {izvi
giibrolorlo birlikde torpaqda totbi edilmaosi
torpagin miinbitliyinin artirmaqla  yanasi
bitkinin inkisafina vo mohsuldarligina miisbot
tosir gostorir.

Bibor bitkisi vegetasiya dovriindo azot
elementino daha ¢ox tolobat gostorir. Bu onun
bioloji xlisusiyyatlori ilo birbasa slagadardir.
Azot giibrolorinin totbiqi  bitkinin inkisaf
fazalarinin normal kesmosino tosir edorak
mohsulun  yetismosini  gtezlosdirir  [5]
Todqgiqiat zaman1 {izvi vo minaral giibralorin
bibar bitkisi altinda asas qida elenmentlorinin
dinamikasina tosiri Odyronilmisdir. (azotun
ammonyak formasli N-NH4) cadval 1.

Todqigiat zamani qida maddslorinin
torpaqda dinamikasinin dyronilmasi magosadi
ilo bitkinin inkisaf morhalaloei tizro 0-25, 25-
50 sm-lik derinliklordon torpaq niimunslori
gotliriilimiis vo aqrokimyovi tohlillor aparil-
migdir.

Bolgonin torpaqglariin miinbitliyinin va
homin torpaqda becarilon torovoz bitkilorinin
mohsuldarliginin yiiksaldilmesi mogsadi ilo
mixtolif giibrolomo sisteminin totbiginin
zoruridir.

Aparilmis todqgiqiatlarda tosdiq olun-
musdur ki, azot, fosfor vo kaliumun ela co do
mikrolementlorin bibar bitkisinin inkisafinda
mithim rolu var. Bu elemnetlorin iizvi
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giibrolorlo birlikdo torpaqda totbi edilmasi
torpagin  miinbitliyinin artirmaqla yanasi
bitkinin inkisafina vo mohsuldarligina miisbot
tosir gostorir.
Cadvall
Suvarilan dag boz- qahvayi torpaqglarda bibor
bitkisi altinda giibralorin tatbiqinin udulmus
ammonyak azotunun (N-NH4) dinamikasina tasiri

(ma/kq)
Bitkinin inkigaf
Morholalori
Dorinlik @ g
. . drinii @ g
No Tacriibovariantlar: sm-lo g .‘_E"’ S5
8 X~ g5
£ & g°
| © §°
1 Glibrasiz 0-25 19,87 | 10,45 3,90
(nozarat) 25-50 | 18,30 | 9,29 2,80
0-25 | 28,76 | 17,30 | 10,39
2 N175P105K210 25-50 | 20,15 | 10,89 7,49
3 Peyin 25| 0-25 | 23,10 | 10,29 6,43
t//hapeyin 25-50 | 10,05 | 6,53 4,32
4 N100 P60 K120+ | 0-25 30,28 | 18,77 8,17
(15 t/ha. Peyin) 25-50 | 21,10 | 5,90 3,04
Torpaq miimunslorinde  ammonyak

azotunun (N-NHs) tohlil zamant molum ol-
musdur ki, mineiiral vo {izvi giibrolorin
bitkiya birlikds verilmosi vo ayr1 ayriligda
verilmasi ammonyakin torpaqda toplanmasi
vo doyismosino miixtalif ciir tosir edir. Belo
ki, nozarot (glibrosiz) variantla miiqayisado
torpagda  ammonyak azotunun miqdari
artmigdir.

Mineral vo tizvi giibralorin birlikds
totbiq edildiyi variantda N100 P60 K120+ (15
t/ha. Peyin) udulmus ammonyak azotunun
miqdar1 torpaqda xeyli artmis 30,28 mq/kqg-a
catmigdir. Quba-Xagmaz zonasi ¢omon-meso
torpaglarda bibor bitkisi altinda mineral vo
tizvi gilibrolorin  birlikds  totbiqi, torpaq
miinbitliyinin yiiksaldilmasino daha yaxs1
tosir gostormokla, bitkinin mohsuldarligina vo
mohsulun  keyfiyyotino  miisbat  tasiri
olmusdur.

Natica

Bolgonin suvarilan dag boz-gohvayi
torpaglarinda agrokimyavi todgigatlar aparilmisg
Vo homin torpaglarda osas gida elementlori ilo
zoif tomin olundugu miiayyan edilmisdir.

Suvarilan dag boz-gohvoyi torpaglarda
miixtalif giibrolomo sistemi (mineral, tizvi va
tizvi-mineral) totbig edilmokla bibar bitkisi
altinda osas (ida elementlorinin dinamikasi
Oyronilmisdir. Quba-Xagmaz zonast g¢omon-
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meso torpaglarda bibar bitkisi altinda mineral vo
tizvi giibralorin birlikdo totbigi, onlarin ayrn-
ayriligda verilon variantlarla miiqayisods torpaq
miinbitliyinin yiiksaldilmosino daha yaxsi tosir
gostormosi miioyyaon edilmisdir.

Bitkinin inkisaf fazalar1 tizro on yaxs1 gos-

toricilor  mineral  vo  lizvi  giibralorin
N10oPeoK120+15t/ha  peyin  variantinda  oldo
olunmusdur.
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EFFICIENCY OF APPLICATION OF
FERTILIZERS UNDER PEPPER PLANT ON
IRRIGATED MOUNTAIN GREY-BROWN SOILS
IN GUBA-KHACMAZ REGION
V. Jafarov, G. Rustamova

Xiilasa: Kond tosarriifati bitkilorinden yiiksak vo
keyfiyyatli mohsul olds edilmosi giliniimiiziin proritet
mosalalorindon biridir. Bu masalonin holli okingilikds
aqrotexniki totbirlorin osasondo gilibrolomenin diizgiin
hoyata kemirilmosindon ¢ox asilidir. Bu moqasadlo
glibralorin torpaqda doyismo dinamikasinin
Oyronilmasi vacib mosaladir.

Quba-Xagmaz bolgasinds suvarilan dag boz- gshvayi
torpaqlarda {izvi vo mineral giibrolorin bibor bitkisi
altinda mineral giibrolorin iizvi giibrolorlo birlikds
tatbiqi torafimizden ¢61 todqiqatlarinda dyronilmisdir.
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Mineral vo {izvi giibralorin birlikdo totbiq edilmaosi,
onlarin ayri-ayriligda verilmosi ilo miiqayisodo daha
yaxs1 naticolor gostormisdir. Bels ki, izvi vo mineral
giibralorin birlikds totbiq edilmasi zamani bitkilsrin
inkisaf morhalalari iizro torpaqda qgida elementlorinin
dinamikasini shomiyyatli doracads yiiksalmisdir.

Acar sozlor: torpaq, dinamika, bitki, biber, lizvi vo
mineral giibro, ammonyak azotu.

Y9OOEKTUBHOCTDb BHECEHUS
YJIOBPEHMI O NEPLIMM HA
OPOIIIAEMBIX TOPHBIX CEPO-
KOPUYHEBBIX IIOYBAX I'VBA-

XAUMA3CKOI'O PAMOHA

B. /Incacpapos, I. Pycmamosa

Pe3srome: IlonyueHne BBICOKOM M KauyeCTBEHHOU
IPOLYKLUU OT CENbCKOXO3AMCTBEHHBIX INPEANPUATUI
ABJIACTCA CCTOAHA OAHUM U3 IMTPUOPUTCTHBIX BOIIPOCOB.
Pemenue 3Toro Bompoca 3aBUCHUT OT MPaBHUIIBHOTO
MPOBEICHUS YAOOpPEHUH, MPEUMYIIECTBEHHO arpo-
TEXHUUYECKUX MEPONPUITUHA B CEIBCKOM XO3SICTBE.
J1st 3TOro BaXHO U3YyYUTh JUHAMHKY HW3MEHEHUS
yIOoOpeHHi B TIOYBE.

BHecenne opraHMYecKHX W MHUHEPATBHBIX YI0OpEHHHA
MO/l PacTeHHE Mepla Ha OPOLIAEMBIX TOPHBIX CEPO-
Oypeix mouBax ['y6a-Xauma3zckoro paiioHa H3y4E€HO
HaAaMH B TIOJIEBBIX HccienoBaHusAX. CoBMECTHOE
IMPUMEHCHUEC MUHEPAJIBHBIX n OPraHn4cCKux
yaoOpeHHi TOKa3ajo Jy4IIHe pe3ysbTaTbl, 4YeM
BHECEHHE UX IO OTAENBHOCTH. Takum obpa3zom, mpu
COBMECTHOM BHECCHHU OPraHUYCCKUX U MUHCPAJIbHBIX
yaoOpeHHil IWHAMHUKA COICPKAHUS MHUTATEIBHBIX
BELIECTB B IOYBE HA JTamax pa3BUTHUS pacTECHUI
CYILIECTBEHHO YBEIMYUBAJIACh.

KitoueBble cJjioBa: 1ouBa, AMHAMUKA, PACTEHUE,
meper,, OpraHuYecKHe W MHUHEpallbHBIE YIOOpEHHUS,
aMMUAYHbIN a30T.
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SIRVANIN BOZ-C9MOIN
TORPAQLARINDA UZVI
GUBROLORIN QARGIDALI
BITKISININ INKIAFINA TOSIRI
R.H Heydarova, A.0.9liyeva
Azarbaycan Respublikast Elm va Tahsil Nazirliyi,
Torpagsiinaslhq va Aqrokimya Institutu, Baki sah.
M.Rahim 5.
heyderova435@gmail.com
INFLUENCE OF ORGANIC
FERTILIZERS ON THE
DEVELOPMENT OF CORN IN THE
GRAY-MEADOWS SOILS OF SHIRVAN
R.H.Heyderova, A.A.Aliyeva
Ministry of Science and Education of the Republic
of Azerbaijan, Institute of Soil Science and
Agrochemistry, Baku, M. Rahim, 5

Abstract: Corn is one of the plants with the
characteristics of multilateral use. It ranks third in
world production after wheat and rice. Corn (lat. Zea
mays) belongs to the family of cereals, it is used for
various purposes. The fact that corn is a valuable plant
is that it allows you to solve two issues at the same
time - the issue of replenishing its reserves and
obtaining green silage from itsstems.

Keywords: fertility, nutrients, fertilizers, soil.

Giris

Azorbaycanda okingiliyin inkisafi qo-
dim tarixo malikdir. Coxsayli iqlim soraitindo,
zongin tobioto vo borokotli torpaga malik
Olkomizdo kond tosorriifatinin inkisafi {iciin
olverigli sorait vardir. “Kond tasarriifati”nin
donli bitkilor iizro inkisafi osason, mohsuldar-
ligin vo okin sahalorinin artirilmasi vasitasi ilo
hoyata kegirilir. Donli bitkilor arasinda
qargidali bitkisinin do xiisusi yeri var.
Qargidali taxillar fosilosino aid olan birillik
donli bitkidir.

Qargidali ¢oxtorofli istifado olunma
xiisusiyyatlorino malik bitkilordondir. Diinya
istehsalinda bugda vo diiylidon sonra ii¢lincii
yeri tutur. Qargidali (lat. Zea mays) taxillar
fosilosino aid olmaqgla ondan miixtolif
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mogsadlor iiglin istifado olunur. Qargidalinin
qiymatli bitki olmasi ondan ibaratdir ki, o
eyni zamanda iki mosaloni - don ehtiyatlarini
tamamlamaq va gévdasindon yasil silos almaq
masalosini hall etmays imkan verir. Onun
donindon un, yarma vo konserv (sokorli
qargidali) hazirlanir. Sonayeds iso qargidali
donindon nisasta, etil spirti, dekstrin, sokor,
yag, E vitamini, askorbin vo glutamin tursusu
almir.  Qargidali  bitkisinin  gdvdesindon,
yarpaq vo qicalarindan kagiz, linolium, siini
probkalar, plastik kiitlo vo digor momulatlar
hazirlanir. Qargidali heyvandarligin inkisafi
liclin boyiik ohomiyyat kosb edir. Ciinki o,
yiiksok gidali qarisiq vo siroli yemlor monbayi
kimi biitin ndv heyvan vo quslar {iciin
faydalidir.

Qargidalinin  yiiksok  qidaliligt  onun
zongin kimyovi torkibo malik olmasi ilo
baghdir. Belo ki, onun torkibinds 14-15% su,
65-70% azotsuz ekstratin maddo-nisasta, 19-
12% ziilal, 4-6% yaglar, kiil vo PP,E,D,K,C vo
B grupu vitaminlorls zongindir.

Qargidali basqa donli bitkilors nisbaton
torpaga az tolobkardir. Qargidali iiciin on yaxst
torpaq gara torpaq, tiind sabalidi vo tiind boz-
mesa torpaqlart hesab edilir. Torpaq reaksiya-
sinin neytral vo az qolovili olmast bitki {iglin
daha yaxsidir. Onun iiclin torpagin mexaniki
torkibinin yiingtil gilli vo gillicoli olmasi ¢ox
olverislidir. Qargidali giibrolora boylik ehtiyac
gostoron bitkilordondir.

Uzvi giibro bitkinin qgidalanmas: iigiin
lazim olan qida elementlori ilo torpagi zongin-
losdirmoklo yanasi, onun su-fiziki xassolorini,
aqrokimyavi xiisusiyyetlorini yaxsilagdirir, tor-
pag1 faydali mikroorqanizimlorlo zonginlog-
dirmoklo monimsonilon formaya kegon qida
maddalorinin bitkiya daxil olmasini siiratlondirir.
Mbohz bu baximdan Sirvan zonasinin torpaq-
iglim soraitindo becarilon qargidali bitkisinin
diizgiin giibrolonmosininin ~ dyronilmasi ¢ox
vacibdir [3].

Cox isti vo nomisli iglim soraitini xoslayan


mailto:heyderova435@gmail.com
https://doi.org/10.30546/89310.2025.3057

Torpaqsiinashq va Aqrokimya Jurnali, 2025, cild 2, Ne3

bu bitkinin vatoni Meksika (Morkozi Amerika)
hesab olunur. Qargidali Avropaya 1493-cu ildo
gotirilmisdir.

Hal-hazirda gargidalinin diinyada imumi
okin sahosi 112,7 mln hektara borabordir. Bu
bitkinin orta mohsuldarligi 30-35 sen/ha togkil
edir.

Qargidali basqa donli bitkilora nisboton
torpaga az tolobkardir. Qargidal {igiin on yaxsi
torpaq qara torpaq, tiind sabalidi va tiind boz-
meso torpaglart hesab edilir. Torpaq reaksiya-
smin neytral vo az golovili olmasi bitki {igiin
daha yaxsidir. Onun {iglin torpagin mexaniki
torkibinin yiingiil gilli vo gillicoli olmast ¢ox
olverislidir. Qargidali giibroloro boyiik ehtiyac
gdstoron  bitkilordendir. Uzvi giibro bitkinin
gidalanmasi ii¢iin lazim olan qida elementlori ilo
torpagi zonginlogdirmoklo yanasi, onun su-fiziki
Xassalorini, aqrokimyovi xiisusiyyatlorini yaxsi-
lagdirr, torpagi  faydali mikroorganizimlorlo
zanginlesdirmoklo monimsanilon formaya kegon
gida maddalorinin bitkiyo daxil olmasini siirot-
londirir. Mohz bu baximdan Sirvan zonasmnin
torpag-iglim  soraitindo  becorilon  qargidah
bitkisinin diizgilin giibrolonmasininin
Oyranilmasi ¢ox vacibdir. C6l tadqiqat islorinin
obyekti Ucar Dayaq Montagesinin boz-¢gomon
torpaglart olmusdur. Ucar Dayaq Moantogosi
Sirvan diiziiniin markozi hissasindo yerlogmisdir.
Orazi doniz soviyyosindon 12,5-145 m
hiindiirliikdadir. Iglimi quru oldugundan burada
yagmurlarm miqdari az olur, yay1 isti vo qis1 iso
soyuq kecir. Ucar Dayaq montoqgasinds osassn
boz-comon  torpaglarin  vo  onlarm  ndv
miixtalifliklori yayilmigdir. Bu torpaglar biitiin
Sirvan diiziindo genis yer tutur vo zona {iglin
sociyyovidir. Bu onunla slagodardir ki, zonada,
quru subtropik yarimsohra iglimi hakimdir vo
boz-comon torpaqlarm omolo golmasi {igiin

olverislidir [1, 4].

Bu orazilords qrunt suyunun soviyyesi 2-3
m dorinlikda, bozon iss torpaq sothine yaxin olur.
Bu sularin minerallagsma soviyyasi zaif olub 1,3-
1,9 g/l ¢atur.

Kimyovi torkibco, suda olan duzlarin
icorisindo sulfatlar iistiinliik togkil edir. Suvarma
sularmin  (sirvan kanalindan) minerallasma
dorocasi orta hesabla 0,68 g/l oldugundan
torpagin duzlagmasina tosir gostorir.

Tacriibadoe mineral giibralordon ammo-
nium sorasi, sado superfosfat, kalium sulfatdan,
lizvi gibro kimi yanmgiirimiis peyindon,
biohumusdan, “Sirvan” kompostundan istifads
edilmisdir.[5,6] Uzvi giibrolorin, fosfor va
kaliumun biitiin normasi, azot giibralorinin 30%-
i okin gabagi sum altina, azotun qalan 30%-i
bitkinin 3-5 yarpaq inkisaf fazasinda, 40%-i iso
8-10 yarpaq omolo golmo marholosindo
verilmigdir. Qargidali bitkisinin gida maddoe-
lorina tolobati, onun dan iigilin akin sxemi 70x30
sm olmagqgla toxumun iriliyindon asili olaraq
hektara 18-20 kq talob olunur [2].

Bu magsadlo Ucar Dayaq Montogesindo 3
tokrarda 5 variantda ¢0l tocriibasi qoyulmusdur.

Tacriibanin sxemi

Nozarat (giibrasiz)
N100 Pso K120 (20 t. peyino ekv.)
Peyin 20 ton/ha
“Sirvan” kompostu 20 t/ha
Biohumus 5 ton/ha
Biohumusun torkibindo 55%-1i nom-
likdo iizvi maddo-30%, humus-9,0; {imumi
azot-3,2; fosfor-2,6; kalium-2,0% toskil edir.

“Sirvan” kompostunun kimyovi torkibi:
28%-i Uzvi maddo, 1,3%-azot, 0,82%-fosfor,
1,2%-1 kaliumdan ibaratdir.

a s wn e

Cadval 1

Yerli tullantilardan alinan iizvi giibralorin Ucarin boz-¢coman torpaqlarinda gargidah bitkisinin boyuna va
struktur elementlaring tasiri

Ne Variantlar Yigimdan 1 adad gargidali qicasinda 1000 adad

gabaq bitkinin Umumi Uzuznlug, | Diametr, | Danin Donin | donin ¢okisi,
boyunun ¢oki, qr-la sm-la sm-la sayl, ¢okisi gr/la

ol¢iilmasi, sm adad gr-la

1. | Nozarat giibrosiz 2250 100 14 13,5 160 80 300

2. | Nioo Pso Kizo (20 t. peyins ekv.) 2719 225 22 15,0 467 185 400

3. | Peyin 40 ton/ha 248,0 145 17 14,0 517 118 200

4. | “Sirvan” kompostu 20 t/ha 256,0 195 18 14,0 519 159 300

5. | Biohumus5 ton/ha 266,0 200 23 15,5 527 205 350
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Aparilmis todqigatin noticolori gostordi
ki, miixtalif yerli tullantilardan iizvi giibra
kimi istifadosi boz ¢gomon torpaqlar soraitindo
qargidali bitkisinin inkisafina miisbat tosir
gostormisdir. Belo ki, bitkinin boy 0Ol¢iisii
giibro verilmis variantlarda giibrosiz nozarot

variantina nisboton artiq olmusdur. Daha
yliksok  gostorici  Biohumus 5  ton/ha
variantinda  (266,0 sm) olmusdur. Bu

variantda qargidali qi¢asinin ¢okisi, uzunlugu,
diametri, denin say1, donin ¢okisi yiiksak (200
qr, 23 sm, 15,5 sm, 527 od, 205 qr) olmusdur .
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SIRVANIN BOZ-COMON TORPAQLARINDA
UZViIGUBROLORIN QARGIDALI BITKISININ
INKISAFINA TOSIRI
R.H.Heydarova, A.0.Oliyeva

Xiilasa: Sirvanin suvarilan boz ¢amoan topaqlarinda 5
variantda, 3 tokrarda qargidali bitkisi altinda yerli
tullantilardan hazirlanmis  {izvi giibrolorlo tocriibo
goyulmusdur. Nisboton iistiin naticolor hektara 20 ton
Sirvan kompostu vo hektara 5 ton biohumus verilon
variantda  alinmigdir. Bu gilibrolor otraf miihitin
gounmast baximindan toqdirslayiqdir.

Acar sozlor: mohsuldarliq, qida maddolori, giibrolor,
torpaq

BJIMSIHUE OPTAHUYECKHUX YJIOBPEHUM
HA PABBUTHUE KYKYPY3bl HA
CEPOJIBIHBIX ITOYBAX IIIMPBAHA
P.I'Teidaposa, A.A.Anuiiesa

Pe3tome: B ycnoBusix opowaempix nouyB llupBana
OBUT 3aJI0KEH IIOJIEBOM OIBIT B 5-TH BapHaHTaxX M B 3-X
MOBTOPHOCTSAX IOJ KyJNbTYpy KYKypy3bl C IpHUMe-
HEHHWEM OpPraHWYEeCKHX yIOOpEeHWi, MOJYyYEeHHBIX H3
MECTHBIX OTXOJIOB.

Haunnyuenue pe3ynbTaThl OBIIIM MOJIYYEHBI B BapUaHTE
¢ mpumeneHneM 20 T/ra xommocrta «lllupBam» u 10
T/ra Omorymyca. B aTux BapmaHTax oOmuii Bec ogHOI
BETBH KYKYpYy3bl COCTaBUI cOO0TBeTCBeHHO 195, 200 ,
nuHa- 18, 23 cm, nuametp — 14,0 u 15,5 cm, Bec 3epHa
—-300u350r.

KaioueBbie CJI0BA:TUIOJIOPOANE,
BeIIleCTBa, y100peHus, 0YBa.
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LONKORAN-ASTARA ZONASININ
SARI-QLEYLI TORPAQLARI
SORAITINDO SITRUS BIiTKIiLORIi
ALTINDA UZVi VO MINERAL
GUBROLORIN SOMOROLILiYI
F.H. Isayeva, A.A. Hasanov, A.T.Qafarov
Azorbaycan Respublikasi EIm va Tahsil
Nazirliyi, Torpagsiinashq va Aqrokimya
Institutu, Bak: sah. M.Rahim 5.
AMEA Lankaran Regional EImi Markaz,
Lonkaoran s., S.Axundov kiic., 18.
Baki Doviat Universiteti
fisayevabl@gmail.com.

EFFECTIVENESS OF ORGANIC AND
MINERAL FERTILIZERS UNDER
CITRUS PLANTS IN THE CONDITIONS
OF YELLOW-CLAY SOILS OF THE
LANKARAN-ASTARA ZONE
F.H. Isayeva, A.A. Hasanov
Ministry of Science and Education of the Republic
of Azerbaijan, Institute of Soil Science and
Agrochemistry, Baku, M. Rahim, 5
ANAS Lankaran Regional Scientific Center,
Lankaran, Sh.Akhundov str., 18.

Abstract: The research results showed that when
organic mineral fertilizers are applied under lemon
plants, the nutrients in the form of absorbed nutrients in
yellow-clay soil increase, and the water-physical
properties of the soil improve. Similar results were
obtained in the productivity and quality indicators of
lemon plants. Among the variants, the best result was
in the variant where 10 tons of manure per hectare was
applied together with mineral (NsoP2sKeo) fertilizer.
The productivity in this variant was 241 sen./ha, which
is 101 s/ha more than in the control variant without
fertilizer.

Keywords: Lemon plant, yellow-clay soils, compost,
organic and mineral fertilizers

Giris
Olkodo 2018-2025-ci illordo sitrus
meyvogiliyinin inkisaf etdirilmosi haqqinda
Dovlet Progqrami  qobul edilmisdir. Bu
programda qgarsitya qoyulan mosalolorin
reallagsmasina dostok mogqsadi ilo sari-gleyli
torpaqlar soraitindo limon bitkisi altinda {izvi

https://doi.org/10.30546/89310.2025.3060

vo mineral giibralorin somoraliliyini Oyron-
mok mogsadi ilo tadqiqat islori aparilmisdir.
Tadgigat islori Olkonin riitiibatli-subtropik
iglim zonasinda aparilmigdir. Tobii iqlim
xlisusiyyatino goro Lonkoran-Astara zonasinin
iglimi riitiibatli-subtropik araliq denizi iglim
tipino aid olmaqla miilayim riitiibatli qisa,
quru yaya vo maksimum yagintili payiza
malikdir. Illik yagmtinin miqdar1 1500 mm
toskil edir, hanst ki, bunun 75 %-i payiz-qis
aylarinin, 16 %-1 yaz aylarinin, 9 %-1 iso
yaym 3 aymm payma disiir. Illik orta
temperatur 14,1° C togskil edir. Havanin nisbi
riitibati 84 % olur, hans1 ki, yay aylarinda bu
gostarici 10 -15 % -o catir. Lonkoran-Astara
zonasinin  sari-qleyli  torpaqlarnin  osas
xarakterik xiisusiyyoti ondan ibarotdir ki,
burada pH-in  miqdarn 5,0 6,5 (su
stizlintiisiinds) vo 4,0 — 5,5 (duz mohlulu
stiziintiistindo) olmagla turs vo zoif turs
reaksiyaya malikdir. Mexaniki torkibino goro
gillicali torpaqlara aiddir. Lilin qarizont iizro
sixlig1 1 metrdon az olmur. Humusun miqdarn
2,0-25 %, azot 01 -0,3 %, fosfor 0,1 —
0,25%, kalium isa 1,7 — 3,1% toskil edir. Bu
torpaglarin {ist gatinda domir vo aliminum
birlogmoalori az olmagqla, zeif miibadilo etmo
gabiliyyatino malikdirlor [1,5].

Olkado sitrus  bitkilorinin - mohsuldar-
liginin artirlmas1 vo keyfiyyat gostoricilorinin
yiikoldilmasi tiglin sitrus bitkilori altindaki
torpaglarin miinbitliyinin yiiksaldilmasi boytik
ohomiyyat kasb edir [6].

Tadgigatin obyekti vo metodikasi

Biitiin bunlart nozero alaraq Lonkoran-
Astara zonasmin sari-qleyli torpaq soraitindo
sitrus bitkisi altinda iizvi, mineral giibrolor vo
yerli tullantilardan  hazirlanan  “Lonkoran”
kompostu ilo todgiqat islori aparilmigdir.

Tacriibs qoymadan 6nco homin zonada
yayllmis yerli tullantilardan istifado edorok
asagidaki  mexaniki  torkibdo  “Lonkoran
kompostu hazirlanmigdir: Peyin - 40 %, qus zil
— 10 % , yasillasdirma vo ¢ay plantasiyalarinin
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tullanti vo qaliglart — 20 % , kond tosarriifati
mohsullarinin emalindan galan galiq - 25 %, sado
superfosfat - 3 % , ammoniumsulfat - 2 %.
Kompostun kimyavi torkibi : N -1,36 %, P2Os —
0,65 % , KoO — 1,34 % , tizvi maddos - 27,7 %,
kil — 22,0 % .

Todgigat aparmaq tigiin Meyvagilik vo
Cayciliq Institutunun Lonkoran, filialnm orazisi
secilmisdir. Tocriibo 3 tokrarda olmagla 5
variantdan ibarat olmusdur: Sxema: 1.Nozarot
(giibrasiz). 2.Peyin 10 ton/ha. 3.Kompost 10
ton/ha.  4.NsoP2sKeo. 5.Peyin 10  ton/ha.
+NsoP25Keo. Cargoarast 4 m, bitki arasi 3 m togkl
etmisdir. Hor bitkiqo 12 m? qida sahesi diisiir.
Sahado “Meyer” sortlu limon agaclar okilmisdir.
Bu sort yiiksok mohsuldar vo saxtaya davamhdir.
Tocriibs  qoyulacaq sahonin  aqrokimyovi
xiisusiyyatlorin  dyronmok mogsadi ilo homin
orazidon (0-20, 20-40, 40-60, 60-100 sm

gatlarindan) torpaq niimunolori goétiiriilorok,
analiz edilmisdir (Palintest aparatim1 istifados
etmoklo).

Eksperimental hissanin tahlili vo miiakirasi

Alman naticalor asagidaki codvallords
verilmisdir (cadval 1, 2,3).

Tocriibo sahasinin aqrokimyovi xiiSu-
siyyatlorini aragdirdigda molum olur ki,
torpagda pH 5,6-6,22 arasinda doyisir. Umu-
mi azot 0,37-0,21%; tUmumi fosfor 0,42-
0,22% humus 2,6-1,0 % monimsanilon am-
monyak azotu 30,7 -19,3, mqg/kqg,nitrat azotu
8,2 -4,3 mqg/kq, miitoharrik fosfor 117,0 -87,7
mq/kq, miibadilovi kalium 160,9 -126,4
mgq/kq olmusdur.

Cadval 1

Meyvacillik vo Caycihq Institutunun Lankaran filiahnin sitrus kolleksiyasi sahasinin
aqrokimyovi xiisusiyyatlori

Umumi,% Mbonimsanilon qida maddslari mq/kq
Torpaq qatlar,
Ne pH N/ NHa4 P20s K20
sm
N P20s | Humus udulmus N/NOs miitoharrik | miibadilovi
1 0-20 5,6 0,37 | 0,42 2,6 30,7 8,2 117,0 160,9
2 20-40 5,77 10,33 | 0,36 2,3 27,8 7,5 102,5 158,2
3 40-60 585 0,29 | 0,32 19 22,6 6,7 99,9 140,5
4 60-80 597 |1025 | 0,27 15 20,5 5.8 91,5 134,8
5 80-100 6,22 | 0,21 | 0,22 1,0 19,3 4,3 87,7 126,4
Totbiq olunan giibrolorin limon bitkisi udulmus ammonyak azotu -43,3 mg/kq ,

altinda sari-qleyli torpaqlarda monimsonilon
formada olan qida maddolorinin dinamikasina
tosirin  Oyronmok mogsadi ilo  gotiiriilmiis
torpaq niimiinolori laboratoriya soraitindo
analiz (Palintes aparatidan istifado etmoklo)
olunmusdur. Analizdon alinan noticolor 2
sayli cadvaldo verilmisdir.

Cadval  2-don  gOriindiiyti  kimi
giibrosiz nozarst variantinda limon bitkisinin
bioloji aktivlik dovriiniin avvalinds torpaqda
monimsanilo formada olan ammonyak azo-
tunun miqgart 0-20 sm gatda 30,7 mqg/kq,
miitohorrik fosfor 117,0 mg/kq, miibavilovi
kalium 160,9 mg/kq va 20-40 sm qatda 27,8
mq/kq,107,5 mq/kq, 158,2 mqg/kq oldugu
halda giibo verilmis variantlarda bu
gostoricilor giibronin  doza vo noviindo asili
olaraq doyisilmisdir. Hektara 10 ton peyin
verilmis variantda torpagin 0-20 sm qatinda
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miitshorrik fosfor -122,7 mq/kq, miibadilovi
kalium -165,7 mq/kq oldugu halda hektara 10
ton “Lonkoran” kompostu verilmis variantda
bu gostoricilor artaraq 48,5 mgq/kq, 126.9
mq/kq, 168,8 mqg/kq toskil etmisdir. Torpagda
gida maddslorinin daha ¢ox toplanmasi
hektara 10 ton peyini mineral (Peyin 10t/ha +
N50P25K60) giibro ilo birlikdo verimis
variantda olmusdur.

Belo ki, homin variatda udulmus
ammonyak azotu 0-20 sm gatda 51,6 mq/kq,
miitoharrik fosfor 133,7 mq/kq , miibadilovi
kalium 173,0 mg/kq ,20-40 sm gatda iso 45,1
mqg/kq ,126,3 mgqg/kq, 168,5 mqg/kq toskil
etmigdir. Goriindiiyli kimi bu variantda alinan
gostoaricilor hom giibrosiz nozarst varianti ilo ,
hom do ayrn -ayriligda hektara 10 ton peyin
vo mineral giibro verilmis variantlarla mii-
gayisads artiqdir.
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Bitkinin inkisafi ilo olagodar olaraq,
meyvonin yetismo fazasinin sonunda bu
gostoricilordo biitlin variantlar lizro azalma
miisahido olunur.

Bitkinin hoyat soraitinin asast olan
torpagin bork fazasi miixtolif xirdalanma,
pargalanma doracesino malikdir. MexaniKi
torkib vo struktura torpaq xarakteristikasinin
osaslandiran amildir. Torpagomologalms pro-
sesindo torpaq hissociklorin birlogmasi vo
irilosmasi amaliyyatt gedorok daha iri hisse-
ciklorin omalo golmasino sobab olur ki, buna da
torpaq aqreqatlarn deyilir [5].

Bu agreqatlarin miqdar1 va nisbati torpagin
struksturunu yaradir. Torpagin su-hava saraiti vo
eloco do bitkilorin gida rejimi bu hissociklorin

bir-birina qarst yerlogsmasindon asilidir. ©n yaxsi
torpagin struktur elementlori yiiksok
suyadavamliligr ilo farglenir. N.I. Savinovaya
g0ro, bura aid olan aqronomik cohotdon yararli
0,25 mm —dan iri, 10 mm-dan kigik olan torpaq
hissocikloridir. Olciilori 0,25 mm-den kicik vo 10
mm —dan iri olan hissociklor strukturu olmayan
torpaga moxsusdur. Yaxst masamoliliyo vo /(55-
65 %) vo yliksok faydali ehtiyata malik olan
torpagqlar (su tutumu 40 % don ¢oxdur) strukturlu
hesab olunur [6] .

Bu ciir torpaglarda becorilon bitkilor
homigo lazimi dorocodo su, hava vo qida
elementlori ilo tomin olunurlar. Strukturu
olmayan torpaglar1 yaxsilasdirmaq tglin onlar
izvi maddolorlo zonginlogdirmak zoruridir.

Cadval 2

Uzvi,mineral giibranin va yerli tullantilardan hazirlanan “Lankaran” kompostunun limon bitkisi altindaki sari-
gleyli torpaglarda monimsanilon formada olan gida maddslarinin dinamikasina tasiri.

May iyul Oktyabr
v X X

5 s | Eg| £ E So| 2 5 I 5
E < | ES| €2 | sg| 3| =2 Sg £ES | €2 | Eg¢g
Y g | S| £E2| sT| S| TE2| sT | EE| fE| 1%
] & 5 ° - =T 5 © - o =T 5 © = o
= 2| E2| £%| E4| Ez| £9| E& | E2| 49| ¢

g Z = = =2 = S =2 = =

S = = G = = S = =
1 Noazarat giibrasiz 0-20 30,7 117,0 160,9 27,7 115,0 157,6 25,5 110,7 155,7
20-40 27,8 107,5 158,2 25,5 105,3 1534 22,3 102,8 149,8

2 Peyin 10t/ha 0-20 43,3 122,7 165,7 42,7 1218 165,5 40,5 120,7 |162,9
20-40 34,6 116,5 158,3 33,0 115,2 156,7 32,5 112,7 1549
3 Kompost 10t/ha 0-20 48,5 126,9 168,8 46,6 125,2 167,2 43,4 1239 166,0
20-40 40,3 120,4 163,1 38,8 118,8 161,5 36,4 117,6 159,7
4 | NsoPssKeo 0-20 445 1246 167,2 41,8 123,0 164,1 31,8 119,8 160,7
20-40 35,9 117,7 160,3 32,6 1133 155,0 29,7 110,9 153,2
5 Peyin 10t/ha+ 0-20 51,6 133,7 173,0 49,4 1319 172,5 47,7 128,8 170,7
NsoP25Kseo 20-40 45,1 126,3 168,5 43,7 1249 165,2 42,5 1234 153,5

Limon bitkisi altinda verilmis giibralorin
sari-qleyli torpaqlarn bozi su-fiziki xassalorine
tosirini Oyronmok moqsadi ilo variantlar iizro 0-
20 va 20-40 sm torpaq gatindan niimunalor
gotiiriilorak ¢ol nomliyi (maksimal
mikroskopik nomlik) A.B. Nikolayev iisulu
ilo, torpaq agqreqatlarin gostoricilori — H.IL
Savinov iisulu ile toyin edilmigdir. Analizlorin
naticalori 4 sayli cadvoldo verilmisdir.

3 sayli codvaldoki rogemlor osason
demak olar ki, istifads olunan giibralor limon
bitkisi altinda sari-qleyli torpagin bozi su-
fiziki xassolorino miisbot tosir gostorir. Belo
ki, hektara 10 ton peyin verilmis varianta

94

torpagin st (0-20) gatinda su tutumu giibrosiz
varianta nisbaton 2,4%, aqronomik yararl
hesab olunan (0,25 mm-don 10 mm-dok)
torpaq aqreqatlarin miqdar1 5,2%, torpagin alt
qatinda isa bu gostaricilor miivafiq olaraq 1,4
vo 5,2% artiq olmusdur. Analoji roqomlor
digor variantlarda da alinmigdir. On yiiksok
natico peyin 10 t/ha + NsoP2sKeo verilmis
variantda  olmugsdur:  giibrosiz  nozarot
variantina nisbaton su tutumu torpagin iist
gatinda 3,9%, faydali aqreqatlarin miqdar1 —
8,3%, alt gatda — miivafiq olaraq 2,9% va
9,0% artiq olmusdur.
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Cadval 3

Uzvi giibralarin limon bitkisi altinda sar1-qleyli torpagmn su tutumuna v struktur
elementlorinin miqdarina tasiri

Ne Variantlar Qatlar sm-la Col su tutumu | 0,25 mm-don 10 mm- <0,25 mm-dan va
%-ls dak hissac. comi %-la | >10 mm-dan hissac.
comi %-1s
1. Nozarat (giibrasiz) 0-20 30,2 35,3 65,0
20-40 31,9 32,5 67,9
2. Peyin 10 t/ha 0-20 32,6 40,5 59,3
20-40 33,3 37,7 62,7
3. Kompost 10 t/ha 0-20 32,9 43,0 57,3
20-40 33,5 40,7 58,9
4, NsoP2sKeo 0-20 308 35,5 65,3
20-40 31,2 32,8 68,0
5. Peyin 10 t/ha + 0-20 34,1 43,6 56,3
NsoP25Keo 20-40 34,8 415 58,2
Sitrus  bitkilori arasinda ¢ox genis meyvalori digor sitrus bitkilorine nisbaton
yayllmis limon bitkisinin meyvalorindon izvi tursularla daha zongindir.
miixtolif saholordo istifado olunur. Bu Aparilan todgiqatda  totbiq olunan

bitkinin asas keyfiyyot gostaricisi tursuluq vo
vitamin “C”’-nin miqdar ilo 6l¢iiliir. Limonun

giibralorin limon bitkisinin keyfiyyat gostiri-
ciloring tosiri do Oyronilmisdir (codval 4).

Cadval 4
Uzvi vo mineral giibralarin limon bitkisinin meyvasindo tursuluga tasiri
Ne Vitaminlor Tursuluq, %-lo
Lat hissada Qabiq hissada
1. | Nazarat (giibrasiz) 5,25 0,22
2. | Peyin 10 t/ha 5,34 0,25
3. | Kompost 10 t/ha 5,40 0,27
4. | NsoP2sKeo 5,35 0,25
5. | Peyin 10 t/ha + NsoP25Kseo 5,88 0,30

Aparilan analizlorin noticolorine osas-
lanaraq demok olar ki, limonun meyvasindo
tursuluq giibro verilmis variantlarda lot
hissado (sirado) 5,34-5,88, gabiqda iso 0,22-
0,30 % arasinda doyisdiyi halda giibrosiz
nozarat variantinda bu gostoricilor 5,2 % vo
0,22 % olmugdur. ©On yaxsi natico hektara 10
ton peyini mineral (peyin 10 t/ha+ NsoP25Kso)
giibro ilo birlikdo verilmis variantda (lot
hissado 5,88 9%, qabigda isa 0,30 %)
olmugdur. Vitaminlor arasinda doyarliliyino
gora cox faydali vo genis miqyasda
istifado  olunan “C” vitamini (askorbin
tursusu) limonun meyvosindo kifayot qo-
dordir. Holo XVII asrdo molum olmusdur ki,
limon sirasi bir ¢ox xostoliklorin  effektli
miialicasi ti¢iin asas vasitadir [3].

Mbohz bu faydali xiisusiyystlorino goro
limonun meyvosi homiso diqqet morkozindo
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olmugdur. Tacriibado istifads olunan giibralorin
limon bitkisinin meyvasindo vitamin “C’-ya
tosiri Oyronilmisdir. Molum olmusdur ki, limon
bitkisinin meyvesindo vitamin “C”-nin miqdart
becarildiyi torpag-iglim soraitindon, becormoa va
giibrolomo sistemindon asilidir [3,4].

L.Murri metodu ilo limonda vitamin “C-
nin miqdarinin Syranilmasi naticesinds molum
olmusdur ki, giibrosiz nozarst variantinda
vitamin “C”-nin (askorbin tursusu) miqdar lot
hissado 48 mq/%, gabigda iso 133 mq/% oldugu
halda giibro verilmis variantlarda bu gostaricilor
56-66 mq/% vo 141-189 mq/% arasinda doyis-
misdir (codval 5).

Alinmig naticolordon goriindiiyii kimi on
yaxsl gostorici peyin 10 t/ha + NsoP2sKeo
verilmis variantda olmusdur. Buda giibrosiz
nozarotlo miiqayisade (48 mq/% vo 133
mq/%) 18 mq/% vo 56 mq/% artiqdir.



Torpagqsiinashq va Aqrokimya Jurnali, 2025, cild 2, Ne3

Cadval 5

Uzvi va mineral giibralorin limon bitkisinin meyvasinds vitamin “C”-nin miqdarina tasiri

Ne Vitaminlor Meyvasinda vitamin “C”-nin miqdari
(100 ml sirads mq- %)
Lat hissada Qabiq hissada
1. Noazarat (giibrasiz) 48 133
2. Peyin 10 t/ha 56 141
3. Kompost 10 t/ha 58 148
4. Ns5oP25Kseo 57 142
5. F’eyin 10 t/ha + N50P25K50 66 189

Aparilan todgigat miiddotindo  iizvi,
mineral giibrolorin va yeli tullantilardan hazir-
lanan “Lonkeran” kompostunun limon bitki-
sinin mohsuldarligina tosiri do dyronilmisdir.
8 sayli codvoldon goriindiiyli kimi giibrosiz
nazarat variantinda alinan mohsul 140 sen\ha
oldugu halda giibra verilmis variantlarda bu
gostarici  200,0 2410 sen\ha arasinda
doyismisdir. ©On yaxst notico hektara 10 ton
peyini N50P25K50 dozada mineral giibro
ilo birgo verilmis variatda olmusdur (241,0
sen/ha). Bu da giibrasiz variantla miiqayisado

101,0 sen/ha va ya 72,0% artiqdir.
Cadval 6
Uzvi, mineral giibralorin vo “Lankaran” kompostunun
limon bitkisinin mohsuldarhgina tasiri

Ne Mohsuldarliq Artim
Variantlar sen/ha senha %
1 | Nozarot(giibrosiz) 140 - -
2 | Peyin 10tha 230 90 64,3
3 | Kompost 10t/ha 238 98 70
4 | NsPsKeo 200 60 429
5 | Peyin 10t/ha+ 241 101 72
NsoP2sKeo
Natico

Lonkoranon sari-qleyli torpaqlari sora-
itinda qoyulmus ¢6l tocriibslorinin natice-
lorinin tohlili gostordi ki, totbiq olunan giib-
rolor torpagda monimsonilon formada olan
gida maddaslarinin toplanmasina, su-fiziki xas-
solorinin yaxsilagmasina sabab olmaqla yanasi
limon bitkisinin mohsuldarliq va keyfiyyat
gostaricilorinin  yiiksolmoasino do 6z tosirin
gostormisdir. Totbiq olunan variantlar arasinda
on yaxs1 hektara 10 ton peyini mineral giibo
ilo birlikdo \peyin 10 t\ha. +NsoP2sKeo\
verilmis variant olmusdur.
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LONKORAN-ASTARA ZONASININ SARI-
QLEYLi TORPAQLARI SORAITINDO SITRUS
BiTKIiLORi ALTINDA UZVi VO MINERAL
GUBROLORIN SOMOROLILIiYi
F.H. Isayeva, A.A. Hasanov

Xiilasa: Aparilan todgiqat islorinin noticolori gostordi
ki, izvi mineral giibrolori limon bitkisi altina tatbiq
etdikdo sari-qleyli torpaqda monimssnilon formada
olan qida maddslari artir vo torpagin su-fiziki xassalari
yaxsilasir.  Analoji  noticalor  limon  bitkisinin
mohsuldarliq ve keyfiyyot gostaricilorinde do alin-
migdir . Variantlar arasinda on yaxsi notico hektara 10
ton peyini mineral (NsoP2sKeo) giibro ilo birlikde
verilon variantda olmusdur. Homin variantda
mohsuldarliq 241 sen./ha olmudur ki, giibrosiz nozarot
variantla miigayisads 101 s/ha artiqdir.

Acar sozlor: Limon bitkisi, sari-qleyli torpaglar,
kompost, izvi vo mineral giibrolor.
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IOPEKTUBHOCTD BCIIOJb30BAHUA
OPITAHUYECKHUX U MUHEPAJIbHBIX
YIOBPEHUI IO HOUTPYCOBBIE
PACTEHMSI B XKEJITO-TJIEEBBIX ITIOUYBAX
JAHKAPAHO-ACTAPUHCKOM 30HBI
D.X. Ucaesa, A.A. I'acanos

Pe3tome: PesynbTaThl NPOBEAECHHBIX MCCIEAOBAHUN
MOKa3aly, YTO IPH BHECEHWH OPraHOMHHEpPAIbHBIX
yIOOpeHHUH 1oJ] pacTeHNE JTMMOHA B KEITO-TJIMHUCTON
MOYBE  BO3PACTACTCONCPIKAHUE  VCBOSEMbIX  (opm
nUMamenbHbiX Gewecms, YIyqllaloTcs BOJHO-(U3N-
YEeCKHUE CBOWCTBA MOYBHL. AHAJIOTHYHBIE PE3YJIbTAaThI
MOJyYeHbl M TIO YPOKaWHOCTH. M KauyeCTBEHHBIM
MOKa3aTelsIM pacTeHusl JUMOH.Jlydmine pesymnbTaTsl
BIIOJTyY€HBI B BapHaAHTE, TAe ObUT0 BHECEHO B mouBy 10
TOHH HaBO3a ¢ MUHEpalbHbIM ya00peHreM(NsoP2s5Keo).
B stom BapmanTe ypokaiiHOCTh cocTaBmia 241 cen/ra,
gro Ha 101 m/ra Oompime, WeM B KOHTpole Oe3
ynoOpernii. KirroueBble cJIOBa: JHMOH, JKEITO-
[JIMHUACTBIE  TIOYBBI, KOMIIOCT, OpraHHYEeCKHE |
MHUHEpaJIbHBIC YI00PEHHUS.
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Abstract: Recultivation method will be apply ac-
cording to pollution degree separate in the oil and oil
products polluted areas. Firstly, mechanical recuktivation
method is applying basically in Azerbaijan Respublic. The
last period of recultivation is after defining of soil using.
There was conducted bioligical recultivation in second
stage, because it was intended to put green in the areas of
former iodine and bromine plant which we conducted the
research and mechanical recultivation. It was applied the
mechanical and biological recuktivation in many 100
hectares areas. At the present the areas have become a big
green center.

Keywords: soil, oil and products, recultivation, pollution,
refuelng, collector-drainage network.
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Giris

Abseron igtisadi rayonu olkenin Xazor-
yani regionunun on inkisaf etmis rayonudur.
Burada Azorbaycan Respublikasinmn on iri vo
miirokkob orazi istehsal kompleksi olan neft is-
tehsali, neft-kimya masinqayirma, torovozgilik-
stidgiiliik, subtropik meyvagilik vo {liziimgiiliik
tosarriifat1 iistlinliik togkil edir. Sanayeds neft
istehsalinin baglanmasi vo ¢oxsahali insan fa-
aliyystinin  dinamik  inkisafi  noticoesinds
regionun ekoloji miihitinds miihiim doyisiklor
bas vermis vo ekoloji tarazliq pozulmusdur. [1]

Abseron yarimadasinda 200-don artiq g6l
movcuddur ki, bunlarin da {imumi sahasi 3325
ha godordir. Insanlarin tosorriifat faaliyyoti
naticasindo il arzindo bu géllere 41,5 min.m?
cirkab su axidilir. Homin gollorin straf miihito
tosiri  naticosindo  torpaqglarm  deqratasiyaya
ugramast vo sorlasmasindan, suyun soviyye-
sinin qalxmasi ilo olagodar olaraq olave torpaq
sholorinin su altinda qalmasindan, buxarlanma
naticosinda karbohidrogenlorin vo digor zororli
maddolorin atmosfera atilmasindan, yasayis
montogaloring, miisssisalors, yollar vo digor
kommunikasiya xotlorino xolol yetirilmosi
hallar1 bas verir. [2]

Movzunun  aktualligint  nozora alib
Suraxani rayonu orazindo yerlogson kec¢mis
Yod-brom zavodunun neft vo neft mohsullar
ilo c¢irklonmis orazisindo todqiqat islorino
baslanmigdir.

Tadqiqat obyekti vo metodikasi

Ekologiya vo Tabii Sorvotlor Nazir-
liyinin verdiyi texniki tapsiriga asason Sura-
xant rayonu ke¢mis orazilorinin ekoloji
voziyyatinin saglamlasdirilmasi vo landsaftin
barpasi (43 ha qurutma vo 60ha yasillas-
dirma) moqgsodi ilo homin orazido qapali
kollektor-drenaj sobokasinin layihalondiril

mosi Ucilin ¢6l todqgiqat islori aparilmisdir.
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(Sokil 1,2).

Sakil 1. Yod-brom zavodunun tikinti qalqlari ilo
cirklonmis hissasi

Bu mogsadls orazindon profil boyu 18
yerdon torpaq vo su niimunslori gotiiriilmiis
vo AMEA-nin Torpaqsiinasliq Aqrokimya
Institutunun torpaglarm rekultivasiyasi labo-
ratoriyasinda analiz edilmisdir. (Cadval 1)

Goliin  akvatoriyas1 iizro miisahidalor
noticosindo miioyyon olunmusdur ki, orazi
tamami ilo ¢okok voziyyotods olub otrafdan
golon yeralti sularin toplanmasi naticasindo
gollor yaranmigdir. GOl orazisindo c¢oxlu
miqdarda tullanti olan taxta-salban mate-
riallar1 yayilmigdir. Miioyyon olunmusdur ki,
goliin sorq hissasindo qazilmig quyularda
suyun yer sothindon dorinliyi 1,36-1,93m,
minerallagma iso 320 g/1-o qodordir.

‘ Sakil 3. Cuxrdera arazisinda bitumla dolmus
golmacgalor
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Sakil 2. Yod brom géliiniin conub materiallarinin
arazisi

(Sakil 3,4)

Qrunt sularin on yiiksok saviyyosi
miitloq yiliksoklik hesab ilo 7,0 m horizontdan
asagidir. GOlin dorinliyi iso 8,5-9,6 m
arasindadir. Goliin gidalanma maonbalorinin
toyini zamani asagidakilar aydin olur:

-Geoloji vo hidroloji materiallardan
gotlirlilmiis molumatlar vo orazido aparilmis
todgigatlara osason miioyyon edilmisdir ki,
gblo yer sothindon 1,5-2,0 m dorinlikdo
yerloson qrunt sular1 axir. Eyni zamanda
konardan golon neft mongoli lay sular da
miidaxils edir. (Sokil 5,6)

Sakil 4. Qadim neft tullantilarim dasiyan kanal
(Cuxurdor?s)



Ke¢mis yod-brom zavodunun lay sulari y1gilan mantaqasinin ¢irklonmis arazilorini tomizlonmasi vo

%

Cadval 1

barpasi iizra gol va atraf miihitdon gotiiriilmiis su-torpaq niimunslorinin kimyavi analizinin cadvali Tam su ¢okimi (mq ekv)
Neo Quyularin némrosi COs HCOs CL Ca™ Mg** Na*+K* Quru galig
L Quyu 1 0,001 0,013 5,684 0,008 0,002 019 10,325
0,05 0,22 162,40 0,39 0,16 6,03
2. Quyu 2 0,001 0,018 2,779 0,009 0,001 0329 10,430
0,05 0,29 79,40 0,47 0,08 14,29
3. Quyu3 0,001 0,039 4,011 0,047 0.109 2,782 7,835
0,005 0,64 114,60 2,33 8,99 120,97
4. Quyu 4 0,003 0,014 7,602 0,870 0079 5418 17,500
0,01 0,24 217,20 43,40 6,51 235,56
5. Quyu’5 0,001 0,026 3,206 0,040 0234 1901 6,305
0,35 0.43 91,6 2,02 19,22 86,59
6. Quyu 6 0,001 0011 7,959 0,752 0,029 5771 17,610
0,35 0,18 227,40 37,51 2,33 250,91
7. Quyu 7 0,001 - - 0,149 0,277 - 37,190
0,35 744 22,79
8. Quyu 8 - - - - - - 320,565
9. Quyu 9 - 2,667 - - - 297,565
76,20
10. Quyu 10 - 0,030 6,038 0,683 0,057 4,388 13,920
0,50 173,80 34,10 4,65 190,80
11 Quyu 11 - 0,024 1,505 0,020 0,008 1112 1,470
0,40 43,00 1,01 0,62 18,35
12. Quyu 12 0,003 0,027 2,013 0,019 0,003 1,460 3,872
0,10 0,45 57,50 0,93 0,23 13.49
13. Quyu 13 0,015 0,061 0,875 0,003 0,001 0,660 1,755
0,50 1,00 25,00 0,16 0,08 28,69
14. Quyu 14 yoXx 0,031 0,508 0,12 0,001 0,411 1,150
0,50 14,50 0,62 0,08 17,82
15. Quyu 15,0-30sm-dan 0,009 0,076 0,333 0,005 0,001 0,288 0,808
0,30 1,25 9,50 0,23 0,08 12,51
16. Quyu 16,60sm qil 0,015 0,076 0,630 0,009 0,001 0,511 1,398
0,50 1,25 18,00 0,47 0,08 22,21
17. Quyu 17 - 0,040 0,508 0,013 0,003 0,383 1,075
0,65 14,50 0,70 0,23 16,64
18. Quyu 18 0,030 0,026 24,725 0,575 0,102 16,291 44,195
1,00 0,42 693,50 28,68 8,37 708,29
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Sakil 5.Yod-brom goliiniin duzlu hissasinin
goriiniisii

Hovsan kanalindan sizma vo Ramana
qosabaesi altinda amolo golon yeraltr sular da
bu oraziys axir:

- Tozyiqli su yoxdur:

-Yaxin orazilordo aparilan suvarma
sularindan olan sizmalar da buraya axir.

Kegmis Yod-brom zavodunun lay sulari
ilo ¢irklonmis orazisinin sahasi 43 ha togkil
edir. O climlodon duzlu goliin sahasi 13 ha,
cirklonmis orazi iso 30 hektardir.. 3,6 ha sa-
hodon darinliyi 1 metr olmagla 36000m?x1m
=36000m? duzun sahaden dasinmasi nazardo
tutulmusdur. 30 ha sahodon iso 0,4 m
dorinliyinds slam gat1 ¢ixarilmalidir. Yoni

300000m?x0,4m=120000m* ha

Sahoyo dasinacaq ilkin torpagin 0,6m
dorinlik olmagla hocmi 130000m?x0,6m=
=78000m? toskil edir. Nozordo tutulmus 60 ha
sahonin  yasillagdirilmast  dglin @~ 1,2m
qalinliginda miinbit torpagin verilmosi vacib
hesab edilir, yani:

600000 m?x1,2m=720.000 m®

Orazinin qrunt, sel vo sothi sulardan
tomizlonmosi {igiin  kollektor-drenaj sobo-
kosinin ¢okilmasi isin asasini toskil edir.

Bu mogsadlo diametri 200 mm olan
1900 m uzunlugunda drenaj borusu vo diametri

Sokil 7.Neft slaminin qalinh@inin ﬁl§ulm951
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Sakil 6. Yod-brom goliiniin domiryol tarafdon
goriiniigii

400 mm olan 615 m uzunlugunda kollektor
iclin borular vo 1 odad nasos stansiyasinin
tikilmasi nazards tutulmusdur.

Yasillagdirma moqsadilo oraziye gotiri-
lacok ohongdasi Qaradag (100 km) va zirs (26
km) dagkarxanalarindan, torpaq Giinosli (25
km) orazisindon layihslondirilocok oraziys
dasinacaqdir. [3] Cixarilan slam iso Hava
limanindan Ramana qosabasina (35 km)
dasinmasi planlagdirilmisdir.(Sakil 7,8).

Eksperimental  todqiqatlar  sirasinda
yeraltt sularin foaliyystinin vo rejminin
miloyyon edilmosi vo digor miihit amillorinin
tosiri, virtual sokildo miisahidalor vo xarakter
yerlordon niimunalorin gotiiriilmasi meliorativ
vaziyyatin dyronilmasi, torpaqlarda radioaktiv
elementlorin miqdart vo onun normadan
asagi-yuxart olmast  Oyronilib. Burdan
cixarilan torpaq vo quruntlarin basqa yero
apararkon orada ekoloji voziyyoto monfi
tosirinin Oyronilmoasi ogor olarsa konservasiya
masalalorinin hall edilmasi, bir s6zls arazidoki
islorin noticolorinin otraf miihito tosirinin
mioyyonlogdirilmoesi, yaxinligda &ncadon
aparilmis rekultivasiya islorinin noticolori vo
moveud voziyyatin  ekoloji  istigamatinda
giymatlondirilmisdir. [4].

Sakil 8. uxurdara neftlo ¢cirklonmis golii
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Naticalor

Aparilmig todqgiqatlardan vo arasdir-
malardan belo naticoyo golmok olar ki, neft
vo neft mohsullar ilo ¢irklonmis orazilordo
rekultivasiyanin bioloji lisulunu totbiq etmok
Olkomizdo min hektarlarla orazinin hoalo do
neft vo neft mohsullar ilo sonayo vo tikinti
materiallarinin  tullantilart  ilo  ¢irklonmis
voziyyotdo qgalmasi 1ilo olagodar olaraq
rekultivasiya olunacaq orazilordo monitorlar
aparmagla, torpaq va su niimunslori gotiiriiliib
laboratoriyada analiz etmokls rekultivasiyanin
digor iisullarindan da istifads etmok miimkii-
ndiir. Apardigimiz todqiqatlarda faktiki olaraq
rekultivasiyanin =~ mexaniki ~ vo  bioloji
iisulundan  istifade  edorok  torpaglarin
miinbitliyi tomin olunmusdur.
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NEFT VO NEFT MOHSULLARI iLO
CIRKLONMIS ORAZILORDO MEXANIKI
REKULTIVASiYA USULUNUN TOTBIQi

(ABSERON YARIMADASI SURAXANI RAYONU
KECMIiS YOD BROM ZAVODUNUN ORAZISI)
O.G.Quliyev F.O. Sadiqov, C.T. Baxsiyeva

Xiilasa: Neft vo neft mohsullart ilo ¢irklonmis
orazilordo ¢irklonmo dorocesindon asili olaraq tetbiq
olunacaq rekultivasiya tsulu segilir. Azorbaycan
Respublikasinda osason ilkin olaraq mexaniki
rekultivasiya metodu totbiq edilmokdadir. Daha sonra
torpagin istifade toyinati miiayyen olunduqdan sonra
rekultivasiyanin ndvbati marhalasins kegirilir. Todgiqat
apardigimiz  Suraxani rayonu ke¢mis yod-brom
zavodunun mexaniki rekultivasiya aparilmis arazisindo
yasilliq salmaq nozorde tutuldugu iiciin burada ikinci
morhalo olaraq bioloji rekultivasiya islori aparilmigdir.
100  hektarlarla sahodo mexaniki vo  bioloji
rekultivasiya tsulu totbiq edilmisdir. Homin orazi
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hazirda bdyiik yasilliq markazine gevrilmisdir.

Acar sozlor: Torpaq, rekultivasiya, neft vo neft
mohsullari, ¢irklonms, mazutlasma, kollektor drenaj
sabakasi.

INPUMEHEHUE METOJA MEXAHUYECKOM
PEKYJIbTUBALIUU HA PAIOHAX,
3ATPSI3HEHHBIX HE®THIO U
HE®TEINPOAYKTAMM (TEPPUTOPHUSA
BBIBIIEIO HOJJOBPOMHOI'O 3ABO/IA,
CYPAXAHCKHU PAHOH, 1IOJTYOCTPOB
ACCEPOH)

A.I. I'ynues, @.A.Caovieos, Y.T.haxuuesa

Pe3rome: Ha teppuropusx, 3arps3HEHHBIX HE(THIO H
He(TenpoayKTaMu, METOJI peKyIbTUBAIMY BEIOMpacTCs
B 3aBUCHUMOCTU OT CTCICHU 3arpsA3HCHUA. MexaHu-
YeCKHUH METOA PCEKYJbTUBAlMK B OCHOBHOM IIpH-
MeHsieTcss B AzepOaiipkanckoit PecryOmuke. 3atem,
HOCJIe ONpPENENICHUsI LIeNU MCHONb30BAHUS 3EMIIH, €€
IEPEHOCAT Ha CIEAYIOUIMIl 3Tan peKynbTUBalMU. B
CypaxaHCKOM paioHe, TIE¢ MBbl TPOBOIMIM HCCIE-
JIOBaHMS, B KaYECTBE BTOPOT'O 3Tana OBLIM MPOBEACHBI
OuonornyecKnue peKyIbTHBALMOHHBIE PAOOTHI, TaK KaK
IUIAHUPYETCSl  O3€JEHUTh  TEPPUTOPUIO  OBIBIIETO
HomoOpomMHOrO  KOMOMHATa, TAE€  NPOBOAMIACH
MEXaHMYeCKass pPEeKyJIbTHBAIMsA. MeXaHH4ecKue |
Omonornyeckue  METOIbl  PEKyJIbTUBAIMM  OBUIH
npumeHeHsl Ha 100 ra semuu. Teneps 3Ta TEppUTOPHUSL
IIpeBpaTuiIack B OOJIBIION 3eIEHBII LIEHTP.

KnroueBble  ciioBa: ITouBa,  pexyJIbTHBALHS.
3arps3HeHue, KOMIeKTOp-ApeHaKHas CUCTeMa, HeQTh U
HeTenpoayKTHI.



Torpaqsiinashq va Aqrokimya Jurnali, 2025, cild 2, Ne3

s://doi.org/10.30546/89310.2025.3070.

HNCCIEdOAHUE ITPOCTOI'O CABUT' A
I''IMHUCTBIX I'PYHTOB
Y. I Iabubos, LJI. U Kynouuyxuil,
14.3.3etinanos, ZR'.K.EazZpaMoga
! Asep6aiimxanckuii Hayuno-
UccnenoBarensckuit UucTuTyT
CrpoutenbcTBa U ApXUTEKTYPHI,
Azepbaitmxan, AZ 1007, r.baky, yn. ®uzynu,
65, farchad@yandex.ru
2 Azep6aiiKaHCKHi ApPXHTEKTYpHO-
CrpoutenbHblii Y HUBEPCUTET,
Azep0aiimxan, AZ 1073,
yn. A.CynranoBoi, 11,
bayramova.konul@azmiu.edu.az

STUDY OF SIMPLE SHEAR
OF CLAY SOILS
!F.G.Gabibov, IL.I.Kulchitsky,
A.Z.Zeynalov, 2K.K.Bayramova
IAzerbaijan Scientific Research Institute of
Construction and Architecture, Azerbaijan,
AZ 1007, Baku, Fizuli str., 65,
farchad@yandex.ru
2Azerbaijan University of Architecture and
Civil Engineering, Azerbaijan, AZ 1073,
A.Sultanova str., 11,
bayramova.konul@azmiu.edu.az

Abstract. The known method of simple shear of clay
soils and the main regularities of simple shear are
considered. A new device for shearing clay samples is
developed. With the help of this device, critical angles
of beveling for different clays were established.
Keywords: clay, method, simple shear, soil, device,
beveling angle

Beenenune
HccnenoBanuto cABUTOBBIX JIeopMarinii
[JIMHUCTBIX TPYHTOB TOCBSIIIEHBI HCCIIEOBAHMS
MHOTHX YYEHBIX, Cpeli HHUX MOXHO OTMETHThH
moHorpaduu B.JI. Kazapnosckoro [3], WN.IIL.
WBanosa u 0.b.Tpxuukckoro [2], JL.N.Kyib-
yrnkoro u O.I'.Ycesiposa [4], H.H.Macnos [5],
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D.M.Jlo6poB [6] u npyrue.

Kak m ormewator C.B.Hepruu u A.O.
UynHoBckuii [7], B mepuoa ¢GhopMHUTPOBAHHUS
CTPYKTYpPBI TJIMHHUCTOTO TpyHTa OOBIMHO 0Opa-
3YIOTCSI arperarbl pasiusHbIX pa3MepoB. Takas
CTPYKTYypa XapakTepu3yercst OONbIION HEOTHO-
POIHOCTBIO TIOp TIO pa3mepam. B cooTBeTcTBUM
C pacnpeeneHueM 1op 10 pa3MepaM BO3HHKAET
Y HEOTHOPOHOCTb JKECTKOCTH CHCTEMBI, TIPEII0-
TpeIEeTISTIOIIAs 0 MUKPOIUIOIIAIKAM  JTaXKe TIPH
BCECTOPOHHEM CxaThuu TpyHTa. CIBUTOBBIC
oKe(hopMaIuK B TaKOM CHCTEME MPEKPaTsITCs B
TOT MOMEHT, KOTJIa B Pe3yJibTaTe HOBOTo, OoJice
PaBHOMEPHOTO PACIIPEICNICHUsI TOp IO  pas-
MepaM OyieT COOMOAaThCs YCIIOBHE CIIBUTOBOM
MPOYHOCTH M HE OyJeT TPEBBIIIATHCS TOPOT
TMOJI3yYECTH.

MeToanka 1 3aKOHOMEPHOCTH IIPOCTOIO
CABMIA [JIMHUCTBIX TPYHTOB

Paccmorpum  mpu3Matuueckuii  obpaszern
TpyHTa, KOTOpBIA HAXOAWTCS IOJ ACHCTBHEM
TOJIBKO KACATEebHBIX HANPSHKEHUN Ty, PUIIO-
KEHHBIX K IPOTUBOIOJIOKHBIM T'PaHsIM B paB-
HBIX 10 BeJIMUMHE ApYT K apyry (puc.l,a). [lapa
KacaTelbHbIX HAaNpsHKCHUH, JCHUCTBYIOIIMX Ha
JIBE TPOTHBOIIOJIOKHBIE TI'DaHU, BBI3BIBAET TaK
Ha3bIBAEMBIN  1pocmoll co6ue, TIPH KOTOPOM
OECKOHEUHO TOHKHME CJIOW CIBUTAIOTCSI OTHO-
CHUTENIBHO JIPYT ApYra, COXpaHss CBOIO JJIMHY U
tomumHy  (puc.1,0). B pesynbrare o0beM
JJIEMEHTOB HE MEHSETCs, HCKaXaeTcs JHUIIb
(opma obpasia rpyHTa.

AmnanornuHyto nedopMalyio CIBUra a-
JyT KacaTeJbHbIE HANpsOKEHHs T, (puc.l,6),
MIPWIOKEHHBIE K JBYM JPYTUM IIPOTHBOIIO-
JIOKHBIM TpaHsM 0OpasIia TpyHTa.

Ioka3annblii Ha puc.1,0,6 1Be mapbl Ka-
caTeNbHBIX HANpsDKEHU CTpeMsTcs Bpallarh
3JIEMEHT BOKPYI €ro LEHTpa TSHKECTU B IIPO-
THBOIIOJIOXKHBIE CTOPOHBL llosToMy, ecam mpu
MX OJHOBPEMEHHOM JEHCTBHU JeOpMUpPOBAH-
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HBI DJIEMEHT HE HCIBITHIBAECT BpPALICHUA, TO
CyMMa MOMEHTOB OT JIByX I1ap HAIPsOHKCHUN Txy
U Tyx JIOJDKHA ObITh paBHa Hymo. M3 3toro

BBITEKAET
Txy = Tyx. (1)

B sTOoM M 3akmovaercs Tak Ha3bIBAEMbIN
3aKOH napHocmu WA 63AUMHOCHU KACAmeb-
HbIX HANpsidiceHull, W3BECTHBIH W3 TEOpUU
ynpyroctd. Ilpu mpocrom cusure, xorma Jeu-
CTBYET TOJIbKO OJIHA Tapa KacaTelbHbIX Harps-
JKCHHM, BO3HUKAIOIIMI MOMEHT BO M30CKaHUE
BpallleHUs PAacCMaTPUBAEMOrO JJIEMEHTa, J0-
KEH  YpaBHOBEIIMBATbCS ~ MOMEHTOM  OT
HEPaBHOMEPHO pacIpe/ICICHHBIX HOPMAIIbHBIX
HAIPSDKCHUIA, ISHCTBYIOIIMX Ha 00pasell TpyHTa
CBEpXY U IO €ro OCHOBAaHUIO. TakuM 00pa3oM,
kak ormedaer mpodeccop M.H.IonpmamreiiH,
XOTs TaK Ha3bIBAEMOE HCIIBITAHHE Ha IMPOCTOMN
CIBUT WIMPOKO TMPUMEHSETCS B MEXaHUKE
TPYHTOB, HANpsHKEHHOE COCTOSHHE IPU HEM
SIBJISICTCS] BEChMa CIIOKHBIM [1] .

OOo3HaunB uepe3 du mepeMeneHre
(puc.1, ) mpu npocrom cnasure. OTHOIIEHUE
du x BeicoTe dh, paBHOE

tgv: =g €
yI00HO M30paTh B KauecTBE MephI AedhopMaryu
CIIBUTA.
VYron y, Ha3bIBaeTCA yeiom cosuea.

g 4
/y j)

dx _(/
Ty bedu Tyx
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Puc.1. Cxema npocToro u 4ucToro cisura oopasia;
@) UCXOJHasl, INIOCKasl, pacyeTHas cXxema
MPHU3MaTHYECKOro 00pasma IpyHTa Mepes] CIBUTOM;
0) cxema IMPOCTOTO CABUTA IIPH MPHIIOKESHUN
KacaTeIbHBIX HANPSKEHUH Ha IPOTHBOIIOIOKHBIE
IpaHH B BEPTUKAIBHOM IIJIOCKOCTH; 8) CXeMa IPOCTOTO
CIBWTA TIPH MIPHUIIOKESHUN KacAaTEIbHBIX HAIPSDKECHUH B
TOPU30HTAIBHOU MJIOCKOCTH; 2) YACTBIA CABUT

Hanoxxenue npyr Ha apyra AByX mpoc-
TBIX CIIBUTOB, MMOKa3aHHBIX Ha puc.l6,s, maer
nedopmaruio, u300paKeHHYI0 Ha puc.l,e
(4UCTBIN COBUT, TaK Kak MPU 3TOM Ha BCEM
BHEIIHUM TpaHsM o0pa3la OTCYTCTBYIOT
HOpMaJbHbIE HaNpsDKeHWs). Bennuuna, Ha
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KOTOPYIO YMEHBIIIAETCS B pe3yJIbTaTe CIBHUTa

[IEPBOHAYAIBHO  IPSIMOM  yroil  MEXIy
rpaHsIMH,
yxy =71 + Ya. (3)
[Ipy  omHOpPOZHOM W  HM30TPOIHOM
TJIMHUCTOM TPYHTE Y1 = YV, = Y U
Yay = 2. (4)
Takum 00pasom, yroia Yy, HPU YHCTOM
CIBUTE CKJIAAbIBACTCS W3 JIByX YIJIOB,

KQXKJIbI M3 KOTOPBIX paBeH 1/2 y,,, npudyem

OJIMH M3 HHX BO3HHMKACT 3a CYCT IMPOCTOIo
CABHUI'd, BBI3BAHHOI'O HAIIPAKCHHUAMU Txyv a

BTOPOM 32 CYET NEHCTBUS HANPSIKEHUS Ty

[Ipodeccop M.H.l'ompamreliH oTMme-
9aeT, YTO MCHBITAHUS HA MPOCTOW CABUT WIN
«Ha CKAalllMBaHUE», B OTIWYHE OT HCIBITAHHA
Ha TPSIMOM CIIBUT, TIO3BOJISIFOT HCCIICAOBAThH
CONPOTUBIIEHUE TPYHTa (POPMOU3IMEHEHHIO.
Ha puc.2,a npusenena cxema npubopa
MHOTOIIJIOCKOCTHOTO ciBura JlHenmponeTrpos-
CKOTO HMHCTUTYTa WHXXEHEPOB TpaHCIIOpPTa
(AUUT). B »stom mnpubope cKalMBaHue
oOpasma guaMeTpoM 6 CM OCYIIECTBISAETCS
nepemenieHreM BepxHel mumThl. Obpaszer B
PE3NHOBOI 000JI0UKE OKPYKEH MeTaJlTHdec-
KUMH TUIOCKUMHU KOIIbLIAMHU, HAJEThIMU Ha
oOpaszer| ¢ 3a30poM Mexy HUMH 1-2 MM. [Tpu
9TOM HCIBITAHUU (POPMOUZMEHEHHIO MOJ/IBEP-
raeTcsi Becb o0beM oOpasia. Bo3uukaromuit
Opd TPOCTOM CABUIE€ MOMEHT CO3/aeT
HEpaBHOMEPHOE PACIPEIEIEHUE CIKUTAIOIIIX
YCUJIMH 10 TMepeyHOMYy CEeYeHMI0 obOpasla
(puc.2,6), 4TO HCKaXKaeT pe3yJbTaT MCIIbI-
tanuit [1]. W3mensis yrom, cnBura v 3Had,
BEIMYMHY KacaTeJbHBIX HANpPHKCHUU T,
MO’KHO ONPEACTUTh 3HAUCHHE MOJIYJIS CABUra
G, m ero wu3MeHeHHWs B xome jaedop-
MHPOBAHHSI.

[Toctpoenue rpaduka 3aBUCUMOCTH T
OT yIJla CIBUTa IO3BOJISIET HAWTH COOTHO-
IICHWE MEXIy O U 7 JUIS OAMHAKOBBIX OTHO-
CUTENbHBIX CIBUTOB (MHUKOBBIM, YCTaHOBH-
BIIMICS, TPOMEKYTOUHBIC 3HAYCHUS) U
MOJTyYUTh COOTBETCTBYIOIINE 3HAUCHUS ¢ U C,
Ha3zbIBaeMble MOOWJIM30BaHHBIMU  (3aBUCH-
MU OT Y). M3MepeHne BepTUKAIbHBIX Jie-
(dhopMaruii MO3BOJISET ONPEEIUTh BETUUYUHBI
JMCTOPCHH.
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Puc.2. CxeMa ucnblTaHUIl Ha IPOCTOM CABUT:

@) cxeMaTH4YeCcKHui paszpe3 mpuoopa; 0) cxema
HEpPaBHOMEPHOTO CxkaTtus obpasua; 1 u 5 HIKHUHN U
BEPXHHUM MOPHUCTHIEC MOPIIHY; 2 ¥ 6 HIDKHAS U BEPXHAA
0001iMBI; 3 — METaJUTMYeCKHE KOJIbIa, INIOTHO Ha/ICThIE
Ha 00pas3el], HaXOIAIINICS B PE3UHOBOM 00010UKE; 4-
oOpaserr; 7 — 6a3a npubopa

HccnenoBanue KpuTHYECKOro yria
CKAIIMBAHNS [JIMH NP MPOCTOM CIBHIE

Jlia ompeneneHuss KpUTHUECKOIO yria
CKalIMBaHMUs TJIMHHUCTBIX TPYHTOB IpU IpOC-
ToM casure npodeccopamu JI.U. Kynpunikum
u @.I'.I'abu60oBEIM OBITIO pa3paboTaHO CHELH-
anpHOE TmpucnocoOieHne (cM. puc.3) K
CTaHJapTHOMY clBUTOBoMYy npubdopy BCB —
25. DTO npucnocoOIeHUE COCTOUT U3 KaTETKH
1, cOOpHBIX CKalIMBAIOLIMXCSA Kojel 2 U
¢ukcanroHHbIx netensb 3. COOpHbIE KOJbIa 2
BBIIIOJTHEHBI M3 CTalIbHOM  NPOBOJIOKU
KpYyTJOro CEYeHHus, YTO I[O3BOJISIET UM B
COOpaHHOM COCTOSIHUM MMETh MUHUMAaJbHBIN
KOHTaKT MEX]Ty COOOiA.

Ilocneanee mo3BOJIAET NOBECTH TPEHHE
MEeXIy KoJblaMu 10 MHHHUMyMa. Kaxnoe
KoOJIbIO 2 yepe3 180° mo OKpYKHOCTH UMEET
7iBa TPSAMBIX YCHKa, KOTOpble INpH cOOpke
Kojel 2 B pabouee COCTOSHHME C Kaxaoi
CTOPOHBI (POPMHUPYIOTCS B TUIOCKHE LITa0ers,
Ha KOTOpbIE U HAHU3BIBAIOTCS (PUKCAIIMOHHbIE
nem 3. OTW meTau 3 THO3BOJIAIOT TapaH-
THMHO COXPAaHHUTh T€OMETPUYECKUN IMOPSIOK
CKalllMBaHUs oOpasua 4 MNpud MHOTOIUIOC-
kocTHOM cnpure. [Ipubop Taxke cHaOxkeH
IIPUCTABKOM C JIOMOJIHUTEIBHBIM PELYKTOPOM
U 3JIEKTPUYECKUM MHUKPOJBUTATENIEM, MO3BO-
JSIOIUM NIPOBOJUTH CABUIOBBIE WCIBITAHUS
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TIIMHUCTBIX TPYHTOB TIPU Pa3jMYHBIX CKO-
pocTsX ropu3oHTanbHOro casura. Mccueno-
BaHMs TPOBOIATCA MPH CKOPOCTAX jedop-
mupoBanus  V; = 2-10"*m/c  (ycnosHo-
MrHOBEHHBIH cxasur); V, =2-10""m/c u
V3 =2-10"8m/c  (penenbHO-INTENbHBIH
caswur) [8].

Puc.3. Cxema npucrocoOnaeHUs A1 HCTTBITaHHS
TJIMHUCTHIX TPYHTOB B YCJIOBHUSAX MPOCTOTO
MHOTOILUIOCKOCTHOTO cABHUTa: | — HCXomHOe

nosioxkenue; |l — coctosiHue ipu caBure obpasia;

Il — cocTostnue pu cpese obOpasna; 1 — kapeTka;

2 — konbla; 3 — huKcaMoHHas NeTist; 4 — obpasers
TJIMHUCTOIO IPyHTA

Kputnueckyro casuroByro nedopma-
U0 TJIMHUCTBIX TPYHTOB OTIPENICISIFOT B BHJIE
KPUTHYECKOTO yIJla CKAIIMBaHUS 7Y, COOT-
BETCTBYIOIIETO MUKOBOM CABUIOBOM MpOUY-
HOCTM TJHMHHUCTBIX TPYHTOB B IIpoIecce
MHOT'OIUIOCKOCTHOTO CIIBUTa TPH CKOPOCTH
nedopmuposanus 2 -107’m/c u  paccun-
THIBAJIM IO popmyiie:

o

- (5)

lip - KpUTHYECKOE CMEIICHHE KapeTKh

= arctg %p,
rae
npubopa, ompezensieMoe ¢ MOMOIIBIO MHIH-
KaTopa 4acoBOr0 THKa M COOTBETCTBYIOLIEE
«IUKOBON» CIBUTOBOM IPOYHOCTH TIJIMHUCT-
oro rpyHra, H — BBICOTa CKallMBaeMOI'O
oOpa3sra.

[Ipodeccopamu JL.U.Kynpuunikum u
@.I'TabuboBBIM TpU HM3YYEHUU H3MEHEHUS
yIPYTro-TUIACTUYHOCTH M TPEIMHO0Opa3oBa-
HUsI JABYX pa3HbIX INIMH Pa3JIMYHOIO MOHO-
MHHEPAJIbHOTO U MOHOMOHHOIO COCTaBa, B
3aBUCHUMOCTH OT JaBJICHHS IIPEIBApPUTEIIb-
HOT0 YIUIOTHEHHS, ObUla SKCHEPUMEHTAIbHO
OLICHEHA IUIACTUYHOCTh YKa3aHHbIX IJIMH, Iy-
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TEM HM3MEPEHUsS KPUTHUECKOTO yrila CKallu-
Banusa 1pu Memaendom (V =2-107"m/c)
MHOT'OIUIOCKOCTHOM ~ CIIBUI'€, COOTBETCTBY-
IOILETO TMKOBOM CABUIOBOW MPOYHOCTH I'JIUH.
[TonyyeHHBIE  3aBUCUMOCTH Y ip (B,
IIPUBE/ICHHbIE HA puc.4,a, XapaKTepU3yKTCs
KpUBOHM ¢ MakcumymoM. [Tocneanuii oTBevaet
[IEpEeXo/ly  CHUCTEMBl U3  IUIACTUYECKOTO
COCTOSIHUS K YIIPYTOMY.

U3 puc.4,a caegyer, 4To AJis KaOJWHHU-
TOBBIX TJIMH XapakTepeH Haubojee y3KUl
MaKCHUMyM TpU HAaUMEHBIIMX YIUIOTHSIOMINUX
Harpy3kax. 3aTeM CJIEIYIOT I'MIPOCIIOAUCThIE
IJIMHBI, a JAaJjiee arperupoBaHHEE MOHTMOPHII-
noHUTOBBIe. Takoil ke XapakTep 3aBUCH-
MOCTH HaOiromaercs Ha puc.4,0, Tae H3Me-
HEHME BEJIUYHMHBI Y «p MPEACTABICHO B (PyHK-
LIMA  TOJIIMHBI BOJHOM  IIPOCIOMKHA B
KOHTaKTaX MHKpPOArperaTtoB, T.€. MHUKPOMOP
h, (cMm. monens rnunel JL.U.Kynpuuikoro —
O.I.Ycwaposa). Ilpunumas BOo BHUMaHHE,
nonyuyennesle JI. U. Kynpunukum u ®.I'.T'a-
O0uOoBbIM [8] maHHBIE O B3aMMOJCHCTBUH
AJIEMEHTapHBIX MMKpPOArperatoB pasjIMyYHBIX
[0 MUHEpPAJIbHOMY THUIy IJIMH M HX B3a-
UMHOMY CKOJIIBXCHHIO TPH CABHUIE, aBTOPbI
CUMTAIOT, YTO KpUTHUYecKass Jedopmainus
IBYX(a3HbIX TIJIMH ONpeAeseTcs peoJio-
TUYECKMX CBOMCTB B YKa3aHHOM JIHiaria3oHe A, .

a/Ire3MOHHON MPOYHOCTHIO KOHTAKTOB U
pPEOJIOTUYECKUMH CBOWCTBAMHU KHJIKOCTH B
3a30pe M, CJeN0BaTelIbHO, Ko3(PUIeHToM
Tpenus. HabGmronatommuiics Ha puc.4,a,6 pocT
3HAYEHHH 7Y'xp IPH OTHOCHTEIBHO HHU3KHX
Harpyskax ymiotHeHus (P,) Ais BceX TJIMH
CBSI3aH C YBEJIMYEHUEM NPOYHOCTH KOHTAK-
ToB. IlajeHue BEIMYUHBI Y Ha BTOPOM
y4acTKe, MO-BUJIMMOMY, BbI3BaHO 3aTpy/HE-
HUEM OTHOCHUTENILHOTO C/IBUTa YaCTHII, Ha YTO
yKa3bIBaeT pocT ko3 duirenTa TpeHus tge.

U3 puc. 4,6 cnemyer, 9T0 MAaKCUMyM I1j1ac-
TUYHOCTM W HAWIy4lleTo B3aUMHOIO CKOJIb-
KEHMsT MMKPOArperaroB Uil DIMH Pa3IN4HOIOo
MHUHEpAJbHOIO THIIA JIGKUT B  OYEHb Y3KOM
JIMANa30He TOJIMH KOHTaKTHBIX BOJHBIX IpOC-
noek h, = 9 — 12 A. Tlocrennee MoxHO 0Gbsic-
HUTH CHEMU(UKON CTPYKTYphl KOHTAKTHOM BOJIbI,
XAPAKTEPU3YIOIIEHCS TOHWKEHHOM BSA3KOCTBIO,
T.€. aHOMaJIMel ee ABTOpaMH yCTaHOBJIEHO, YTO B
HaTypHBIX  CJIOBUSX TIpd  (POPMHUPOBAHUN
OIOJBHEW B M30TPOIHBIX ITIMHUCTBIX CKIIOHAX,
30Ha JehopmupoBaHus (OPMHUPYETCsl B BHIE
TTyOMHHOM 30HBI MPSIMOTO C/IBUTA TOJIIMHON HE
oonee 1,0 m.
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Puc.4. 3aBuUCMMOCTh KPUTHUECKOTO yIiia CKAllUuBaHUS
IBYX(a3HBIX TJINH OT JaBJICHUS UX TpPEABAPUTEIHHOTO
yItoTHenus (@) W TOJNIIKUHLL BOAHBIX TIPOCIOEK B
KOHTaKTax Mex1y Mukpoarperaramu (6) :1-Ca -
KaoJauHUT; 2 — Na - KaoquHuT; 3 - Ca - TUAPOCIIa;
4 - Ca - MOHTMOPWIIOHUT; 5 — Na —runpocmona; 6 -
Na — MOHTMOPWIIOHUT

0246804 MIBL0O2AN

B 310l 30HE IIMHUCTBIE MUKPOArperarsl
HAYMHAIOT ~ OPUEHTUPOBATHCS  MAPAIIEIIBHO
bopMupyroIIeHCcs  IUIOCKOCTH  CKOJIBYKEHUS,
KOTOpasi IPOSIBJIICTCS B 30HE IIPOCTOTO CIIBUTA.
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HCCIEJOAHUE MPOCTOI'O CABUT A

I'TMHUCTBIX TPYHTOB
Y@.I"Tabubos, JI.U Kyrvuuyxuii, *A.3.3eiinanos,
2K K. Baiipamosa
AHHoTanusi. PaccMarepeHbl U3BECTHas  METOAMKA

OCHOBHBIE

MPOCTOTO CIBHIa TIHMHHUCTBIX TPYHTOB H
3aKOHOMEPHOCTH TIPOCTOTO CIBHra. Pa3zpaboTaH HOBBII
mpuOOp MO CKaXWBAHMIO TJAHUCTBIX oOpasmoB. C
MIOMOIIBI0 3TOTO MPUOOPI YCTAHOBIEHBI KPUTHYECKHE
YIJIbI CKa)KHBAHUS IJIS1 PA3IMYHBIX TJIMH.

KiroueBble cioBa: riiMHa, METOJMKA, HPOCTOH CIBHT,
TPYHT, IPHOOP, YTOJl CKAIIWBaHUSI.

107

GIiLIN SADO KORSILMOSININ ToDQIiQi
'F.Q.Habibov, 'L.I Kulgitski, *A.Z.Zeynalov,
2K.K.Bayramova

Annotasiya. Gilli gruntlarin sado kosilmoasinin oasas
isulu vo sado kosilmonin osas ganunlari noazardon
kegirilir.  Gil niimunolarinin askarlanmas: tigiin yeni
cihaz hazirlanib. Bu cihazin kémoayi ilo miixtalif gillor
tigtin kritik ayilmo bucaglar1 miioyyon edilmisdir.

Acar sozlar: gil, texnika, sado kasmo, torpaq, cihaz,
ayilma bucagt.
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POJIb HAHOTEXHOJIOT U B
OYUCTKE 3AI'PA3HEHHBIX ITOYB
X.C.Axmeoosa
Hayuonanvrnoe Aapoxocmuueckoe Aeenmemeso,e.
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THE ROLE OF NANOTECHNOLOGY
IN THE REDEMPTION
OF CONTAMINATED SOIL
H.S. Ahmadova
National Aerospace Agency,
Baku,1 S.S.Akhundov str.

Abstract: Advances in nanoparticles (NPs) can
provide a sustainable and environmentally friendly way
to accelerate the removal of toxic compounds from
contaminated soils. Many efforts have been made to
improve the efficiency of phytoremediation such as
incorporation of chemical additives, utilization of
rhizobacteria, genetic engineering, etc. In this context,
the integration of nanotechnology with bioremediation
has opened new aspects for redefining remediation
techniques. Thus, advanced remediation approaches
combine nanotechnological and biological remediation
methods, in which nanoscale process regulation
promotes adsorption and degradation of contaminants.
Nanoparticles adsorb/absorb a large number of
contaminants and also catalyze reactions, reducing the
energy required to degrade them due to their unique
surface properties.

Keywords: nanotechnology; heavy metals and
metalloids; phytoremediation potential; phytore-
mediation strategy; environmental pollution

BBenenne

BeIcTpo pacTymias aHTpPOIIOTCHHAS/TEX-
HOTEHHAsi JAESITENbHOCTb BHOCUT B TIOYBY
MOTCHIINAIHFHO TOKCHYHBIC METAJIIBI, arpOXu-
MHUKAThl ¥ HM30BITOK MHUTATEIbHBIX BEIIECTB.
[TouBa - OCHOBa pacTEeHUEBOJICTBA, TIOCKOJIBKY
OHa TIOMOTAeT PACTCHHSIM MOTJIONIaTh IMUTa-
TeNbHBIC BemecTBa. DaKTUYECKH, CEIThCKOE
XO3SIMCTBO  MOJJEP)KUBACT H  OINpPEAeseT
KHM3Hb YEJIOBEKa, OJHAKO OHO YacTo pa3py-
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mIaeT MpUpoJHbIe SKocucTembl. KoHGIuKT
MEXIy BBIIOJOM M YCTOMYMBBIM yIIPaB-
JICHUEM CENbCKOXO035MCTBEHHBIMU 3EMIISIMU U
X COXPAaHEHUEM YXE JIaBHO OCBELIAETCs B
auTeparype. 3arpsi3HEHUE 3€Mellb IPe/ICTaB-
asier co0oil yrpo3y Ui CpPEeacTB K CyIec-
TBOBAHMIO, KA4E€CTBA JKM3HU M YCTONYMBOIO
pazButus [1]. Takum oOpa3om, coxpaHeHue
MOYB SBJIAETCA BaXXHEHIIMM TpeOoBaHUEM
COBPEMEHHOM 310XHU, 00YCJIOBIEHHBIM pOC-
TOM YHMCJICHHOCTH HACEJIEHUS U COKPAILlEHHEM
MIaXOTHBIX 3€MEJIb B PE3YJIbTAaTE TEXHOI'C€HHOMN
JeSATEIbHOCTH.

[louBel, 3arpsi3HeHHBIE HEPTBIO U
HedTenpoaykTaMu B A3sepOaiipkaHe, pac-
MIPOCTPAHEHbI HA OOLIMPHON TEPPUTOPUU All-
HIEPOHCKOro TmoJyocTpoBa. HacuurteiBaeTcs
21,3 ThIC. ra 3eMellb, 3arpsI3HEHHBIX HEPTHIO B
paznuuHOil crenenu, u3 Hux 10,1 ThIC. Ta -
9TO 3arpsi3HEHHbIE WM TPYHTOBBIE BOJBI U
JpEHUpPOBaHHbIE HE(PThIO TeppUTOpHM (3ar-
PSA3HEHO 8 ThIC. ra), a OCTAJIbHBIE - BOJHBIC
OacceifHbl. OTH 3eMJIM TSAHYTCS C 3amaja
MOJIyOCTpOBa, HauuHas ¢ ceBepa ['apa-
JIarcKOro IIEMEHTHOTO 3aBOJA, B BUJE Y3KOH
moJockl 10 octpoBa Ilupannaxu. nurensHas
JKCIUTyaTanusi He(PTAHBIX MECTOPOXKJIEHUH B
ATUX paiioHaxX TpuBeNia K TIyOOKHUM aHTpPO-
MOTEHHBIM HU3MEHEHUSAM B  OKpY’Karouei
cpeze u ee npupoAHOM JaHamadre [2].

Hedte — oueHp omacHoe BeIIECTBO.
XOTs1 OH ABJIAETCA NMPOU3BOAHBIM IPUPOBI,
HO MONajaas Ha MOBEPXHOCTb IOYBBI, YHHY-
TOKaeT KUBOE, YXY/IIAaeT BOJHO-(U3NUECKHE
CBOICTBa MOYBBI, TEPSET €€ MPOAYKTUBHOCTD,
YBEJIMUUBAET  BO3MOXHOCTb  3arpsi3HEHUS
MOJI3EMHBIX W TOBEPXHOCTHBIX Box. Fe, Al,
Mn, Ca, No, P — HerokcuuHble Win ciaabo-
TOKCHYHBIE 3JIEMEHTBI, COJEpXKallhecs B
He(pTH. DTH DJIEMEHTHl COCTABIIAIOT OCHOB-
Hyo 4gacte HeTsaHou 3ombl. V, Ni, Co, Pb,
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Cu, Y, As npu uX BBICOKOW KOHIICHTPAIHH
OKa3bIBAIOT TOKCHYECKOE JCHCTBHE  Ha
ouoreHo3. Hambosiee TOKCHYHBIMH DJIEMCH-
TaMH Ha ATIIEPOHCKOM IOJIyOCTPOBE SIBJISI-
torest B, No, Hg, Al, Pb, CI, Y, Se, Fe, S, Na,
Mg. HaumbGonpmass WX  KOHIEHTpaIus
IPUHAUIEKUT KIapkuHyB u Mo.

Ha Ao6meponckom momyoctpoBe HedTe-
3arpsi3HEHHBIC 3eMJIH, TPEOYIOIIHE PEKYIbTH-
BallMi¥, B OCHOBHOM OXBaThIBatOoT [ apanar-
ckuii, CaOyHuuHckuii, bunaramuuckuii, Cy-
paxaHCKuid, A3U30€KOBCKHUI paliOHBI M y4acT-
KA CBOOOJHOTO TOCYJIapCTBEHHOTO 3EMEIb-
Horo (hoHTA.

Hambonee  cmimpHOE W HIMPOKO-
MacmTabHOe HEPTAHOE 3arpsA3HEHUE U OJIHO-
BPEMEHHO MOBTOPHOE 3aCOJICHHE MPOU3OIILIO
Ha He(pTsIHBIX MecTopoxacHUsAX Ilupannaxw,
l'ama, Mamrara, Pamana, Cabynum, Cypa-
xanbl, bunaragu u 'apagar. ['mybuna nedrs-
HOTO 3arpsi3HEHUs] Ha TOJIyOCTPOBE COC-
taBster 10 cm HaA 1029,2 ra, 25 cM Ha 857,3
ra, 50 cm ma 1285,7 ra, Ha OCTaJbHBIX
yudacTtkax Ooinee 50 cMm.

O0beKT U MeTOABI HCCIeJ0BAHUS

Joctikenus B 001aCTH HAaHOTEXHOJIO-
THM  OTKPBIBAIOT THO0ANbHOE OKHO IS
3(hPeKTUBHON peMenualnuu WM BOCCTAHOB-
JIEHUS 3arpsA3HEHHOM nouBbl [3]. YTBepxkna-
€TCs, UTO HAHOTEXHOJIOTMH MMEIOT OOJIBIION
MOTEHIMA] B KQU€CTBE SKOJOTUUECKH YUCTOU
TEXHOJIOTHH, B TOM YHCJIE 32 CUET CHIKCHUS
TOKCUYHOCTH Pa3UYHBIX METAJIOB/METAIIIO-
unoB. Kpome TOro, HaHOTEXHOJOTHUU TPU3-
HaHBl MOTEHIMAILHBIM METOJOM BOCCTaHOB-
JICHUS 3arps3HSIONINX BEIIECTB B Pa3TUIHBIX
AKOJIOTMUECKUX MATPHIIAX, BKIIOYAs MOYBHI.
B »STOM KOHTEKCTE pEKyJIbTHBAIUS IIOYB
SIBIIIETCS OJIHOM W3 OCHOBHBIX OOJacTei, rue
ITUPOKO HCTONB3YIOTCS HAHOTEXHOJOTHUYEC-
KHe nmoaxonasl. B mocnennee Bpemsi HaHoYac-
TUIBI CTAJM MCIOJB30BAThCS I YIAICHHS
3arpsI3HSIONIMX BELIECTB PA3JIMYHBIMU CIIO-
cobamu, BKJIIOYAst aJCOPOIUIO, OKUCITUTEIh-
HO-BOCCTAHOBUTEJIbHBIE PEAKLINH, OCAKICHUE
U COOCaXJEHUE, YEeMy CIIOCOOCTBYET UX
OrpoMHas yJieJbHas MOBEPXHOCTH [4].

HanoOuopemenuanusi- 3T0 3KOHOMHU-
4eckd () PEKTUBHBIA METOJ| HCIIOIH30BAHUS
pacTeHuii ¥ MUKPOOOB JUIsl pacUIeTIeHUs
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3arpsI3HSIONINX COSAMHEHHM, YTO B KOHEUHOM
UTOTE YJIy4lllaeT KayecTBO MOYBBI U CHUXKAET
ypoBeHb 3arpsi3HeHus. Pasnarass 3arpsi3Hs-
IOIIME BEUIeCTBA B IIOYBE, OSTOT IIPOIECC
MOXKET YHHUYTOXHUTh, YICpXKaTh I YMEHb-
IIUTh KOJIMYECTBO 3arps3HSAIOIIMX BEUIECTB.
OddexTuBHOCTE OMOpeMenuanuu M3ydaiach
U TOBBbIIIAJach B MPOIUIOM C TMOMOIIBIO
XUMHAYECKUX J00AaBOK WM OMOTEXHOIOTHH
[5], HO HAHOTEXHOJIOTUH TTO3BOJIMIIM YCOBEP-
IIEHCTBOBAaTh A3TOT IMIPOLIECC C HOBOW CTO-
ponbl. HanoGuopemenuanus mnoapasyMeBaeT
WCIIOJb30BAHUE KaK HAHOTEXHOJOTUHM, TaK U
Ouopemenuaiuu, Mpu 3TOM MPOLECC OCYIIec-
TBJISIETCSl HAa HaHOypoBHe. lleneBblie 3arpsis-
HUTENIN aJCOpOUPYIOTCS, pasiaraioTcs WIH
MOIUPHUIMPYIOTCS  Oylarofapsi yHHUKaJIbHBIM
(U3UKO-XMMHYECKHM CBOWCTBAM HaHOYAaC-
THUI, KOTOPBIE TaK)KE JEHCTBYIOT KaK KaTalld-
3aTOpbl M TIOMOTAIOT CHHU3UTh DHEPIHIO
aKTUBAIlMU, HEOOXOIUMYIO I pa3pylICHUS
coequHenuii. [Ipouecc HanHoOMOpeMeaHaK
ObUI M3y4yeH M HCCIENOoBaH, U Haubosee
UCIIONB3YEMBbIMA HAHOYACTUIIAMU SBIISIOTCS
yriepojiHbie U Metammdeckue [6]. Tlomu-
MEpHbIE HAHOYACTHUIIBI B BHJIE HAHOKAICYI
WM HaHOCEp TaKXKe SBISIOTCS HCKIIOYHU-
TETbHBIM CPEICTBOM Il YHUUTOXKEHHS CTOM-
KUX TICCTHIHIHBIX COCAWHCHWW W JITTHHHO-
[EMOYEYHbIX yTaeBoa0poaoB. OpHako B
cllydae C TSDKEJIBIMH MeTajylaMu IpoOiema
COBEpIIIEHHO HHAas, MOCKOJbKY OHU HE TOJ-
JatoTcsl  OMOJIOTMYECKOMY pAa3JIOKEHHIO, a
Tak)K€ OYEeHb CKJIOHHBI K TOIMAJaHUI0 B OHO-
JIOTHYECKHUE CHCTEMBI U TTHIIEBBIC eTH [7].
buocopbiust u  OHOakKymynsALus ¢
WCIIOJIb30BAHUEM PACTCHHA W MHKPOOOB SIB-
JSIOTCS  TPAIUIMOHHBIMH METOJaMH  yJa-
JICHUS TSDKEJIBIX METAJUIOB U3 3arpsi3HEHHBIX
mouB. OJTHAKO B MOCIIEHEE BpEeMs MMOSBUIUCH
JaHHBIE 00 MCTOJIb30BAaHUM HAHOYACTHIL JISI
BOCCTAHOBJICHHS TSKENBIX METalIoB C 3a-
MeYaTeIbHBIMA PE3yJIbTaTaMH.

[losiBeHHEe TSOKENBIX  METAUIOB B
OKpYyXaroliel cpeae B 3HAYUTENIbHON cTe-
MeHu OOYCJIOBIEHO YCHJICHHEM AaHTPOIO-
TEHHOW JieaTeNbHOCTH. OQHAaKO HapylIeHHE
OMOTC€OXMMHYECKHUX IUKIOB TaKXkKe SBISETCS
MPUYMHON MX TMOMaJaHUs B OKPYXKAIOUIYIO
cpedy B KauecTBe 3arpsi3HuTencd. Takue
anementsl, kak As, Cd, Cr, Hg u Pb, ne
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BBIMOJIHAIOT ~OMOJOTMYecKHX (QyHKIMH B
Ouosiornyeckoil cucreme. Tskenble METaUIbI
OTHOCSITCSI K OCHOBHBIM HEOPraHMYECKUM
3arpsA3HUTEINISAM, TIOCKOJIBKY Ja)Ke IPH CaMbIX
HU3KUX KOHLIEHTPALMAX OHM OKAa3bIBaIOT
CYLIECTBEHHOE TOKCHUYECKOE BO3ICHCTBUE Ha
6uoTy. TOKCHYHOCTD TSIKENBIX METaJIIOB
TaKXe 3aBUCUT OT MX OHOJOCTYNHOCTH H
abcopOimu [8]. Kucnas cpena mpoBomupyeT
TOKCHUYHOCTb TSXKEJIbIX METAJUIOB, OCOOEHHO
€CJIM CTPYKTYypa MOYBBI IUI0Xas U B HEH MaJlo
IIUTATENbHBIX BEILECTB (Hampumep, B paiio-
HaX JOOBIYM MOJIE3HBIX UCKOTIAEMBIX ).

Tspxenble MeTauibl B NMEPBYIO OYepelb
BO3JICHCTBYIOT Ha PAacTEHUS W HUBILIUE IOY-
BEHHbIC OPraHU3Mbl, BBI3bIBAS T'€HEPALUIO
peakTuBHbIX (opM kucinopoga (PPK), uto B
JadbHEMIIEeM MNPUBOAUT K IOBPEXKIACHUIO
MaKpOMOJIEKYJ, TAKUX Kak O€IKH U HyKJIe-
MHOBbIE KHCIOThL. Hannuue Tskenblx Merai-
JIOB B IIOYBE BJIMSIET HA CEJIbCKOXO3SMCTBEH-
Hble KYJbTYpPbl M  PAaCTUTEIbHOCTb, HX
[UTATEJIbHbIE KAYE€CTBA U CBS3aHHbBIE C HUMH
HKOJIOTUYECKUE aCIeKThl. BiMsHue TspKenbIx
METAJIJIOB HAa CEJIbCKOXO3SIICTBEHHBIE KYJIb-
Typbl 3aBUCUT OT BHJA KYJbTYphl, (U3UKO-
XUMHUYECKUX XapaKTEPUCTUK MOYBBI U THUIA
Tskenoro Metayuia. OOLIMi MeXaHU3M TOKCH-
YEeCKOro BO3ACHCTBUS TSDKEIBIX METAJIOB Ha
CEJIbCKOXO3SIICTBEHHBIE PACTEHUs BKJIIOYACT
reHepanuio POK, kortopas BiMseT Ha Kie-
TOYHBIE OPIaHEIUIbl, MAKPOMOJIEKYJIbI, TAaKHE
Kak O€JIKM W HYKJIEMHOBbIE KHUCJIOTHI, H
JApyrue KOMIIOHEHTHI CTPYKTYpbl U (YHKIHU
pactenus. Takke cooOIIANOCh, YTO OHHU
BJIMSIIOT Ha JbIXaHUE U (POTOCUHTE3, CHIXKAIOT
aKTUBHOCTb (DEPMEHTOB, YCHJIUBAIOT OKUCIIH-
TeNbHBIM CTpecc, yMEHbIIAIT Ouomaccy,
CHIDKAIOT YPOXKalHOCTb, @ TAaK)K€ BIUSAIOT HA
YHUCIEHHOCTb, AKTUBHOCTb, pa3zHOOOpasue u
T€HETUYECKUH COCTaB IOJE3HOM ITOYBEHHOMN
MUKpohIopsI [9].

AHaJjm3 1 00Cy:KIeHne
JIKCIIEPUMEHTAJIBHON YaCTH
HanouacTtumer FeO, TOKpBITBIE TOJH-
Bununnupponuaonom (I1BIT), 6pun ycneniHo
WCIIOJIb30BAHbBl JUIA  YJIydIlIeHUus Onopeme-
JWanuu TouBkl, 3arps3HenHoi Pb u Cd, ¢
MOMOIIIBI0  TPaMOTPHIIATENIBEHON — OakTepun
Halomonassp. DtoTr moaxox  MO3BOJIHII
3HaYuTeNbHO yaanuth noutu 100% Pb uepes
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24 4, a Cd - yepe3 48 4, MO CpaBHEHUIO C
yaaJeHUEeM OaKTCpUSIMH WM TOJBKO HaHO-
gacTUIlaMd. bBHOCOPOEHT W3 MarHUTHBIX
Hanouactuil FesOs, 0OpaboTaHHbBIX S. aureus,
C TOBEPXHOCTHIO, MHKAIICYJIUPOBAHHOW (Ta-
JIEBOM KUCIIOTOM (B BUaE KoMILIekca n-Fe30s-
Phth-S), 6bu1 ncnone3zoBan s ynanenus Cu,
Ni u Pb, u agcopbmmonnoe ymanenue Cu, Pb
u Ni cocraBuio 795, 1355 u 985 MKMOIB/T,
COOTBETCTBCHHO. B IPOIICHTHOM OTHOIICHHH
cTeleHb u3BleueHus cocrtaBmia 83,0-89,5%
s Cu®*, 99,4-100% st Pb?* u 92,6-7,5%
mns Ni?*. CpaBHHMTENbHOE MCCIIEOBAHHE C
UCIIOJIb30BAaHUEM BBICYIICHHOTO S. aureus u
n-Fes04-Phth-S  ams  ynameHust  TSXKETBIX
METAJIJIOB T0Ka3aJi0, YTO SJIPO HAHOYACTHII N-
Fe304-Phth-S, a Takke dyHKIMOHANTBHBIC
IPYIIIbI, TPUCYTCTBYIONIME HAa MOBEPXHOCTH
MUKPOOPTaHU3MOB, UTPAIOT KIFOUYEBYIO POJIb
B YIQICHUH TSDKEIBIX METAJUIOB. Takum
oOpa3om, naHHas paboTa TMoKa3aia, 4To SApo
HAHOYACTHI[, a Takke (QYHKIMOHAIbHBIC
IpyNNbl, TPHCYTCTBYIOIINE Ha MHUKPOOHOM
MIOBEPXHOCTH, OKAa3bIBAIOT BaXKHOE BJIMSIHHE
Ha yJIAJICHUE 3arpsI3HSIONINX BEIIECTB.
HenaBHee uccrnenoBanue mo yJaleHUIO
Cu, Cd, Cr u Pb c nomo1pi0 yCTOMYUBBIX K
TSDKEJIBIM MeTalljiaM OakTepui, Takux Kak B.
cereus (PMBL-3) u L. macroides (PMBL-7),
MOJITBEPANUIIO, YTO HaHOYacTUllbl ZnO B KOH-
IEHTPAIUA 5 MT/JI CHHEPTeTHICCKH YIAJSIFOT
Cr Ha 60%, Cu Ha 70% u Pb Ha 85% mo
cpaBuenuto ¢ B. cereus (80 u 60%) u L.
macroides (55 u 50%) npu HeliTpansHOM pH,
cootBeTcTBeHHO. IIpu HelTpasbHOM pH
MOBEPXHOCTh HaHoyacTHll ZnO MMeeT OTpu-
LATEeNbHBIA 3apsii, KOTOPbI CHOCOOCTBYET
ANEKTPOCTATUYECKOMY B3aMMOJICHCTBUIO C
KaTHOHAMH METAJIOB, OJHAKO Tpu Oolee
HU3KOM pH TsKenble METalIbl OCaXIAI0TCS B
BHJIC THUAPOKCHIOB, M TOT/Ia MOHBI BOJOPOJIA
KOHKYPHPYIOT 3a CBSI3bIBaHHE C aJICOpOeH-
tamu. CooOmranock, yto mramm XMCr-6 u3
B. cereus Taxxe Boccranasimsaer Cré* ¢ mo-
MOIIbI0 (PepPMEHTATUBHOTO IMpolecca. bpuio
3aMeueHo, 4TO BOCCTaHOBIeHHbIH Crl* nmeer
CPOJACTBO K KJIETKaM, HCIIOJb3ys KOOpJIUHA-
LIMOHHBIE CBS3H C PYHKIIMOHATHHON TPYIIOH,
MPUCYTCTBYIOIICH Ha TOBEPXHOCTH KIIETOY-
HOW cTeHKH Oakrepuii. B kauectBe mo6ou-
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HOTO TPOAYKTAa HAa TOBEPXHOCTU KIIETOK
oOpazoBbiBanuch HaHOYacTHIIBI Cr203.

Takxke OBUIO HMCCIEIOBAHO WCIIOIH30-
BaHHe npobuotnyeckux Oakrepuii (L. casei u
L. fermentum) ans nmornomenuss Cd u3 BoabI
B accolManuy ¢ Hanoyactuiamu Se’* u Se. B
3TOM HCCIEJOBAaHUU OBUIO OOHApPYXKEHO
6onee Beicokoe moromnieHue Cd Gakrepusmu
L. casei ¢ monamu Se** (65 %) o cpaBHEHHIO
¢ Hanoyactuuiamu Se (55,90 %), u 310 OBLIO
CBSI3aHO C 0oJiee BBICOKOW PacTBOPUMOCTHIO
Se®* mo cpaBHEHMIO ¢ HAHOYACTHIAMH Se.
ITIpu cpaBuenun L. fermentum wm L. casei
s¢dextuBHocTs mornomenus Cd  Owuia
3HauuTeNbHO BhIme y L. fermentum (50,87
%), uem y L. casei (43,78 %). IlpomeHt
ancopounu Cd L. casei mpu UCTIONB30BaHUH B
COYETAaHHM C HAHOYACTUIIAMH Se He IMoKa3al
3HAYUTENBHBIX W3MeHeHui. OHaKo mpH
YBEJIMYEHUH  MPOIEHTHOTO  COOTHOIICHHS
Ha"Hovactul, Se mnornomenne Cd HeMHOro
yBeanumiiocs ¢ 5,49 no 16,54 B npucyrcreumn
L. casei ¢ HaHOYaCTUIIAaMH Se 1O CPABHEHHIO
c L. casei.

Hcnons30BaHne pacTeHUH-THUIICPAKKY-
MYJIATOPOB W HAHOYACTHUI[ KaK C JKOJOTHU-
YECKOW TOYKH 3PEHHUS, TAK U C TOYKH 3PCHHS
BOCCTAHOBJICHHS JIETPAaJUPOBAHHBIX TEPpPH-
TOPUMH, PEKYJIbTUBAIUS 3arPSI3HECHHBIX TSDHKE-
JTBIMA METaJJIaMU TIOYB SIBIISIETCS HACYIIHON
npoOneMoii, TpeOyroleil HEMEIJIEHHOTO pe-
menus. Buael TOYBBI Ha 3arpsi3HEHHOM
y4acTKe, a TakKe MPOIECHTHOE COJepiKaHUe
METAJJIOB B HEW BIHUSAIOT HA CKOPOCTh HC-
MOJI30BAHUS TUIIEPAKKYMYIUPYIOIIUX pacTe-
HUW JUIsl peKyJIbTHBAIMM y4acTka. buomoc-
TYIMHOCTh METAJIOB B pru3ochepe 3aBUCUT OT
pH mouBBI, rpagueHTa KOHIIEHTPAIMH dJie-
MEHTOB, U3MEHEHHUS MHUKPOOHOW TOIYJISAIINH,
OKHUCJIUTETHHO-BOCCTAHOBUTEIILHOTO  TTOTEH-
muana, coorHomenns CO2, mw O wu
T.4..Pu3ochepHas cpena Takxke HanmpsMyro 3a-
BHCUT OT BHJIa PACTEHHUS C TOYKU 3PCHUS
KOPHEBBIX JKCCYAATOB M aAPXHUTEKTYPHl KOP-
Hell. PusocdepHas cpeaa Takke HaIpsMylo
3aBUCHUT OT BHJIa PACTCHHsI C TOUKH 3PEHHS
KOPHEBBIX JKCCYAATOB M APXHTEKTYPHI KOP-
Hel. Hekoropble BUIBI paCTCHUH, TaKue Kak
Pedioplanisburchelli, Amaranthusspinosus u
Alternantherapungens, BBDKWIM TIPH ONTH-
MaJbHOM YpPOBHE TSDKEIBIX METAJUIOB IyTeM
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pu30pUIBTPAIMM W TPOJEMOHCTPUPOBAIN
MEXaHU3Mbl HM30€TaHusl MOTJIOLIEHUS TsKe-
JBIX METAJUIOB B OKpyxarouiei cpene. llpu
IPEBBIIICHUH ONTHUMAJIbHOW KOHIIEHTPAIUU
TSDKETIbIe METaJUTbl OKa3bIBAIOT HeOiaromnpu-
STHOE BO3JIEHCTBUE HA POCT pacTeHUl u
310pOBbe YenoBeka. OIHAKO THIIePaKKyMyJIH-
pyloliue BUIbl PACTEHUU MOTJIOUIAIOT Me-
TJUIBl B OOJBIIMX KOJIMYECTBAX M3 3arpss-
HEHHBIX TI0YB, 3aTe€M IIEPEHOCAT M Hakam-
JMBAIOT UX B OpraHax HaJ IMO4YBOil B Oosee
BBICOKMX KOHIIGHTpAIMsIX, YeM Herurepak-
KyMYJHpYOIIue BUIbI, 0e3 Kakux-mmbo oue-
BUJIHBIX (hUTOTOKCHYECKUX 3(PdekToB. bbura
IPOIEMOHCTPUPOBAaHA AKTUBHOCTh PACTCHHMA-
TUIEPAKKYyMYJISITOPOB TSDKEIBIX METAIJIOB Ha
OCHOBE HMX (UTOPEMEAMAIMOHHBIX TOTEHIIN-
aJoB, TaKMX Kak (urocTadbmim3aius, GuTo-
OKCTpaKLus W pusojaerpaaanusi. Pacrenue-
TUIEPaKKyMYJISTOp, UMeroIiee KodhduirueHt
ouokonuenTpauuu (KbK) Tspkensix Metanios
Oojee OIHOrO, OOS3aHO STUM MEXaHHU3MY
¢uTocTabmmmzanuu u puroskcTpakun. KbK
u OT (dbakTop TpaHCIOKaKMK) OOIbIIE
€IMHUIIBl CBHUJIETELCTBYIOT O XapaKTePHBIX
npu3HaKax GUTOCTa0MIN3alNKU. AHATOTUYHO,
Kucky u np. mokazanu, 4to (UTOCTAOMIH3H-
pyromas ¥ GUTOIKCTPAKIIMOHHAS aKTUBHOCTD
MOXXeT ObITb oOOHapykeHa Yy Parthenium-
hysterophorus, Sacrummunja u Ipomoea-
carnea. ABTOphl HaOmoganu 0OoJjiee OJIHOTO
KbK u ®T pmma Cr, Ni, Cd u Pb, uto
CBHUJICTEIILCTBYET O MexaHu3Me (uroctadbm-
nu3anuu, a Oonee omHoro KBK u wmeHnee
omHoro ®T mngs Zn w Mn - o dwuro-
9KCTPAaKLIMOHHOM TIpoIecce Ui TSKENbIX
METaJUIOB.

W3operpaganus- 3T0 mpolecc, B Xoje
KOTOPOTO 3arpsi3HSIONIME BEIIeCTBa IOTA-
JaloT B puzocepy MOYBBI MOJ JIEHCTBHEM
MHUKPOOPTaHNU3MOB, TJIe OaKTepUH METa0oIH-
3UPYIOT 3TH 3arps3HSIONIME BeIIecTBA IS
MOJTyYeHHsI JHEPTrUM M THTaHus. B sTOM
MeXaHU3Me MHKPOOBI CIIOCOOHBI pacIleIuIATh
OTIacHBIE 3arps3HSIONINE BEIIECTBA O HETO-
KCUYHBIX M O€3BpeIHbIX MpoIayKToB. KopHu
pacTeHWil BBINENAIOT TPUPOJHBIC YTIIEPO-
JI0COJIepKalllie BEIeCTBa, TaKUe Kak caxap,
COUPT M KHUCIOTa, U TEM caMbIM o0ec-
MEYMBAIOT MHKPOOPTaHU3MBI JOMOTHUTEb-
HBIMHM MUTATEbHBIMHU BELIECTBAMH, YTO €I
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0OJIbIlIE CTUMYJIHUPYET PHU30ACCTPYKTHUBHYIO
JIEeITEIbHOCTb.

JUia  obOe33apakuBaHMsl ~ Y4YacTKOB,
3arpsI3HEHHBIX TSHKEIBIMA  METaJllaMU, HC-
IIOJIB3YETCSL IIUPOKUU CIEKTP CTpPaTerui
OYMCTKH, BKJIIOYAs (U3HKO-XUMHYCCKHE H
OHOJIOrHYeCKHE METOAbl. MeXaHU3Mbl 3THX
METOAO0B OCHOBAaHBLI Ha OKHCIHMTEIBHO-BOC-
CTAaHOBUTEJIBHBIX PEAKIUIX, aJCOPOLINH, HOH-
HOM oOMeHe, Owopemeauanuu W (uTope-
Meauanuu. Bce 3T MeTOAbI HMMEIOT CBOH
MPEUMYIIECTBA U HEJIOCTATKH, U U3 BCEX ITUX
METOJIOB OMOpeMeananus SBISETCS Hauboee
HOOXOSIIIEN «3€JEHOINY TEXHOIOTuel g
JOCTUKEHHSI YCTOMYMBBIX Leeid. dPurope-
MeAuanusl SBISETCS IIMPOKO U3YYEHHOM
METOAMKON, U €€ MOTCHIMAIbHOE MpUMEHE-
HUE Ha 3arpsA3HEHHBIX 3EMIISIX MOXET pery-
JUPOBATHCS C TOMOIIBIO JOMOTHUTEIIBHBIX
MaTepuaioB, TaKMX KaK HaHo4yacTHIbl. W3
MHOT'OYHUCJICHHBIX MEXaHHU3MOB aJICOPOIIUOH-
HBI MEXaHH3M HIpaeT PEIIAIoIIyI0 POJib B

YAAJE€HUU  IIUPOKOrO  CHEKTpa  TSDKEJbIX
METAUIOB U3 3arpsA3HEHHOM MOYBBI 32 KOPOTKOE
BpeMsL.

Hekortopble Tsbxensle metamsl (Cr, Zn,
Pb, As, U, V u 1.1.) 2ddexTHBHO yAasIFOTCs C
3arpsI3HEHHBIX YYaCTKOB [P ITpUMeHeHU nZ VI
¢ HauOoubInel ckopocThio. Hu3kas koHIeHTpa-
g NZVI| 3HauMTenbHO yIydlmMna BCXOJbI,
JUTMHY KOPHEH M TUIOIA/Ib JIUCTHEB Y UBBI O€II0H

(SalixalbalL.), YBEJINYHB KO3 duImeHT
onokonnentpannu st Cd, B To BpeMs Kak
BbICOKass  KoHUeHTpauuss NZVI  okazana

HEraTUBHOE BIMsHUE Ha pocT pacreHnid u KbK
mis Cu m Pb. Huskast xonuentparmst nZVI
3HAYUTENTHHO YITYYIIIIa BCXOIBL, TTMHY KOPHEH
Y TUTONIAJIh JTUCThEB Yy Oenoit uBkI (Salixalba L.)
C yBeNMM4YeHUEM Kod(dHIeHTa OMOKOHIICHTPa-
mm s Cd, B TO BpemMs Kak BBICOKas
KOHLeHTpanyss nZVI okazana HeraruBHOE
BiusiHue Ha poct pacreruii 1 KBK st Cu u Pb.
Mitziaetal. uccinenoBamm ynanenue Zn, Pb u Cd,
ucnonb3ys nZVI ¢ 6uoyapom, U OTMETUITH, YTO
o0e KOMOWHAIIMK 3HAYMTEIILHO BIHMSIOT Ha
mvMmoommm3ario Zn, Pb um  Cd. nZVI
(cTaOUIM3MPOBAHHBIM  KapOOKCHMETUIILIEILTIO-
JI030M HATpHs) MOKa3all 3HAYUTETHHO OOJBIITYIO
nmmoonmmzanmio  Cr B cheoOHOM — parice
(Brassicanapus) u kwuraiickoi kamycre (B.
rapasubsp. pekinensis). Hcrnons3oBanue
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HAaHOYACTHI[ CHU3WIO OWOJOCTYIHOCTH U
OoroakkyMyJstoCr B 000MX PacTEHUSX.

Ormeuaercs, uyTo HaHodacTuibl TiO2 00-
JaJaf0T  BBICOKOM PEaKIMOHHOW U (oTO-
KaTaJIUTHYECKOW aKTHBHOCTBHIO, YTO TO3BOJISIET
3arpsI3HSIONIMM  BEIIECTBAM  aJICOPOUPOBATHCS
HA WX T[IOBEPXHOCTH; 3Ta OCOOEHHOCTBH
HaHodactHl] TiO2 CIyXuT I MHUHUMH3ALIA
TOKCHUYECKOTO TIOBE/ICHHUS TSHKEIIBIX METAIIIOB, a
TaKXKE COXpaHEHHWs WX NOABIKHOCTH. OH
s¢dexrusHO mornomaer 88,01% Cu?* u 70,67%
Cd?* mpu pH 7.0. Jlpyrie HAHOYACTHIIBI, TAKUE
Kak MOIU(UIMPOBAHHBIA  yIIIEpOJ, 3HAYM-
TEJIBHO YJIYUIIIM POCT pactenuit Suaedasalsa u
camzwm noronienre Cd u Ni 1mo cpaBHEHHIO ¢
KoHTpoJsieM. TakuM 00pa3om, Uil yCTpaHCHHs
TSDKEITBIX METAUIOB W3 3arpsA3HCHHOM ITOYBBHI
HEOOXO/IMMBI COBEPILICHHBIC CTPATETUH, TaKHe
KaK CEeJICKIUsI PACTeHUI-TUTIEPAKKyMYJISITOPOB C
COBMECTHMBIMH HAHOYACTHIIAMH, YTO MOJKET
CTaTh TICPCIICKTUBHBIM METOJIOM BOCCTaHOB-
JICHUS1 3arPSI3HECHHOW TTOYBBL.

3akio4enue

B coBpeMeHHBIN IEpuOa MPOUCXOAUT
CTPEMUTENbHBII BBIOPOC 3arpsi3HAIOIINX Be-
HIECTB B OKPYXXAIOLIYI0 Cpeay, IpelcTaB-
JAOIIAX CYLIECTBEHHYIO ONACHOCTb  JUIs
3I0pPOBbs YEJIOBEKA M OKPYIKAIOLIEH CpEnbl.
[TosTomy Hanmmuue 3¢ peKTUBHBIX METOI0B X
YAQICHHsI U3 PA3JIMUHBIX CPEJl OKPYKAIOIIEeH
cpeabl OyeT UMeTh pelarolee 3Ha9YeHne 171
MPEAOTBPALLEHNS WX HETaTUBHOIO BO3JECH-
ctBus. Ilockonpky MHOrME TpagUIIMOHHBIE
METOJIbl HE CIOCOOHBI 3(PPEKTUBHO yNAIATh
pas3yInyHble TPYNINbl 3arps3HUTENe, HeobXo-
JUMBI HOBBIE IMOJXOJbI, MO3BOJISIIOIIME MAK-
CUMaJbHO 3((EKTUBHO YCTPAHATh 3arps3-
HAIOIIME BemecTBa. MexXay TeM, COrJIacHO
pe3yapTaTaM MHOTOYHUCIICHHBIX MCCIIEI0Ba-
HUH B 3TOH 005acTH, BeCbMa BEPOATHBIM
METOZIOM pa3pabOTKH CPENCTB 3allUThl 3ar-
PA3HEHHBIX CPEJ ABJISIIOTCS HAHOTEXHOJIOTHH.
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CIRKLONMIS TORPAQLARIN
TOMIZLONMOSINDO
NANOBIOTEXNOLOGIYANIN ROLU
H.S. Ohmadova

Xiilasa: Nano hissaciklordoki iroliloyislor = ¢irklonmis
torpaglardan zsharli birlosmolorin siiratlo ¢gixarilmasi {igiin
davamli v ekoloji cohatdon tomiz bir margrut tomin edo
bilor. Kimyavi slavalarin daxil edilmasi, rizobakteriyalarin
istifadosi, gen mithandisliyi vo s. kimi fitoremediasiyanin
samarsliliyini artirmagq {igiin ¢oxlu saylor gostorilmisdir.
Bu kontekstdo nanotexnologiyanin bioremediasiya ilo
inteqrasiyast remediasiya iisullarina yenidon baxilmasi
tiglin yeni aspektlor agdi. Belsliklo, qabaqcil remediasiya
yanagmalari nanotexnoloji va bioloji remediasiya
tsullarim birlogdirir, burada nanodlgiilii proses nozaroti
cirklondiricilorin adsorbsiyasim vo deqradasiyasini togviq
edir. Nanohissaciklor boyiik miqdarda ¢irklondiricilori
adsorbsiya edir vo homg¢inin reaksiyalar1 kataliz edir,
unikal soth xiisusiyyatlorino gora onlar1 pargalamaq tiglin
tolob olunan enerjini azaldir.

Acar sozlor: nanotexnologiya; agwr metallar vo
metaloidlor; fitoremediasiya potensiali; fitorestavrasiya
strategiyast; otraf miihitin ¢irklonmasi.

POJIb HAHOTEXHOJIOT' I B OUUCTKE
3ATPSI3BHEHHbBIX IIOYB
X .C.Axmeoosa

Pe3tome: JlocTixeHns B 007aCTH HAHOYACTUI MOTYT
00eCTIeunTh yCTOIYMBBIA M 3KOJOTHUECKU YHCTBIN ITyTh
OBICTPOTO  yHaJeHWsT TOKCHYHBIX COEIWHEHUH U3
3arpsA3HCHHBIX ITO0YB. BHeZ[peHI/Ie XUMHNYECKHNX ):[06a1301<,
HCTIOJIb30BaHKE PU300aKTepHii, FTeHHON MHXEHEPHH U T.1I,
Beuto  mpennpuHATO MHOTO YCHJIMH JUIsL TOBBIIICHHS
3¢ QeKTHBHOCTH (HUTOpPEMEIHAINH, TaKHX Kak. B aToM
KOHTEKCTE WHTErpalysi HAaHOTEXHOJIOTHH C Onopemenu-
anyeil OTKpbUIAa HOBBIE aCIEKTHI INIEPECMOTPAa METOJOB
peabmmmTarmy. Takum 00pa3oM, TepeioBble TOIXO0AB! K
BOCCTaHOBJICHHIO COYETal0T B ce0e HaHOTEXHOJOTH-
YecKHe M OMOJOTHYECKHE METOIbI BOCCTAHOBJICHUS, NPU
KOTOPbIX ~ HAaHOMAacHITaOHBIM  KOHTPOJIb  IIPOLIECCOB
CIOCOOCTBYET a7cOPOLIK U PA3I0KEHHIO 3arPS3HSIONINX
BemiecTB. HaHodacTuisl ancopOupyIOT OOJNBIIOE KOJH-
YECTBO 3arpsA3HSIONIMX BEIIECTB, a TAKXKE KaTaU3UPYIOT
PEaKLMM, CHIDKAs DHEPruio, HEOOXOOUMYIO Ul HX
paciierieHusi, 61aroaapsi yHUKaIbHBIM ITOBEPXHOCTHBIM
CBOMCTBaM.

KuroueBble c10Ba: HAHOTEXHOJIOTUH; TSDKEIBIE METAILIBI
1 METAJUION]IbI; MOTEHIMAN (PUTOpEMETAIINK; CTPATeT sl
(buTopecTaBpaIiy; 3arps3HEHNE OKPY KaroIIeHCPE b
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QOBOLO RAYONUN LAZA VO
SAVALAN KONDLORININ OTRAF
ORAZILORIN EKOLOJI VOZIYYOTI
VO ONLARIN MUQAYISOLI TOHLILI

E.M. Qarayev
AMEA,SakiRegional ElImiMoarkazi, Ekoloji
Cografiya sobasi, Saki §., L.Abdullayev, 24.
elvin_garayev_1993@mail.ru

THE ENVIRONMENTAL CONDITION
OF LAZA AND SAVALAN VILLAGES
OF GABALA DISTRICT AND THEIR
COMPARATIVE ANALYSIS
E.M. Garayev
ANAS, Sheki Regional Scientific Center,
DepartmentofEcologicalGeography,Sheki,
L.Abdullayev, 24.

Abstract: The article provides information about the
nature of Gabala district, which is one of the main
tourism centers of the northwestern region of Azerbaijan,
and th eecological situation of Laza village, the level of
the part of Demiraparanchay passing through the village
of Laza and its impact on the surrounding areas, the state
of the part of Turyanchay passing throught he territory of
Savalan village, and the ecological situation existing in
those areas. Also, research works were conducted in this
field and certain information was collected. In the
research work, the information about the part of Shahdag
national park that falls on the territory of Gabala district
and its nature, existing landscape forms, ecological
condition of the surrounding areas.

Keywords: Gabala, Laza, Shahdag, Turyanchay, Demir-
aparanchay, nature, tourism, nanotechnology, heavy
metals and metalloids, phytoremediation potential, phyto-
restoration strategy, environmental pollution.

Giris

Rayonun relyefi dagliq olub simal
hissado Bas Qafqazin Conub yamacinin
yiiksok dagliq hissasindon baglanmig, conub
hissasi isa Acinohur 6n daghigimin Qabalo
yaylasina, bu yaylanin conub sorhoddi
Surxayxan (Axar-baxar) silsilosinin suayiri-
cina gadar olan oroqrafik vahidlor bir-birini
ovaz edir. Bas suayiriciya daxil olan Saral,
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Coban baba, Mucuq, Tufan vo Agbulaq sa-
xolori zoncirvari sokildo rayonun orazisini
gorbdon-sorqo  ohato edir. Umumiyyatlo
Qobalonin arazisi yiiksok dagliq sahslorindon
vadilorino qodor, ¢ay dorolori ilo pargalanmis
sildinmli  dorin  doralordon hamar sothli
yaylalara godor biitliin dagliq relyef formalari
bir-biri ilo névbalasir [1].

Respublikamizin  daxilinde  Bdyiik
Qafgazin on yiiksok zirvalori: Bazardiizii,
Tufandag, Bazaryurd vo Yan silsilode

yerloson Sahdag zirvalori mohz Qobaslonin
simal sorhodlorindo yerlosir. Boylik Qafgaz
tektonik galxmasi ilo Kiir dagarasi tektonik
¢okmo-sinin sorhadlogsdiyi zonada yerloagon
Qoabala rayonunun orazisi seysmik cohotdon
foal zona hesab edilir.Miirokkob dagliq relyef
vo Mezozoy, Kaynozoy eralarinin miixtalif
geoloji dovrlarino maxsus siixurlar Qabalanin
yeralt1 tobii sorvaotlorinin zonginliyino sobob
olmusdur. Qabalo rayonunun tobii sorvatlori
sistemindo onun torpaq, bitki Ortiiyli 6ziine-
moxsus yer tutur. Torpaq sorveti insanlar
torafindon istifads olunmasina géro miixtolif
sahalora ayrilir. Okinoe yararli, otlaq vo bige-
noklor iicilin istifads olunan, meso Ortiiyti al-
tinda olan torpaq saholori, kond vo sohorlorin
salinmasina sarf olunan torpaglar, yolg¢akilisi,
cay, g6l vo su anbarlari, batagqliq saholor
altinda galan torpaglar va biitiin bu magsadlor
liclin yararsiz olan yargan, ugqun, qayall,
dasli vo ya buzlaq saholorino moxsus olan
torpaqlar. Rayonun conubunda Sirvan diizii
ilo sorhoddo algcaq dagligdan baslayaraq
Boylk Qafgazin suayrici zirvolorino qodor
torpag-bitki Ortiiyli saquli qursaqliq ganuna
uygun olaraq miixtalifliyi ilo segilon areal vo
zonalarin ndvbalogmosi digqot colb edir [2].
Quru dag ¢6l iglim soraitindo for-
malasan gohvoyi dag-meso torpaqlart osason
rayonun conubunda koskin parcalanmis,
denudasiyaya ugramis Surxayxan dagliq
orazisindo, homginin dag-meso qursaginin
miitloq hiindiirliiyti 800-1600 m-o godor olan
hissosindo biitév qursaq omolo gotirir. Bu
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torpaq tipindo humusun miqdarn 10-12 %
olub asag1 zonada quraqliga davamli seyrok
mesolor va kolluglar yuxar1 zonada iss palid-
valas-fistiq mesalori yayilmigdir. Orta dagli-
gin meso qursagl altinda yayilan qohvoyi
torpaq tipi simala dogru todricon dag qonur-
meso torpaqlari ilo ovoz olunur. Rayon iizro
iimumi torpaq fondunun toqribon 40 %-9
godorini togkil edon gohvayi vo qonur dag-
meso torpaqlart baggiliq, xiisusen gorzokli
meyvagilik ti¢lin alveriglidir.

Hiindiirliik qursaqligr iizre rayonda tor-
paqlarin paylanmasi subalp vo alp ¢omon-
liklorinin ¢imlidag-¢oman torpaqlarinin miix-
tolif yarim tiplori ilo basa catir. 2000 m-don
hiindiirds riitubstlonms kifayst qodor olsa da
temperatur gostoricisi torpaq omologolmo
liciin bir o qodor do olverigli deyildir.
Rayonda ¢imli dag-comon torpaqlarinin
1800-2500 m yiiksoklikdo yumsaq-¢imlidag-
comon, torflu dag-¢omon vo ibtidai dag-
¢oman torpaq yarim tiplori mévcuddur.

Ibtidai dag-¢omon torpaglarinda humu-
sun miqdar1 8-10%-o catir. Riitubatlilik nor-
madan ¢ox temperatur iso agag1 oldugu {liciin
bozon podzollagsma da miisahids olunur [ 3].

Tadqigatin obyekti vo metodikasi

Todqgiqatlar Sahdag milli parkin orazi-
sinda yerloson Laza kondi, Qabalo rayonunun
Savalan kondinin conub-sorq hissasisinda
apartlmisdir. Bu orazilorin ekoloji vaziyyati,
Domiraparancayin Laza kondindon kegon
hissasinin saviyyasi vo otraf orazilors tosiri vo
Tiryangaymn Savalan kondinin orazisindon
kecon hissasinin voziyyati, homin orazilordo
moveud olan ekoloji veziyysti todqiq edil-
migdir vo miioyyon molumatlar toplanmisdir.

Eksperimental hissanin tahlili vo

miiakirasi
Tadqiqat apardigimiz Laza kondi Sahdag
milli parkin orazisindo yerlogir. Domir-

aparancayda bas vermis sel hadisosi notico-
sindo kondin otraf orazilorinds kiitlovi torpaq
yuyulmas1 bas verib. Kondin giracayindo
yerlogon korpiiniin otrafinda iso 70-80 metr
yuyulma miisahido olunur. Homginin kondin
giracayinds da torpaq eroziyasina rast goldik.
Cayin Laza kondinin conub-sorq hissosindo
apardigimiz todqiqatlardan iri hacmli daslarin
toplandig1 miisahido olundu (sokil 1.).

olan iri hacmli daslar. Aprel 2024,

Homginin ¢ayin orta siirati, dorinliyi vo
eni Olculdii (sokil 2, 3, 4). Burda ¢ayin orta
darinliyi 0.7 metr, eni iso toxminan 6.2 metr
toskil edir. Burda asas diggat ¢okon mogam
iso Damiraparancayin ronginin Soki-Zaqatala
igtisadi-cografi rayonunun diger ¢aylarinin
rongindan bir az forqlonmasi oldu [4].

Belo ki, Sin, Kis, Dasagil vo diger
caylarin bulaniq vaxti sarimtil vo qara lil
formasinda oldugu halda, Domiraparangayin
iso biraz forqli rongds - tiind goy rongds idi.
Bu iso homin orazilordo modvcud olan
torpagin torkibi vo torkibindoki siixurlardan
astlidir [5]. Cay yataginin otrafinda gotirmo
konuslar ¢ox olmagla yanasi, miioyyon ora-
zilordo isogay yatagmin 5-6 metr dorinlos-
mosi miisahids olunur. Osas sobab iso cayda
suyun saviyyasinin qalxmasi naticosinds gay
yatagindaki vo g¢aym mocrasinda olan
gotirmo konuslarin yuyulmasidir [6]. Laza
kondinin soyuq dors adlanan hissasinds do
giiclii eroziya proseslori bas verib. Soyuq
doro adlanan bu doronin eni 40-50 metr,
darinliyi 1000-2000 metr olmagqla, hor torafi
hiindiir daglarla shats olunub (sakil 6, 7).

Sakil 2.Ekoloji Cografiya sobasinin amoakdasi Elvin
Qarayev Damiraparanc¢ayin ¢ay yataginda ¢ayin
orta siirati vo dorinliyi 6l¢orkan. 26 Aprel 2024-cii
il.(41°02'32""N,47°55'02"E),d.s.h=1241metr

Sakil 3.Ekoloji Cografiya sobasinin amakdasi Elvin
Qarayev Soyuq dard adlanan arazida 6lcii islori
apararkon. 26 Aprel 2024, ( 41°02'39"
N,47°55'04"'E),D.s.h=1264metr.
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Sakil 4. Ekoloji Cografiya sobasinin amokdaslar
Domiraparancayin atrafinda v Laza kondinin
giracoyinda 6l¢ma islori apararkan. 26 Aprel 2024.
41°02'13""N,47°54'55"E). D.s.h=1208 metr.

Bu dorado ¢oxlu gotirmo konuslar
(qum, ¢inqil vo dag) toplanib. Doronin Laza
kondi hissasinds (simal) torpaq eroziyasi
daha giiclidiir. Conub hissosindo iso meso-
lorlo ohato olundugu iiclin digoer hissayo
nisbaton azdir. Todqiqat apardigimiz Domir-
aparan cayin sol sahilindos, Laza kondindon
sorqi stigamotdo yerloson Yeddisarpi¢ dagin
asag1 otraf orazilorindo mal-qaranin otaril-
mast naticosindo ekoloji tarazliq nisboton
pozulub [ 8].

Qeyd: mal-qaranin otarildigi homin srazi Sahdag milli
parkinin srazisidir.

Yeddisarpi¢ dagin yiiksok hissalori vo
toxminan 70 %-1 qayaliq relyefo, asag1 vo orta
hissasi 1so dag mesolorindon ibarstdir. Bu
orazids iki gozal golala:

Mucuq va Zaylik soalalalori mévcuddur.
Kondds moshur ibs bulagt var. Bu ad iss ibis
adindan gétiiriiliib. Ibisdo kond sakini olub.
Qeyd etdiyimiz Laza kondindo ohalinin osas
masguliyyati xirdabuynuzlu heyvandarhqdr.

Sokil 5. Laza kgdi vo otraf orazilorin sxematik tosviri
( Manbs Google Earth ).

Laza kondinin sorq vo simal, simal-sorq
hissasindon kegon Damiraparangay.
Laza kondinin conub hissesinds yerlogson Soyuq dora

Laza kondindo SSRIi dovriindo salinmis va holo d
agorunmagqda olan alma baglari

Kib+v — Berrias vo valenjin mortoba-
lorino daxildir. Burada — kyv-valenjin, kivi-alt,
Kivz- iist yarimmortobolorine aiddir [12 ].

Todqiq apardigimiz digor orazi iso
Qaboalo rayonunun Savalan kondinin conub-
sorq hissosisidir. Bu orazi Tiiryangayin sorq
sahilindo yerlosir (Sakil 9).
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Hal-hazirda kond ohalisi yay aylarinda yay-
laglara, qis aylarinda iso qislaglara kogmaklo
kogori maldarlhigla mosguldur [9]. Apar-
digimiz todqiqatlardan belo noticoyo golmok
olar ki, kond orazisi vo tobioti dag turizmi
ticlin daha alverislidir ki, burda bunun {iciin
g6zol imkanlar var. Kondin merkazinde gozo
lalma baglar1 movcuddur. Bu baglarin iso
toxminon 50 ildon c¢ox yast var. Yerli ohali
tarafindon bu baglar holo do qorunur. Respub-
likamizin digor orazilorinde oldugu kimi bu
orazido do alverisli asirm moévcuddur. Bu
asirim Qosagol agirimi adlanir. Asirimin belo
adlandirilmasinin sabobi iso homin orazids iki
goliin yerlogmosidir [ 10].

Domiraparangayin monbayino dogru:
Jibt, Joa, Jaz vo J.a% magmatik siixurlar
movcuddur ki,burda sel hadisasi bag verdikdo
qara pal¢iq, Domir aparancayin orta hissonin
otrafinda movcud olan hissalorinda isa kibr,
burda iso qara deyil, sar1 palgigli sellor bas
verir (Sakil 8).

J2a- Aalen mortabasine aiddir. Bu Yura
sisteminin orta sobosinin, iist yarimmorto-
bosino daxildir. Kib+v,Jok vo J2a® siixurlar
movecuddur ki Joaz- Aalen mortabasine aiddir.
Bu da Yura sisteminin orta sobosinin iist
yarimmartaboasing daxildir.

Jok- Kellovey mortobasino aiddir. Orta
s6baya daxildir. Kibr-Barrenmartobosino aiddir.

= AN
Sokil 6. a kondindan sarq istiqgamatds,
Domiraparancayin sarq sahilinds, Sahdagmilli
parkinin srazisinda yerloson Yeddisorpi¢ dagin
atayindo yerloson talalarda xotti eroziya
proseslorinin sxematik tasviri ( Manba Google
Earth).

Sokil 7. Damiraparancay va atraf
arazilorde movcud olan siixurlarin
sxematik tasviri.
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Sokil 8. Tiiryancayin Qabalo rayonunun Savalan
kondindan kecan hissasinin atrafinda yayilmis
Yulgunkollar1.16Aprel2024-ciiil.(N40°46'39" ,E
47°3620" ),D.s.h=183m

27 el
Tiiryancayin Savalan kendindon
kecon hissasi va ¢ayin axim
istigamotini gdstorir
Cayin sol sahilinds, Savalan
kondinin conub hissasinda
sorakotlosmis orazilori gdstorir.
Cayin_sahilinds Yulgun kollarinin
gostorilmis orazi yayildig1 orazini gostorir.
Sakil 9. Tiiryan cayn atrafind aaparilmis

tadqiqatlarin sxematik tasviri (Manba Google)

ronglo
gostorilmis

Qurmizi

orazi
Banovsayi rangla

Apardigimiz  todqiqatlar  zamam
Yolgun kollarinin quruma tohliikesindo ol-
dugunu miisahids edirik. Osas saboblordon
biri do otraf orazilerin (torpaqlarin) sorakot-
losmosidir. Sokildo gostorilon Yulgun kol-
laridir.

Caym burdan kegon hissosinin otra-
finda belo kollar daha ¢ox yayilib. Bu kollar
quragliga daha ¢ox davamli olur.

Ancaq todqiqat apardigimiz zonada
movcud olan yulgun kollar1 qurumaq toh-
likssindadir.  Yulgun bitkisi  torpagin
miinbit olmagina miisbat tasir gostarir.

Natica

Orazido torpaq eroziyasi genis yayil-
migdir. Torpaq eroziyasinin genis yayil-
masina tobii amillorlo yanas1 antropagen
tosirlordo ohomiyyotli doracado tosir gostarir.
Lazakondi vo otraf orazilordo ekoloji
tarazligin pozulmasma Domirapancayda bas
veron sel hadisolori 6z tosirini gostorir. Burda
kiitlavi torpaq eroziyast bas verib. Laza kondi
vo Domiraparancayin sol sahilindo yerloson
Yeddisorpi¢c dagin otraf orazilorinde xatti vo
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sothi eroziya proseslori miisahido olunur.
Homginin ¢ay yataginda gotirmo konuslarin
hocmi artib. Bununla yanasi Laza vo otraf
orazilorindo ekoturizm iiglin olverisli poten-
sial vardir. Bu orazilords ekoturizmin inkisafi
liclin miioyyon islor goriilso golocokdo daha
¢ox turizm saholorini inkisaf etdirmok olar.
Savalan kondi vo otraf orazilorinds isa tor-
paqlarin sorokotlogmosi moévcuddur. Homgi-
nin kondin conubunda yayilmis yulgun kol-
larin qurumasini miisahids etdik.

Takliflor

Sahdag milli parkinin Laza kondi otra
findaki hissesindo mal-qaranin otarilmasin
miisahids etdik vo buna qadaga qoyulmalidir;

Laza kondi otrafinda moévcud olan c¢ay
yataginda dorinlogsmo islori aparilmalidir;

Laza kondinin ekoturizm potensiali
yiliksoak oldugu {i¢iin burda daha c¢ox turizm
obyektlori tikilorok turist axinini
giiclondirmak magsodouygundur;

Kondin giracoyindo seldon miidafio
bandlorin tikilmasi vacibdir;

Tiryancayin Savalan kondinin otrafin-
dan kecon hissosindo sorakotlogsmis orazilor
oksigeni c¢oxaldir, havanin saflasmasina xid-
mot edir vo canlilarin yasamasi {igiin sorait
yaradir [13]. Yulgun kollarimin ekoloji
cohotdon digor istiinliiyli ondadir ki, quslar
orada yuva salaraq nosil artirir, otraf miihito
gozoallik gotirirlor. Yulgun kollarinda gizlo-
non quslardan biri qirqovuldur. Bundan
basqa, orobdovsani da yuvasint mohz bu
kolun dibinds salir. Biologlar yulgunun insan
organizmi iiclin xiisusi rol oynadigmi da
geyd edirlor [14]. Bu orazilorin borpasi
istiqgamotinda iglor goriilmalidir;

Tiiryancayin Savalan kondinin otra-
findan kecon hissasindo Yulgun kollar1 ya-
yilib. Lakin kollar qurumaq tshliikasindadir.
Buna qars1 miibariz todbirlor aparilmalidir.
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QOBOLO RAYONUN LAZA VO SAVALAN
KONDLORININ OTRAF ORAZILORININ
EKOLOJI VOZIYYOTI VO ONLARIN
MUQAYIiSOLI TOHLILi
E. M. Qarayev
Xiilasa: Mogqaloads  Azorbaycanin simal-qarb
regionunun osas turizm morkozlorindon biri olan
Qobolo rayonunun tebioti vo Laza kendinin ekoloji
voziyyati, Domiraparangayin Laza kendindon kegon
hissesinin soviyyassi ve otraf orazilora tosiri va
Tiiryancayin Savalan kondinin orazisindon kegon
hissesinin vaziyysti, hamin orazilorde mévcud olan
ekoloji vaziyysti haqqinda molumat verilmisdir.
Homginin bu sahodo todqiqa tiglori aparilmis vo
miloyyon molumatlar toplanmigdir. Todqiqat isindo
Sahdag milli parkinin Qobolo rayonunun orazisine
diison hissasi vo buranin tobiati, burada mévcud olan
landsaft formalari, otraf orazilorin ekoloji vaziyyati,

haqqinda malumatlar verilmisdir.
Acar sozlor: Qobolo, Laza, Sahdag, Tiiryangay,
Domiraparangay, tobiot, turizm, nanotexnologiya; agir

118

metallar, metaloidlor; fitoremediasiya potensiall,
fitorestavrasiya strategiyasi, otraf miihitin ¢irklonmasi

3KOJIOTMYECKOE COCTOSIHUE
CEJI JIA3AU CABAJIAH
T'ABAJIMHCKOI'O PAMMOHA M UX
CPABHUTEJILHBIN AHAJIN3
3. M. I'apaes

Pesrome: B cratbe mnpeAcTaBIeHBl CBEICHUSA O
npupone I'abanmHCKOTO paifoHa, KOTOPBIA SBISETCS
OJIHUM U3 OCHOBHBIX TYPUCTUYECKUX LIEHTPOB CEBEPO-
3amaJIHOTO pernoHa AsepOaikaHa, U HKOJIOTHYECKON
cutyauuu cena Jlaza, ypoBHe yactu Jlemupanapanyasi,
npoxonsauieil yepe3 ceno Jlaza, m ero BiusHuu. O
NPWIETAIOIIUX  TEPPUTOPHSIX, COCTOSSHUM  YacTH
TypstHuas, nOpoxonsdiled uYepe3 TEeppPUTOPUIO cena
CaBaJyaH, ¥ 9KOJIOTHUECKOH CUTYaIlUH, CYIIEeCTBYIOLIEH
Ha 3TUX TeppuTopusaxX. Tawke B 3TOi obmacTu ObUIH
NPOBEJICHBl HCCIIeOBaTeIbCKUE paboThl M coOpaHa
ompeneneHHas uWHpopManusi. B HccienoBaTenbCKOM
pabote mpencraBieHbl cBegeHus o dactu lllaxmar-
CKOTO HalMOHAJIBHOIO MapkKa, Npuxolsiuieiicss Ha
teppuroputo ['abanmuHCKOTO paiioHa, W ee TpHpoIE,
CYIIECTBYIOIINX  JaHAMAPTHRIX (opMax, IKOJIO-
THYECKOM COCTOSIHUM MPWIETAIOIINX TEPPUTOPHIA.
KioueBblie cioBa: ['abana, Jlaza, [llaxgar, TypsHuai,
Jemupanapanuail, npupoja, Typu3M, HAHOTEXHOJIOTUH;
TSDKEJIbIe METaJUIbl, METAJUION b, GUTOpEMEe - alluOH-
HBIIl MoTeHnuan, (uTopecTaBpallMOHHas cTpare- Tus,
3arps3HEHUE OKPY’KaloIIeH Cpeabl.



