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KiCiK QAFQAZIN SiMAL-SORQ HiSSOSINDO YAMAC BAXARLILIGI
BAXIMINDAN ADi DAG BOZ-QOHVOYi TORPAQLARIN FiZiKi-KiMY9Vi
XASSOLORININ TOHLILI
Nurans Saverdi qiz1 Yiizbasova

XULASO
Tadqiqatin magsadi- Kicik Qafqazin adi dag boz-gahvayi torpaqlarin fiziki-kimyavi xassalarine relyefin mixtslif
baxarli yamaclarinin tasirinin miiayyan edilmasi va Xaritolosdirilmasi.
Tadqiqatin metedologiyasi- Orazido etalon todgigat sahasinds relyefin plastikast metodu asasinda iri miqyaslh
torpaq todgiqati aparilmigdir. Relyefin kolgali vo giinosli baxarli yamaclari, hamginin dars formali mikrogokoklik
nozors almmagqla 1,2-1,5 m dorinliyindo torpaq kesimlori qazilmis vo genetik qatlardan go6tiiriilmiis torpaq
niimunalorinds miasir metodlarla kameral-laboratoriya analizlari aparilmgdir.
Tadqiqatin tatbiqi shamiyyati- Dagliq orazilords okin ddvriyyssina yararli torpaq sahslarinin milayyan edilmo-
sinds tadgiqatin naticasindan istifads etmak olar.
Tadqiqatin naticalari- Relyefin plastikasi metodu asasinda tadgigat sahasinin iri miqyasl (1:10 000) torpaq xaritasi
hazirlanmusgdir.

Relyefin kolgsli yamaclarinda formalasan adi boz-gahvayi torpaqlarin akkumlyativ-¢iiriintii gat1 xeyli humus,
azot, udma tutumu ilo tomin olunmasi; karbonatlardan yuyulmasi vo orta gatlarda toplanmasi; gilli granulometrik
torkib vo torpaq profili Uizro sixligin 1,15-1,42 g/sm? arasinda doyismesi miiayyen edilmisdir.

Glnogli baxarli yamaclarda formalasan adi dag boz-gohvayi torpaqlarin akkumlyativ ¢iiriintli qatinin,
humusun, azotun, udma tutumunun xeyli azalmasi; granulometrik torkibin xeyli yungillosmasi; ssthdon karbonatli
torpaq profilinin alt qatlarinda karbonathigm 12,9-17,1%-5 qodar yiksalmasi ilo forglonir.

Todqiqatin elmi yeniliyi- ilk dofo olaraq Kigik Qafqazin adi dag boz-gohvayi torpaglarinin fiziki-kimyovi
xassalorinin vo morfogenetik profilinin doyigsmasina relyefin kolgsli vo giinosli baxarli yamaclarin tasiri miiayyan
edilmigdir.

Acar sozlor: dag boz-qohvayi torpaqlar, relyef, yamaclarin baxarliligl, torpaq profili, relyefin plastikasi,
torpaq xaritasi

Giris.

Oksar tadqiqatgilarin fikrinco, dagliq orazilorin mirakkab geoloji-geomorfoloji qurulusa,
mixtolif landsaft xiisusiyyatlorine vo torpag-ekoloji soraito malik olmasi torpagamalagatiran
amillarin tasiri altinda torpaq ortiiyiiniin, xiisusilo do torpaq profilinin diagnostik gostaricilarinin
formalagmasinda miihiim rol oynayir (Dokuchaev, 1953; Gerrard, 1984; Salayev, 1991).

Holo XX asrin avvallarinds Rusiya torpagsiinasliq maktobinin gérkemli niimayandalari V.V.
Dokucayev, L.I. Prosolov va N.M. Sibirtsev dagliq orazilordo torpaq xassalorinin formalasmasinda
relyef amilinin holledici shomiyyat dasidigim gostarmislor (Dokuchaev, 1953; Prosolov, 1931;
Sibirtsev, 1953). AJ. Gerard isa relyefi torpaq Ortiylntn "glizgtsi™ kimi xarakterizo etmisdir (Gerrard,
1984).

M.E. Salayev Azorbaycanin dagliq orazilorinds, xususilo Kigik Qafgazin miixtolif zonalarinda
uzun illor apardigi miiqayisali-cografi todgiqatlar naticosinds torpaq Ortliyliniin - qurulusu vo
xususiyyatlorinin formalagmasinda relyefin osas torpagemalagetiron amillordon biri oldugunu elmi
cohatdan asaslandirmisdir (Salayev, 1966, 1991, 2004).
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P. Florinski, E.E. Mommoadov va J. Nowosadin arasdirmalarinda topogqrafiyamin torpaq
xassolorinin mokan (izro doyismosine tosiri torpag nomliyi timsalinda qiymotlondirilmis, yamacin
meyilliyi, baxarlih@i, eloco do iifiigi, saquli vo orta ¢oplik gdstaricilorinin torpagemalagalms
prosesindoki rolu genis tohlil edilmisdir (Florinsky, 2016; Mammadov, 2021).

J.C. Gallant vo J.M. Austin miasir todqigatlarinda kompiiter texnologiyalari, mosafodan
zondlama (peyk tosvirlori) vo riyazi modellosdirma tsullarindan istifado etmoklo relyefin torpaq
xassalorinin formalagmasina vo onlarin xaritologdirilmasina ham regional, ham do lokal saviyyads
halledici tosir gostardiyini siibut etmislor (Gallant & Austin, 2015).

Kicik Qafgazin simal-sorq hissasinin  mixtalif landsaft zonalarinda V.H. Hasonov, R.H.
Aslanova, BN. Ismayilov, E.E. Mommodov, E.R. Nuriyev vo N.S. Yiizbasovamn son illords
apardiglart todqigatlarin naticolori gOstormisdir ki, kolgoli baxarli yamaclarla miigayisado glinesli
baxarli yamaclarda giinos radiasiyasinin daha intensiv olmasi torpagin temperatur rejimini yiiksaldir,
xtisusi mikroiglim soraiti yaradir va bunun naticasinds torpagemslogoalma prosesine, torpaqlarin fiziki-
kimyavi xisusiyyatloring, elementar torpaq areallarinin formalagsmasina, elaco da eroziya prosesinin
inkisafina miihiim tasir gostarir (Aslanova, 2005; Hasanov & Nuriev, 2011; Hasanov, 2015; Hasanov &
Yuzbashova, 2022). Bununla yanasi, geyd olunan gostaricilor dagliq arazilords torpaglarin diagnostik
giymatlondirilmasi vo torpaq xaritolorinin hazirlanmasi zamam holo do kifayat godor nozors alinmur
(Aslanova, 2005; Hasanov & Nuriev, 2011; Hasanov, 2015; Salayev, 2004; Yuzbashova, 2025).

Relyefin plastikasi metodundan istifado etmoklo torpaq Ortlylnin Xaritologdirilmasi va torpaq
xassalorinin dyranilmasi mihtim elmi vo praktiki shomiyyat dasiyir. Bu baximdan V.R. Volobuyev ilk
dofa relyefin plastikast metoduna asaslanaraq Mil diiziiniin torpaq Xaritasini tartib etmisdir (VVolobuyev,
1948). Sonrak1 dovrlords isa bu metod asasinda torpaq Ortiiyiiniin xaritologdirilmasi, torpaq xassalarinin
Oyronilmasi vo metodiki tovsiyalorin hazirlanmasina dair genismiqyash tadqiqatlar aparilmisdir (Kovda,
1987; Stepanov, 1984).

Todgiqatin 0sas mogsadi Kicik Qafgazin adi dag boz-gohvayi torpaglarinin fiziki-Kimyovi
xassolorinin formalagsmasima miixtolif baxarli yamaclarin tasirini mioyyanlosdirmok vo aldo olunan
naticalor asasinda torpaq Ortityiiniin xaritalogdirilmasini hayata kegirmokdan ibaratdir.

Material vo metodlar

Tadqgiqat obyekti kimi Kigik Qafgqazin simal-sorq hissasinin algaq dagliq zonasinda, Qazax
rayonunun Dag Kasaman baladiyyasi arazisinds yayilmis adi dag boz-gohvayi torpaglar segilmis vo
burada etalon todgigat sahasi ayrilmigdir. Tadgigat sahasi doniz saviyyasindon 400-450 m yiksoklikda
yerlogir vo miixtolif baxarli yamaclar, homginin doro formali mikrogokakliklorlo saciyyslonan
pargalanmis relyefo malikdir. Torpagomalogatiron stixurlar asason karbonath deliivial gilli-gillicalardan,
bozi sahalords iso gocli ¢okuntulordon ibaratdir. Orazids bitki Ortliyl alcaq kolluglar vo yovsanl ot
formasiyalar1 ilo tomsil olunur. Iglim seraiti quru bozqir subtropik tipi ilo Xarakterizo olunur, orta illik
yagmtimimn miqgdar1 380-400 mm, orta illik hava temperaturu iss 12,1-12,5 °C toskil edir.

Etalon todgigat sahosinds relyefin plastikasi metodundan istifads edilmoklo 1:10 000 miqyasl
torpaq todgiqatlar1 hayata kegirilmisdir. Tadqigat zamani kolgali (simal-garb) vo giinasli (conub-sorq)
baxarli yamaclar, eloco do doro formali mikrogokakliklor nazars alinmus, 1,2-1,5 m darinlikds torpaq
kasimlori qoyularaq genetik gatlar (izro torpag nimunalori gotiiriilmiisdiir. Col tadgigatlart zamani
buttin torpaq kasimlarinin cografi koordinatlart GPS cihazi vasitasilo miioyyon edilmisdir.
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Torpaq kasimlarinin koordinatlar:

K Ne 41 N41°04'56. 267" ; E=45° 25'32, 570" K Ne45 N41°0428, 289" ; E=45° 25'52, 536"
K No42 N41°04'48, 252" ; E=45° 25'37, 558" K No 46 N41°04'35, 278" ; E=45°25'42, 316"
K Ne 43 N 41°04'46, 240" ; E=45° 25'34, 568" K Ne 47 N 41°04'53,253" ; E=45° 25'46, 372"
K No44 N41°04'52, 286" ; E=45° 2543, 492" K No 48 N 41°04'38,263" : E=45° 25'54, 356"

Qazax rayonu Dag-Kasomoan tadqiqat sahasinin
torpaq xaritasi

Migyas 1:10 000

Legenda

Qalin, lilli-tozlu gilli, karbonatlardan
zoif yuyulmys adi dag boz-gqohvayi

Y Qalmn, tozlu-agir gillicali, karbonatlardan
zoif yuyulmys adi dag boz-qohvoyi

Qalin, lilli-tozlu gilli, karbonatlardan zoif
yuyulmys, becarilon madanilogmis
adi dag boz-qahvayi

Qrta qalinligh, tozlu-gillicali, karbonath
adi dag boz-qohvoyi

Qrta qalinligh, tozlu-agir gillicali,
karbonatli adi dag boz-qohvoyi

Qalin, lilli-gilli, karbonatl adi dag
boz-qohvoyi

Qazax rayonu Dag-Kasomon tadqiqat sahasinin
relyefin plastika xoritasi
Migyas 1:10 000

T T ANERY
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Torpaq profillorinin genetik horizontlarinda morfoloji olamotlor, o ciimlodon qatlarin
qalinlig, rongi, qranulometrik torkibi, strukturu, barkliyi, nomliyi, yeni téromalori, eloco do 10%-
li HC1 mohlulunun tosiri zaman1 gaynama intensivliyi vo digor gdstoricilor miioyyon edilmisdir.
Gotiirtilmiis torpaq niimunalari gobul olunmus metodikalara uygun sokildo laboratoriya soraitindo
analiz edilmisdir. Humus va iimumi azotun miqdar1 I.V. Tyurin iisulu ilo, udulmus Ca?* vo Mg?*
ionlart D.V. Ivanov metoduna osason, pH gostoricisi su mohlulunda potensiometr vasitosila,
karbonatliq (CO:2) Sebler kalsimetri ilo, qranulometrik torkib Na:P.O- reagentindon istifado
olunmagla, torpagin sixlig1 iso N.A. Kacinski metoduna osasan tayin edilmisdir.
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Bitki biokiitlosinin miqdar1 bitkilorin maksimum inkisaf morholosinds, yoni ¢igoklonmo
dovriindo miioyyon edilmisdir. Yeriistii fitokiitlonin hesablanmasi mogsadilo 1 m? sahads {i¢
tokrar olmagqla torpaq sothindon 2 sm hiindiirliikds ot ortliyili bigilib gétiiriilmiis, hava soraitinds
quruduldugdan sonra quru kiitlosi hesablanmis vo noticolor t/ha ilo ifado edilmisdir (N.P.
Remezov, L.E. Rodin, N.I. Bazilevig). Kok biokiitlosi iso N.A. Kaginskinin monolit iisuluna
asasan (25%25 sm ol¢iilii monolitlar tizra), 0—10, 10-30 vo 30-50 sm darinlik intervallarinda ti¢
tokrarla dyronilmisdir.

Naticalor v miizakira

Tadgigatin metodikasina uygun olaraq Qazax rayonunun Dag Kosomon balodiyyasi arazisi
dctin 1:10 000 miqyash relyefin plastikasi xoritesi hazirlanmigdir. Orazinin geomorfoloji
Xusustyyatlori nozers alinaraq relyefdo asagidaki asas komponentlor ayrilmisdir:

1. Kolgali (simal-qorb) baxarl yamaclar;

2. Giinasli (conub-sorq) baxarli yamaclar;

3. Dara formal1 mikrog¢okakliklar.

Hazirlanmis relyefin plastikasi xoritosi osasinda tortib edilon 1:10 000 miqyash torpaq
xoritosindo gostorilon relyef formalarina uygun elementar torpaq areallarinin konturlarinin
paylanma qanunauygunluglart miisyyon olunmusdur. Bu yanasma orazids yayilmis adi dag boz-
gohvayi (sabalidl) torpaqglarin morfogenetik xiisusiyyotlorini daha dolgun gqiymotlondirmoyo
imkan vermisdir. CO6l vo kameral-laboratoriya todqigatlarinin noticolorino osason homin
torpaqglarin miixtolif ndvlari vo ndvmiixtalifliklori miioyyen edilmisdir.

Torpaq kesimlarinin morfoloji tohlili gostarmisdir ki, eyni hiindiirliik vo yamac meyilliyino
malik saholordo bela, kolgali (simal-qorb) vo giinosli (conub-gorq) baxarli yamaclar arasinda
mithiim forglor mévcuddur. Bu forqlor humus gatinin (AUv) galinliginda, karbonatlarin yuyulma
doracasindo, illiivial-karbonathi gatin (Bca) yerlosmo dorinliyindo, genetik horizontlarin struktur
xuisusiyyotlorindo, qranulometrik torkibinds, nomlik rejimindo vo torpaq profilinin eroziyaya
moruz qalma soviyyosindo 6ziinii gostarir.

Kolgali (simal-qorb) baxarli yamaclarda formalasan adi dag boz-qshvayi torpaqlar yumsaq
¢imli, nisboton nazik humus gati (AU = 18-20 sm), iist qatlarda karbonatlarin yuyulmasi,
donovari-xirda koltonvari struktur, gilli-lilli qranulometrik torkib vo yaz-payiz mdvsiimlorindo
olverigli nomlonma soraiti ilo xarakterizo olunur. Bu torpaglarda illtvial-karbonatli gat (Bca =
40-75 sm) daha dorin yerlosir, koltonli-topavari struktura malikdir vo burada yumsaq, xirda
aggozciiklii, bozi hallarda iso mitsella formali zoif karbonat birlogsmolori miisahido edilir.
Torpagomalogotiron siixurlar karbonatli gilli gillicalorden ibarotdir, bitki ortiiyili iso 9sason algaq
kolluq vo miixtalif ot bitkilori ilo tomsil olunur.

Kolgoli yamaclarda yayilan adi dag boz-qahvayi torpaqlarin iist humus gatinda (AUv = 18—
20 sm) humusun miqdar1 2,9-3,5% arasinda doyisir vo onun profil izro 0,8—1,0 m derinliys qoder
(1,0-1,3%) yayildig1 miisahido edilir. Humus ehtiyati 0—50 sm qatinda 134-148 t/ha, 0—100 sm
qatinda iso 201-213 t/ha toskil edir. Umumi azotun miqdar1 0,24-0,28% olmagqla kifayot godor
yiiksok saviyyadadir. Onun ehtiyati 0-20 sm gatinda 4,8-5,9 t/ha, 0-50 sm qgatinda iss 11,6-12,1
t/ha arasinda doyisir. Profilin iist humus horizontu karbonatlardan tam yuyulmus, karbonatlar iso
osason 0,7-1,5 m dorinlikde toplanmigdir (CaCOs = 6,0-9,3%). Eyni zamanda miioyyon
edilmisdir ki, bu torpaglar udulmus asaslarla yaxsi tomin olunmusdur.
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Cadval 1. Adi dag boz-gahvayi (sabahidi) torpaqglarin asas tarkib gostaricilari

H Udma tutumu, mmol-
b ekv Sixlhgq,
g/sm®

Genetik gatlar | Hu- Quru

vo dorinlik, | mus, | A2t | €aC0s| - g, | sumohlu-
% %
sm % % lunda

Kasim
Ne-sij

Comi | Ca" | Mg"

1 2 3 4 5 6 7 8 9 10 11

Koalgali (simal-garb) baxarh yamac

AU'v 0-20 348 | 0,27 Yox 0,106 7,3 315 | 224 9,1 1,18

AU"ca20-38 | 2,15 | 0,18 3,2 0,103 7,8 28,3 | 21,3 7,0 1,30

41 Bca 38-73 1,03 | 0,10 6,0 0,134 8,0 256 | 191 6,5 1,42
B/Cca 73-105 | 0,62 | t.olm 8,3 0,250 8,2 239 | 187 5,2 1,38
Cca 105-140 | 0,35 e 7.9 0,493 8,0 21,7 | 172 4,5

AU'v 0-18 295 | 0,24 Yox | 0,128 7,5 29,1 | 214 7,7 1,20

AU"ca18-35 | 223 | 0,19 2,3 0,135 8,0 30,3 | 239 6,4 1,32

42 Bca 35-68 138 | 0,12 4,1 0,148 8,2 265 | 21,0 55 1,40
B/Cca68-96 | 0,82 | t.olm 9,2 0,224 8,3 250 | 20,6 44 1,38
Cca 96-135 0,48 e 8,5 0,346 8,2 213 | 163 5,0 -

AUa 0-25 2,62 | 0,22 Yox | 0,116 7,8 260 | 214 4,6 1,15

AU"ca25-42 | 1,86 | 0,17 3,8 0,095 8,2 253 | 193 6,0 1,35

43 Bca 42-80 1,46 | 0,13 52 0,106 8,3 239 | 176 6,3 1,38
B/Cca 80-115 | 0,78 | t.olm 7,9 0,150 8,5 20,1 | 16,3 3,8 1,40
Cca 115-150 | 0,54 il 8,3 0,268 8,4 196 | 141 5,5 -

GUnagsli (conub-sorq) baxarh yamac

AU'vca0-13 | 1,88 | 0,17 6,5 0,165 8,0 20,2 | 16,4 3,8 1,22

AU"ca13-30 | 1,15 | 0,10 8,6 0,183 8,2 19,1 | 15,0 4,1 1,33

44 Bca 30-58 0,83 | 0,08 9,4 0,865 8,5 199 | 16,5 3,4 1,38
B/Cca58-85 | 0,76 | t.olm 7,6 1,070 8,3 185 | 151 3,4 1,35
Cca 85-110 0,40 o 7,3 1,118 8,2 154 | 123 3,1 -

AU'vca0-15 | 2,15 | 0,20 7,4 0,115 8,1 24,3 | 20,2 41 1,24

AU"ca15-32 | 143 | 0,12 14,9 0,122 8,3 234 | 191 4,3 1,36

45 Bca 32-65 0,95 | 0,09 171 | 0,123 8,5 210 | 16,3 4,6 1,40
B/Cca6592 | 0,68 | tolm | 115 | 0,392 8,4 185 | 154 31 1,38
Cca 92-120 0,53 e 9,0 1,123 8,4 16,8 | 13,6 3,2 -

AU'vca 0-10 | 2,03 | 0,18 8,5 0,198 8,0 229 | 183 4,6 1,20

AU"ca10-28 | 1,14 | 0,10 9,8 0,212 8,1 20,4 | 16,2 4,2 1,32

46 Bca 28-62 0,85 | 0,08 124 | 0,244 8,3 192 | 147 4,7 1,37
B/Cca62-88 | 0,62 | tolm | 12,9 0,378 8,3 17,7 | 139 3,8 1,32
Cca 88-115 0,47 e 10,2 0,546 8,2 16,2 | 128 3,4 -

1 2 3 4 5 6 7 8 9 10 11

Dara formalh mikrog¢okaklik

AU'vca 0-22 332 | 0,25 7,2 0,168 79 36,2 | 26,4 9,8 1,17

47 AU"ca22-45 | 2,23 | 0,20 9,3 0,154 8,1 344 | 24,7 9,7 1,36

B/Bca45-74 | 185 | 0,15 9,5 0,172 8,2 37,9 | 2872 9,7 1,40

Bca 74-100 1,10 | t.olm 9,7 0,164 8,3 36,3 | 260 | 10,3 | 145
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B/Cca 100-128 | 1,02 e 8,6 0,208 8,2 30,9 | 235 7,4
Cca 128-160 | 0,83 il 8,5 0,186 8,2 26,9 | 20,3 6,6

AU'vca 0-20 2,74 | 0,23 6,8 0,152 7,8 396 | 278 | 11,8 | 1,20
AU"ca20-43 | 2,30 | 0,22 8,5 0,146 79 404 | 303 | 10,1 | 1,38
A/Bca43-70 | 1,72 | 0,17 10,7 0,150 8,0 423 | 31,8 | 105 | 145

48 Bca70-105 | 1,15 | tolm | 9,7 0,152 8,1 376 | 298 | 78 | 1,42
B/Cca105-132| 0,98 | - 85 | 0,168 8,1 31,3 | 253 | 6,0 -
Ccal32-165 | 0,76 | - 86 | 0,154 8,2 281 | 229 | 52
Cadval 2. Adi dag boz-gahvayi torpaglarda humusun va azotun ehtiyati
Kasim Humus, sm Azot, sm
Ne-si 0-20 0-50 0-100 0-20 0-50
41 76,56 148,76 201,32 5,94 12,13
43 57,64 134,08 213,07 4,84 11,69
44 35,73 72,26 115,37 3,20 6,58
46 43,33 87,87 135,77 3,96 7,94
47 73,04 157,54 252,44 5,50 12,97
48 60,28 144,70 234,27 5,06 13,19

Torpaqglarin udma tutumu {ist horizontlarda 29,1-31,5 mmol-ekv, orta vo asagi qatlarda iso
21,3-25,0 mmol-¢kv arasinda doyisir. Torpaq profili zoif qolovi reaksiya gostorir vo su
mohlulunda pH gostoricisi 7,3—8,2 intervalinda doyisir. Kolgoli (simal-qorb) baxarli yamaclarda
yerloson dag boz-qohvayi torpaglar 1 m derinliyadak sorlasmamisdir vo quru qaligin miqdari
0,10-0,22% toskil edir. Ayri-ayr1 hallarda zoif gipsli torpagemaelogatiron c¢okiintiilordo bu
gostorici 0,35-0,40%-0 godor yliksolir. Kolgali yamaclarin ohomiyyatli hissasinin uzun miiddot
domyao taxil (arpa vo bugda) okinlori altinda istifado olunmasi noticoesindo torpagin okin gatinda
(AUa = 23-25 sm) humusun (2,6%), imumi azotun (0,22%) vo udma tutumunun (26,0 mmol-
ekv) azalmasi, strukturun pozularaq tozlu-keltonvari forma almasi, homg¢inin okinalti qatin
(AU"ca = 23—42 sm) barkimasi kimi dayisikliklor miisahids edilmisdir.

Bu torpaglar nisboton agir granulometrik torkiblo saciyyalonir. Ust humus gatinda (AU =
3540 sm) fiziki gilin (<0,01 mm) miqdar1 45,6—56,5%, lil hissaciklorinin (<0,001 mm) miqdar1
189 16,2—-25,6% toskil etdiyi halda, profilin orta hissosindo bu gostoricilor miivafiq olaraq <0,01
mm fraksiyasi tizro 48,6—60,5%, <0,001 mm fraksiyas1 tizro iso 17,5-25,4%-0 godor artir.
Torpagin yumsaq humus horizontunda sixliq 1,18-1,20 g/sm?, borkimis illiivial-karbonath
qatlarda iso 1,30-1,42 g/sm? arasinda dayisir.

Giinosli (conub-sorq baxarli)) yamaclarda yayilan adi dag boz-qohvoyi torpaglar humus
gatinin nozaragarpacaq doracads nazilmasi (AU = 25-30 sm), strukturun tozlu-donovari xarakter
almasi, qranulometrik torkibin nisboton yilingiillosmasi, karbonatl illiivial orta qatin (Bca) aydin
inkisaf etmasi, iri vo yumsaq karbonat aggozciiklorinin miisahids olunmasi, onlarin torpaq sothino
daha yaxin yerlogsmosi (35-60 sm), bazi hallarda iso orta (30-58 sm) vo dorin (80-120 sm)
qatlarda sorlagsma olamatlorinin meydana ¢ixmasi ilo xarakterizo olunur.

Bu torpaglarin iist qatinda (AU = 10—-15 sm) humusun miqdar1 1,9-2,2% arasinda doyisir vo
onun alt qatlara miqrasiyast zsifloyarak 0,4—0,7% toskil edir. Humus ehtiyati da nisboton asag:
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olub, 0-20 sm gatinda 35-43 t/ha, 0-50 sm qatinda iso 72—87 t/ha arasinda doyisir. Umumi
azotun miqdar1 0,17-0,20%, ehtiyat1 iso 0-20 sm gatinda 3,2-3,9 t/ha, 0—50 sm qatinda 6,5-7,9
t/ha miioyyon edilmisdir. Giinogli yamaclarda formalasan dag boz-qohvayi torpaglar ssthdon
etibaron karbonatli olmasi (CaCOs = 6,5-7,4%) ilo forqlonir. Karbonatlarin maksimum miqdari
profilin orta hissesindo geyds alinmis vo 12,5-17,1% arasinda doyismisdir. Ust horizontlarda
udma tutumu 20,2—24,3 mmol-ekv togkil etmis, eyni zamanda su mahlulunda pH gostaricisi 8,0—
8,5 intervalinda miioyyon olunmusdur.

Torpaq profilinin iist hissasinde (AUv = 10—15 sm) qranulometrik torkib nisboton yiingiil
olub, fiziki gil (<0,01 mm) 38,4-44,2%, lil hissaciklori (<0,001 mm) iss 21,4-25,0% toskil edir.
Orta qatlarda iso bu gostoricilor miivafiq olaraq 48,7-58,2% vo 19,7-24,8%-0 qodor artir.
Humusun miqdar1 vo mexaniki torkibs uygun olaraq torpagm sixligi iist qatda 1,20—1,24 g/sms,
alt horizontlarda iso 1,33—1,40 g/sm? arasinda doyisir. Giinosli yamaclarda torpaq profilinin orta
vo asagl hissalorindo sorlagsma olamotlori daha aydin miisahido olunur. Bu zaman quru galigin
miqdart  0,39-0,54%-don  0,86-1,12%-0 qodor yiiksolir vo osason gocli vo gipsli
torpagomologatiron ¢dokiintiilorlo olagodardir. Homginin bu yamaclarda torpaqlarin miixtalif
doracalards eroziyaya moruz galdigr miioyyon edilmisdir.

Dars formali mikrogokakliklorde formalasan adi dag boz-qshvayi torpaglarin morfogenetik
xususiyyatlori kolgoli vo giinosli baxarli yamac torpaglarindan ohomiyyatli deracods forglonir.
Yaz vo payiz yagintilar1 zaman1 yamaclardan deliivial axinlarla yuyulub gotirilon materiallarin
mikrogdkokliklordo toplanmasi naticasindo torpagomologalmos prosesi optimal, bozi hallarda iso
izafi rlitubotlonmo goraitinds bas verir. Bunun naticasinds torpaq profilinin {ist hissasindo tiind-
boz (qaramtil) rongli, galin akkumulyativ-¢iiriintii gatt (AU = 40-50 sm) formalasmisdir. Genetik
horizontlar zaif secilir, narin torpaq qatinin qalinligi iso 1,0—1,2 m derinliyadok demoak olar ki,
monoton xarakter dastyir.

Torpaq niimunoslorinin laboratoriya tohlili gdstormisdir ki, mikrogokokliklordo formalasan
adi dag boz-qohvayi torpaqlar yamac torpaglari ilo miiqayisade daha qalin akkumulyativ humus
gatt (AUv = 40-45 sm), humusun 2,3-3,3%, imumi azotun iso 0,23-0,33% olmasi ila segilir.
Profil tizra 100 sm derinlikde humusun 0,9-1,0% saviyyasinda qalmasi relyefin miixtalif baxarl
yamaclarindan yuyulub gotirilon miinbit torpaq materiallarinin burada toplanmasi ilo izah olunur.
Humus ehtiyati 0—50 sm gatinda 144-157 t/ha, 0-100 sm qatinda iso 234-252 t/ha togkil edir.
Azot ehtiyat1 da yiiksak olub, 0—20 sm qatinda 5,0-5,5 t/ha, 0—50 sm qatinda iso 12,9-13,1 t/ha
arasinda dayisir.

Gilinosli (conub-sorq baxarli) yamac torpaqlarinda oldugu kimi, bu torpaqglar da sothdon
karbonathdir. Torpaq profili boyunca CaCOs-iin miqdar1 asason monoton xarakter dastyaraq 7,3—
10,7% arasinda doyisir. Udulmus osaslarin miqdart humus horizontunda 36,5-42,3 mmol-ekv
toskil edir ki, bu da torpaglarin osaslarla yiiksok tomin olundugunu gostorir. Torpaq mohlulunun
reaksiyasi zoif golovidir vo pH gostaricisi 7,8—8,2 intervalinda doyisir. Yamaclardan movsiimi
deliivial axinlarla dasman gil vo xiisusilo lil-kolloid hissaciklorinin mikrog¢okokliklordo
toplanmas1 naticasinds profil boyunca qranulometrik torkib agirlasmis, fiziki gilin (<0,01 mm)
miqdar1 58,2-64,2%, lil hissaciklorinin (<0,001 mm) miqdar1 iso 25,9-33,8% toskil etmisdir.
Torpagin sixligt humus qatinda (AUca = 20-22 sm) 1,17-1,19 g/sm*® oldugu halda, alt
horizontlarda (Bca + B/Cca = 45-120 sm) 1,40-1,45 g/sm3-a gadar yiiksalir.
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Cadval 3. Adi dag boz-gahvayi (sabahdi) torpaglarin qranulometrik tarkibi, %

Fraksiyalar, mm-la

Genetik Lillosm
Kas gatlar ve S 3
'm darinlik, Q S S 8 S = o | daracas
N sm S < 2 S 0 S S i
< a S =) S v 9
o o S o
1 2 3 4 5 6 7 8 9 10

Koélgali (simal-garb) baxarh yamac

AU'v 0-20 3,40 16,28 26,80 13,64 18,92 20,96 53,52 39,16

AU"ca 20-38 1,80 11,66 30,04 12,58 18,44 25,48 56,50 45,10

41 Bca 38-73 1,67 13,25 24,56 13,60 21,56 25,36 60,52 41,90

B/Cca 73-105 1,86 11,52 18,92 11,22 21,96 24,52 57,70 42,50

Cca.s 105-140| 1,58 20,42 24,36 14,00 20,72 18,92 54,64 34,63

AU'v 0-18 0,28 15,68 40,44 21,48 8,32 15,80 45,60 34,65

AU"ca 18-35 0,12 14,80 37,16 24,64 7,12 16,16 47,92 33,72

42 Bca 37-68 0,53 14,15 37,00 23,52 7,28 17,52 48,32 36,26
B/Cca 68-96 0,56 14,96 35,80 22,76 13,44 12,48 48,68 25,64

Cca.s 96-135 0,75 12,37 42,20 17,56 16,76 9,36 44,68 20,95

AUa 0-23 3,00 12,98 26,36 13,36 19,98 22,88 57,92 39,50

AU"ca 23-42 2,76 11,84 28,92 13,88 22,00 24,60 60,48 40,67

43 Bca 42-80 1,68 10,60 25,60 12,44 21,64 28,04 62,12 46,64

B/Cca 80-115 1,20 18,56 25,96 14,84 11,68 21,76 54,28 51,14

Cca.s 115-150| 0,97 27,59 37,16 10,16 11,44 12,68 34,28 36,99

Gunasli (conub-sorq) baxarh yamac

AU'vca 0-13 2,53 23,99 35,24 12,00 12,56 13,68 38,24 35,77

AU"ca 13-30 1,85 26,21 32,72 12,04 11,36 16,52 39,22 42,12

44 Bca.s 30-58 3,85 21,56 33,99 7,08 13,44 20,08 40,60 49,46
B/Ccas58-85| 4,99 31,77 28,56 9,72 8,44 16,52 34,68 47,63
Cca.s 85-110 2,59 47,33 20,80 4,76 11,68 12,84 29,28 43,85

1 2 3 4 5 6 7 8 9 10
AU'vca 0-15 0,28 15,68 43,44 19,48 7,32 17,50 40,04 43,71
AU"ca 15-32 0,12 18,90 39,74 14,64 7,12 19,48 41,24 47,24

45 Bca 32-65 0,53 14,15 38,00 23,52 7,28 18,64 47,32 39,39
B/Ccas65-92| 0,75 22,37 42,20 20,44 4,28 9,32 34,64 26,90
Cca.s 92-120 0,56 30,32 43,20 11,64 7,56 7,32 25,92 28,24

AU'vca 0-10 1,14 17,42 37,28 7,08 17,72 19,36 44,16 43,84

AU"ca 10-28 0,08 16,24 28,80 15,48 15,28 22,12 52,88 41,83

46 Bca 28-62 0,68 14,08 32,68 10,84 16,84 24,88 52,56 47,34

B/Ccas62-88 | 1,93 12,59 41,00 14,80 7,08 22,60 44,48 50,81

Cca.s 88-115 1,85 12,83 42,96 7,24 14,40 20,72 42,36 48,91

Dara formah mikro¢okaklik tarkibi, %

AU'vca 0-22 1,74 9,18 30,88 12,72 19,56 25,92 58,20 44,54

47 AU"ca 22-45 1,99 9,73 21,76 14,96 20,60 24,96 60,52 41,24

A/Bca 45-74 0,35 15,36 21,77 16,24 21,60 24,68 62,52 39,47

Bca 74-100 0,70 11,70 21,68 15,56 23,16 27,20 65,92 41,26
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B/Cca 100-128| 0,45 11,82 25,29 13,80 23,24 25,40 62,44 40,68
Cca 128-160 0,34 20,06 22,80 12,56 20,60 23,64 56,80 41,62

AU'vca 0-20 0,73 17,95 18,84 13,60 18,76 30,12 62,48 48,21
AU"ca 20-43 0,98 14,30 18,60 12,32 19,96 33,84 66,12 51,18
A/Bca 43-70 0,76 19,52 15,52 7,28 26,00 30,92 64,20 48,16
Bca 70-105 1,10 22,26 13,76 9,24 22,56 31,08 62,68 49,58
B/Cca 105-132| 1,05 21,67 19,76 15,60 17,76 24,16 57,52 42,00
Cca 132-165 1,53 24,29 20,50 11,28 15,68 26,72 53,68 49,78

48

Cadval 4. Adi dag boz-gahvayi torpaqlarin fitokiitls ehtiyatina relyefin miixtalif baxarh
yamaclarimin tasiri

Relyefin Yerustt | Darinliklar Uzra kok Katlasinin | Umumi | Yerusti | Kok
baxarh fitokutls, ehtiyati-t/ha, sm fitokutlo, | fitokitls, | kitlasi,
yamaclari t/ha 0-10 | 10-30 | 30-50 | 0-50 t/ha % %
7,24 1135 | 7,12 426 | 22,73 29,97 24,16 75,84
Kolgali simal- Umumi fitokitladan, %-la
gorb baxarh | 2416 | 3416 | 2311 | 1421 [ 7584 | 100 | |
yamac Kok kutlasindan, %-la

| 49,93 | 31,32 | 18,75 | 100 | | |

479 | 606 | 322 | 218 | 1146 | 1625 | 2948 | 7052

Giinasli Umumi fitokutladan, %-la
canub-sarq 2948 | 3728 | 1982 | 1342 | 7052 | 100 | |
baxarh yamac Kok kitlosindon, %-lo

| 52,88 | 28,10 | 19,02 | 100 | | |

905 | 1336 | 815 | 542 | 2693 | 3598 | 2515 | 7485
Umumi fitoktladan, %-la
37,13 | 2265 | 1506 | 7485 | 100 | |
Kok kitlasindan, %-la
| 4961 | 30,26 | 20,13 | 100 | | |

Dars formah
mikrocokoklik 2215 |

Molumdur ki, ot bitkilorinin fitokiitlo ehtiyatinin formalasmasi osason torpagin fiziki-
kimyovi xiisusiyyatlorindon, tobii riitubotlonmo soviyyssindon, relyef soraitindon vo iqlim
amillorindon asihidir (Salayev, 1991; Salayev, 2004; Florinsky, 2016). Torpaqda {izvi maddslarin
toplanmasinda ot bitkilorinin, xiisusilo onlarin kok sisteminin rolu miithiim shomiyyat kosb edir
(Salayev, 2004). Azorbaycanin zonal torpaq tiplerinde humusun miqdart vo ehtiyati ilo ot
bitkilarinin fitokiitlo gostaricileri arasinda uygunluq miisahids olunur (Hasanov, 2015; Hasanov
& Yuzbashova, 2022). Aparilmis todqiqatlarin ilkin naticalori gdstormisdir ki, dagliq orazilords
torpaglarin diaqnostik xiisusiyyatlori ilo yanasi, bitki ortiiyiiniin fitokiitlosinin miqdar1 vo ehtiyati
da relyefin kolgali vo giinasli baxarli yamaclarinin tasiri altinda formalasir (Hasanov & Nuriev,
2011; Hasanov, 2015; Hasanov & Yuzbashova, 2022).

Optimal bioiqlim ve riitubatlonma soraitine malik kolgali simal-qorb baxarli yamaclarin
tiind dag boz-qahvayi torpaqlarinda ot bitkilorinin iimumi fitokiitls ehtiyat1 29,9 t/ha toskil etdiyi
halda, temperaturun yiiksaldiyi vo riitubatin azaldig1 gilinesli conub-sorq baxarli yamaclarda bu
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gdstorici ohomiyyoatli dorocods azalaraq 16,3 t/ha olmusdur. Umumilikda yeriistii fitokiitlo ehtiyati
4,9-7,3 t/ha (24,2-29,5%), kok fitokiitlasinin ehtiyati iso 11,5-22,7 t/ha (70,5-75,8%) arasinda
doyismisdir. Daha olverisli nomlonmo soraitino malik doro formali mikrogokokliklordo timumi
fitokiitlo ehtiyatinin 36,0 t/ha-a qodor artdigi miisyyon edilmisdir. Kok fitokiitlosinin 26,93 t/ha
toskil etdiyi, onun 37,2%-nin iso torpaq profilinin ¢im gatinda (0—10 sm = 13,4 t/ha) toplandig1
miioyyon olunmusdur (Hasanov et al., 2015; Hasanov & Yuzbashova, 2022; Yuzbashova, 2025).

Yekun natico

Kicik Qafgazin simal-sorq hissesindo miixtalif baxarli yamaclarda aparilmis miigayisali ¢ol-
torpaq vo kameral-laboratoriya todqgiqatlarinin noticolorino asason etalon orazi iigiin 1:10 000
miqyasli relyefin plastikasi vo torpaq xaritolori hazirlanmigdir.

Optimal torpaqg-ekoloji soraito malik kolgali (simal-qarb) baxarli yamaclarin adi dag boz-
gahvayi torpaqlart nisbaton galin akkumulyativ-¢iiriintii gatinin (AUv = 3540 sm) formalasmasi,
humus (2,6-3,5%), tmumi azot (0,22-0,27%) vo udma tutumu (26,0-31,5 mmol-ekv) ilo daha
yaxsl tomin olunmasi, zaif golovi reaksiya (pH 7,3-8,1) va gilli granulometrik torkib (<0,01 mm
= 45,6-62,4%; <0,001 mm = 16,1-28,2%) ilo sociyyalonir. Eyni zamanda humus horizontunda
(AU = 18-23 sm) karbonatlarin yuyuldugu, onlarin maksimum miqdarinin isa profilin orta vo
dorin qatlarinda toplandig1 (CaCOs = 7,9-9,3%) miioyyon edilmisdir. Torpagin sixligi iist gatda
(0-25 sm) 0,15-0,20 g/sm? oldugu halda, 35—80 sm darinlikds 1,35-1,42 g/sms3-a qadar yiiksalir.

Relyefin kserofil mikroiqlim soraitina malik gilinasli (conub-sorq) baxarli yamaclarinda
formalasan adi dag boz-qohvayi torpaqlarda akkumulyativ-¢iiriintii gatinin galinlig1 (AU = 25-30
sm), humusun (1,9-3,5%), umumi azotun (0,17-0,20%) vo udma tutumunun (20,2—-24,3 mmol-
ekv) azalmasi miisahido edilmisdir. Homg¢inin iist horizontda (AU = 18-20 sm) granulometrik
torkibin nisbaton yiingiillogdiyi (<0,01 mm = 38,2-54,2%; <0,001 mm = 20,4-25,0%), torpaq
profilindo sixligin 1,20-1,42 g/sm® arasinda doyisdiyi vo profilin sothdon karbonatli olmasi
(CaCOs = 4,6-5,4%) miioyyon olunmusdur.

Adi dag boz-qohvayi torpaglarin kolgali (simal-qorb) baxarli yamaclarinda ot bitkilorinin
yerlstii fitokiitlosi 7,3 t/ha, kok fitokiitlosi iso 22,7 t/ha toskil etmisdir. Glinosli (conub-gorq)
baxarli yamaclarda iso bu gdstaricilorin shomiyyatli deracade azalaraq miivafiq olaraq 4,8-11,5
t/ha arasinda doyisdiyi miioyyon edilmisdir.
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ANALYSIS OF THE PHYSICOCHEMICAL PROPERTIES OF HAPLIC
KASTANOZEMS IN RELATION TO SLOPE ASPECT iN THE NORTH-EASTERN
PART OF THE LESSER CAUCASUS

Nurana Shaverdi Yuzbashova,

SUMMARY

The purpose of the research - To determine and map the influence of slopes with different aspects on the
physicochemical properties of Haplic Kastanozems in the Lesser Caucasus.
The methodology of the research - A large-scale soil survey was conducted within the reference study area using
the relief plasticity method. Soil profiles with depths of 1.2-1.5 m were excavated on shaded and sunny slopes, as
well as within valley-shaped microdepressions. Modern laboratory analyses were carried out on soil samples
collected from the genetic horizons.
The practical importance of the research - The results of the study may be applied in identifying soil areas suitable
for agricultural crop rotation in mountainous regions.
The results of the research - A large-scale soil map (1:10,000) of the study area was compiled based on the relief
plasticity method.
It has been determined that the Haplic Kastanozems formed on shaded slopes of the relief are characterized by a
well-developed accumulative-humus horizon enriched with humus, nitrogen, and cation exchange capacity; the
leaching of carbonates from the upper horizons and their accumulation in the middle layers; a clayey granulometric
composition; and a bulk density varying between 1.15-1.42 g/cm3 throughout the soil profile.
The Haplic Kastanozems formed on sunny slopes are distinguished by a significant reduction in the accumulative-
humus horizon, humus content, nitrogen, and cation exchange capacity; a considerably lighter granulometric
composition; and an increase in carbonate content within the lower horizons of the soil profile, reaching 12.9-17.1%
from the surface carbonate layers downward.
The scientific novelty of research - For the first time, the influence of shaded and sunny slope aspects on the
variation of the physicochemical properties and morphogenetic profile characteristics of Haplic Kastanozems in the
Lesser Caucasus has been identified.

Keywords: Haplic Kastanozems, relief, slope aspect, soil profile, relief plasticity, soil map

AHAJIN3 ®U3UKO-XUMHUYECKHUX CBOMCTB OBBIKHOBEHHBIX 'OPHBIX
CEPO-KOPUYHEBBIX IIOYB CEBEPO-BOCTOYHOM YACTH MAJIOT'O KABKA3A
B 3ABUCUMOCTHU OT 3KCIIO3UIINU CKJIOHOB
FO36amoBa Hypana

PE3IOME
Heap nccnenoBanus - OnpeneneHne u kapTorpagupoBaHye BIUSHIS CKIOHOB PA3IMYHON KCIIO3UIMH Ha (U3HKO-
XHMHYECKHE CBOHCTBA OOBIKHOBEHHBIX TOPHBIX CepO-KOPHYHEBBIX TouB Masoro Kakasa.
Mertoposiorus uccienoBanus - Ha 3TaloHHOM yJacTke MCCIIeIOBaHUH MPOBEICHO KPYITHOMACIITaOHOE TOYBEHHOE
o0ciieloBaHHEe Ha OCHOBE MeTona IUIacTUKH penbeda. C yd4éTOM TEHEBBIX M COJHEYHBIX CKJIOHOB, a TaKKe
MHUKPOTIOHIKEHHAN OBPaKHOTO THIIA OBLTH 3aJI0’KCHBI TIOYBEHHBIE pa3pesbl TryonHon 1,2—1,5 M, a B oOpa3max mous,
OTOOPaHHBIX U3 TeHETHYECKUX TOPU30HTOB, IPOBEACHBI COBPEMEHHBIE KaMepaIbHO-1a00paTOPHBIC aHAIN3EL.
BakHoCTh HMCC1€10BaTeILCKOr0 NPUJIOKEeHUs] - Pe3ynbTaTel MCCleoBaHWS MOTYT OBITH HCIIOIB30BAaHBI TPH
OTIpEeIeTIEHNH TIOYBEHHBIX TUIOIaeH, TPUTOAHBIX ISl BKIFOUCHUS B CEBOOOOPOT B TOPHBIX paiiOHaX.
PesyabTaTsl nccienoanus - Ha ocHoBe mMeTozna ruracTuku penbeda cocrasieHa kpynHomacmradnas (1:10 000)
TIOYBEHHAs KapTa UCCIIEAyeMOH TEPPUTOPHH.
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VYcTaHOBNEHO, YTO OOBIKHOBEHHBIC CEPO-KOPHYHEBBIC MOYBHI, CHOPMUPOBAHHBIC HA TEHEBBIX CKJIOHAX penbeda,
XapaKTEePU3YIOTCSl XOPOIIO BBIPAKEHHBIM aKKyMYJISTHBHO-TYMYCOBBIM TOPH30HTOM, OOOTalEHHBIM TyMYCOM,
a30TOM U EMKOCTBIO TIOTJIOIICHHS; BHIMBIBAHHEM KapOOHATOB W3 BEPXHUX TOPU30HTOB M HX aKKyMYJSIIHEH B
CPEJIHUX CNOSIX; TJIMHHUCTBIM TPAHYJOMETPHYECKHM COCTABOM, a TaKKe M3MEHEHHEM IUIOTHOCTH T0 MOYBEHHOMY
npoduito B npexaenax 1,15-1,42 r/em®.
OOBIKHOBEHHBIE TOPHBIE CEPO-KOPUYHEBBIE I0YBbI, C(OPMHUPOBAHHBIE HA COJHEYHBIX CKIOHAX, OTJIMYAIOTCS
3HAYUTEIBHBIM YMEHBIICHHEM MOIIHOCTH aKKyMYJISTHBHO-TYMYCOBOTO TOPHU30HTA, COACPXKaHHS TyMyca, a30Ta H
EMKOCTH TMOTJIOMICHUA; CYHIECTBECHHBIM O6HCF‘ICHI/ICM TpaHyJIOMETPUIYECKOTO COCTaBa; a TaKXKE IMOBBIIICHUEM
KapOOHATHOCTH B HW)KHUX TOPU30HTaxX Mo4BeHHOro mpodwmis 1o 12,9—17,1% mo cpaBHEHHIO ¢ MOBEPXHOCTHBIMH
CIIOSIMH.
Hayuynass HoBM3HAa wucc/iel0BaHHsi - BriepBble YCTaHOBIEHO BIMSHHE TEHEBBIX W COJHEYHBIX CKJIOHOB Ha
H3MeHeHHe (U3UKO-XMMHYECKUX CBOWCTB M MopdoreHeTnyeckoro mnpoduiss OOBIKHOBEHHBIX TOPHBIX CEpO-
KOpHUYHEBHIX 1T04B Manoro Kaekasa.

KnroueBble cjioBa: TOpHBIC CEpO-KOPHYHEBBIE IIOUBHI, peibed, SKCHO3ULMS CKJIOHOB, NPOQHIb MOYBHI,
IUIACTHKA perbeda, TOYBEHHAs KapTa
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