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DISLORI DOSTOKLOYON TOXUMALARIN COXSAXOLI XOSTOLIiYi Vo
PERIODONTIT

Xiilasa

Periodontit, biofilmlorin torkibinin ohomiyystli rol oynadig: infeksiyaya sobab olan iltihabli
bir xastalikdir. Dis otinin konarinda dis l6vhasinin yigilmasi iltihabli reaksiyaya sabab olur ki,
bu da 6z ndovbasindo mikrob doyisikliklorino sobob olur vo hassas fordlorin periodontunda
koskin naticalora sabab ola bilor. Xroniki iltihab dis stina tosir edir vo parodontito kega bilor Ki,
bu da xarakterik olaraq baglanmanin vo alveol siimiiyiiniin geri donmoz itkisi ilo naticolonir.
Periodontit adoton yetkin yasli populyasiyalarda goriiniir, lakin gonc insanlar da onu vo onun
zorarli naticolorini yasaya bilorlor. Yetkinlords dis itkisinin osas sobabi inkisaf etmis xostalikdir.
Bundan slava, periodontit imumi saglamlia tosir edon bir ¢ox xroniki xastaliklor vo sortlorlo
olagoalondirilir.
Acar sozlar: periodontal xastolik, alveolyar siimiik itkisi, dis ati, bakteriya, biofilm, iltihab,
sigaret
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Fuad Faig Hasanov
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A multifaceted disease of tooth-supporting tissues and periodontitis

Abstract

Periodontitis is an inflammatory disease that causes infection, in which the composition of
biofilms plays an important role. Accumulation of plaque at the gingival margin leads to an
inflammatory response, which in turn induces microbial changes and can have severe
consequences for the periodontium of susceptible individuals. Chronic inflammation affects the
gingiva and can progress to periodontitis, which typically results in irreversible loss of
attachment and alveolar bone. Periodontitis usually appears in older populations, but younger
people can also experience it and its harmful consequences. The main cause of tooth loss in
adults is advanced disease. In addition, periodontitis is associated with many chronic diseases
and conditions that affect overall health.
Keywords: periodontal disease, alveolar bone loss, gingiva, bacteria, biofilm, inflammation,
smoking

Giris
Periodontit diglori dostokloyon toxumalarda (periodontium) infeksiyaya sobob olan iltihabli
xostolikdir. Ustolik, genetika, otraf miihit vo davranis amillori xostoliyin inkisafinda, onun
baslanmasina hossas soxslorin moruz galmasinda vo inkisaf siirotindo istirak edir. Periodontun
qurulusu miixtolifdir: dis otindon, altindaki birlogdirici toxumadan, kok sothindoki sementdon,
alveolyar siimiikdon vo sementlo alveolyar siimiik arasindaki periodontal bagdan ibaratdir
(Sakil 1.A,B).
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Sokil 1. Saglam perodont vo periodontitdo periodontun anatomik qurulusu.
Ixtisarlar: alveolyar siimiik (AB), bakterial biofilm (BF), birlosdirici toxuma (CT), dis oti
(G), dis oti mayesi (GS), iltihab hiiceyralori (IC), qovsaq epiteli (JE), polimorfoniikleer
neytrofillor (PMN), periodontal bag (PL), periodontal cib (PP), kdk sementi (RC) vo dis

(M)

Dis otinin qovsaq epitelisi unikal qurulusludur, dis oti ¢uxurunun dibindo yerlosir vo bu
yerda bakteriyalarm daimi movcudluguna nozarat edir. Periodontitin on xarakterik xiisusiyyoti
osteoklastogenezin aktivlogmasi vo bunun noticasi olaraq alveol siimilyliniin mohv edilmasidir
ki, bu da geri donmozdir vo dis dostoyinin itirilmosino sobab olur.
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Disi dostokloyan aparata (periodontium) alveolyar stimiik, periodontal bag, sement vo dis oti
daxildir. Kollektiv olaraq, onlar toxuma uygunlagma potensialini vo onun mikrobioloji vo
mexaniki ¢otinliklori davam etdirmok gabiliyyatini sinergik sokildo miioyyon edon mexaniki vo
bioloji funksiyalar1 olan dinamik toxuma kompleksini tomsil edirlor. Bdyiime faktorlari,
transkripsiya faktorlar1 vo hiiceyrodonkonar matriks ziilallarin1 shato edon bir sira miirokkob
mexanizmlor vasitosilo periodontium 6z homeostazini, strukturunu vo funksiyasmi qoruyub
saxlaya bilir, mexaniki stimullara, yoluxucu va ya iltihabli zodoslors cavab vera vo uygunlasa
bilir. Bununla bels, periodontal parcalanma bas verdikdon sonra onun orijinal strukturunun va
funksiyasinin ideal borpasi (regenerasiyasi) holo do klinik goraitdo osas problem olaraq galir.
Umumiyyatlo, bu soylor demok olar ki, yalmz itirilmis alveol siimiiyiiniin barpasina
yonalmisdir. Bununla bels, torifino goro, itirilmis periodontun borpasi yeni sement, alveolyar
stimiik vo dis oti toxumas1 daxil olmaqla biitiin diglori dastokloyon strukturlarin formalagmasini
ohato edir. Homginin, miivafiq toxuma oriyentasiyast va lif istigamati hom sements, hom do
alveolyar siimiiyo inteqrasiya olunur. Yiiksok toskil olunmus funksional liflorin inkisafi tigiin
miivafig mexaniki yiiklomo vacibdir. Funksiyasin1 vo dayanighigini toyin edon ¢ox toxuma
kompleksinin bu kritik interfasial olagosi sobobindon periodontal miihondislik cihazlarmin
istifadosi ononovi miialicolora perspektivli alternativ kimi ortaya ¢ixdi (Eke, Dye, Wei,
Thornton-Evans, Genco, 2012:914-920). Periodontal miihandislik alveolyar siimiik, PDL,
sement vo dig oti toxumasmin strukturunu vo funksiyasini barpa etmok iiclin hoyat elmi vo
miihandislik texnologiyalarindan istifads edir.

Periodontal xostalik, xiisuson do onun yiingiil vo orta agir formalar1 biitliin diinyada yetkin
yasl populyasiyalarda ¢ox yayilmisdir, yayilma nisbati 50%-o yaxindir (Eke, Dye, Weli,
Thornton-Evans, Genco, 2012:914-920). Halbuki onun agir formasi xiisusila hayatin ti¢lincii vo
dordiincii onilliklori arasinda artir, global yayilma toxminon 10% toskil edir (Kassebaum,
Bernabé, Dahiya, Bhandari, Murray, Marcenes, 2014:1045-1053). Yas, cins, etnik monsubiyyat
vo sosial-igtisadi voziyyat kimi miiayyon demoqrafik xiisusiyyatlor periodontitin yayilmasina
tosir gostorir. Digor giiclii tosir gdstoron amillora siqgaret, sokorli diabet, metabolik sindrom va
piylonmo daxildir (Heikkinen, Pajukanta, Pitkaniemi, Broms, Sorsa, Koskenvuo, Meurman,
2008:2042-2047).

Maraqhdir ki, siqaret vo diabet fordlori artiq yeniyetmolik vo erkon yetkinlik dovriindo
periodontal xastaliyin inkisaf etmis formasina moruz qoya bilor (Lalla, Cheng, Lal, Kaplan,
Softness, Greenberg, Goland, Lamster, 2007:294-298).




TOBIOT VO ELM Beynolxalq elmi jurnal. impakt Faktor: 1.642. 2022 / Cild: 4 Say:: 10 /6-11 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. Impact Factor: 1.642. 2022 / Volume: 4 Issue: 10/6-11 e-ISSN: 2709-4189

« Root - kok
« Gingivae - dis ati
« Alveolar bone - alveolyar simik

Periodontal membrane - periodontal membran

Gonc fordlorde do siqaretin dis itkisi ilo giiclii alaqesi var. Yetkinlords dis itkisinin asas
sobabi olan siddoatli periodontit, adoton diglorin siirlismasi vo hipermobilliyi ilo miirokkablosir
va naticadoa dis itkisina sabab olur (Tonetti, Greenwell, Kornman, 2018:149-161).

Bundan olava, periodontal xostolik, eloco do dis itkisi miixtalif xroniki xastoliklor vo
iimumi saglamliga tosir edon sortlorls alagali hesab olunur. Parodontal saglamliq voziyystinda
belo, immun hiiceyralor daim dis stindo mdvcuddur vo belsliklo, agizin biofilmlori ilo ev
sahibi arasinda balans1 dastokloyir (Darveau, 2010:481-490). Bu daimi iinsiyyat qarsihiqls,
sinergik vo dinamik qarsiligh tosir olmaqgla immun cavabini aktiv saxlayir. Periodontda
immun cavab badonin hor hansi digor hissasinin xilisusiyyatlorini dasiyir. Mikroblara qars1 ilk
foaliyyot qgeyri-spesifik anadangalms reaksiya ilo baghdir. Genislonmis patogen cagiris iso
spesifik adaptiv reaksiyalar1 aktivlosdirir.

Dis otinin konarmda haddindon artiq dis orpinin yigilmasi ¢ox vaxt iltihaba, proteolitik vo
mocburi anaerob novlorin nisbotinin artmasina sobab olur. Dis oti ¢uxurunda patogen
potensiala malik periodontal novlorin olmasi dis oti toxumasinda iltihabli reaksiyaya sobab
olur. Xroniki hala kegmoasino icazs verildikdo, bu, hassas soxslorin periodontiumunda koskin
naticalara sabab ola bilar.
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Ag1z mikrobiotasi ilo komponentlori vo metabolik foaliyyatlori arasinda garsiliqh tosir ya
tarazlig1 (homeostaz) dastokloyir, ya da mikrobiotada pozulma (disbioz) ilo naticolonir (Sanz,
Beighton, Curtis, Cury, Dige, Dommisch, Ellwood, Giacaman, Herrera, Herzberg, 2017:5-1).
Bununla bels, subgingival biofilmlordoki keyfiyyost vo komiyyst doyisikliklori pozulmus
homeostazla noticolona bilor ki, bu da miixtalif dorocoli periodontal toxuma mohvi ilo
xastaliyin baglanmasima sabab ola bilar.

Periodontal xastoliyin bas vermasi ii¢lin tok bir periodontal patogenin mévcudlugu deyil,
subgingival biofilmin torkibi ilo ev sahibinin reaksiyasi arasinda qarsiliglh olagadir, burada
aparict faktorlar vo spesifik bosluglar miithim rol oynayir. Disbiotik biofilmlords ¢oxlu
immunostimulyasiya edon patobiontlar vo onlarin virulentlik faktorlart movcuddur, eyni
zamanda kommensal bakteriyalarin inhibitor tesiri azalir vo bununla da iltihab reaksiyasinin
artmasi ilo noticolonir (Kolenbrander, Robert, Palmer, Periasamy, Jakubovics, 2010:471-480).
Dis otinin epiteliyasinda hiiceyro reaksiyalar1 xiisusilo bakteriyalararasi metabolik vo virulentlik
sinergizmlari sayasinda polimikrob biofilmlors qars1 yaranir ki, bu da ilkin cib amals golmasina
vo yapisma itkisino sabab olur (Paster, Boches, Galvin, Ericson, Lau, Levanos, Sahasrabudhe,
Dewhirst, 2001:3770-3783). Anaerob miihit, iltihabi sorait vo toxumalarn mohv edilmasi
naticosindo yaranan c¢oxlu miqdarda substratlarla periodontal ciblorin derinlogmasi iltihabli
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periodontal patogenlorin vo patogenlorin boyiimasina komok edir (Koénonen, 2000:107-112).
Qeyd edok ki, giindolik siqaret cokmok dis alt1 mikrobiotasinin daha da pozulmasina sobab olur,
periodontal patogenlorin ¢oxlugunu asanlasdirir vo faydali kommensallarin azalmasina sabob
olur. Belaliklo siqaret ¢okonlori periodontal xastaliklora moaruz qoyur (Haraldsson, Holbrook,
Kdndnen, 2004:500-504).

Dis otinin birlosdirici toxumasi, periodontal bag vo siimiiyiin iizvi komponenti kollagendon
omolo golir. Fibroblastlar yeni kollagen dostolorinin sintezinin mosuldur vo onlar matriks
metalloproteinazlart (MMP) ifraz edorok kohno kollageni ¢ixarirlar. Dis oti fibroblastlari
torofindon MMP-lorin haddindon artiq ekspressiyasi ya hiiceyrodonkonar matrisdon sitokinlorin
vo kemokinlorin sorbast buraxilmasina sobab ola bilor, ya da sitokinlori parcalaya vo immun
cavab signallarmin kaskadlarmi koso bilor (Mendes, Nguyen, Stephens, Pamuk, Fernandes,
Hasturk, Van Dyke, Kantarci, 2018:241-248). Neytrofillor vo dis oti fibroblastlar1 arasmdaki
qarsiligh slage rezident vo immun hiiceyralor arasinda iki istigamatli qarsiliqhi alagonin yaxs1
niimunasidir.

Natica
Periodontal xastolik multifaktorialdir, toxuma itkisi vo qazanc arasinda balanssizliq miixtolif
sobabloro goro bas vera bilor, o climlodon aqgressiv infeksiya, nozarotsiz xroniki iltihab,
zoiflomis sagalma vo ya yuxarida gostorilonlorin hamisi eyni vaxtda bas vers bilor. Beloliklo,
xostoliyin ugurlu idaro edilmosi fordi soviyyodo xostoliyin miixtolif elementlorinin basa
diisiilmosini vo immunoterapiyalar vo iltihabin modulyatorlar1 daxil olmaqla fordilosdirilmis
miialico tisullarinin dizaynini tolob edir.
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BONE METABOLISM DISORDERS DURING
DIABETES MELLITUS

Abstract
Long-term exposure to a diabetic environment leads to changes in bone metabolism and
impaired bone micro-architecture through a variety of mechanisms on molecular and structural
levels. These changes predispose the bone to an increased fracture risk and impaired osseus
healing. In a clinical practice, adequate control of diabetes mellitus is essential for preventing
detrimental effects on bone health. Alternative fracture risk assessment tools may be needed to
accurately determine fracture risk in patients living with diabetes mellitus. Currently, there is no
conclusive model explaining the mechanism of action of diabetes mellitus on bone health,
particularly in view of progenitor cells. In this review, the best available literature on the impact
of diabetes mellitus on bone health in vitro and in vivo is summarised with an emphasis on
future translational research opportunities in this field.
Keywords: diabetes mellitus, bone metabolism, fracture, lymph drainage, bone disorders
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Sakarli diabet zamamni siimiik metobolizm pozulmalarn

Xiilasd

Sokorli diabet zamani siimiik metabolizmasinda doyisikliklor vo molekulyar homginin
struktur soviyyolords c¢oxlu mexanizmlor vasitosilo siimiik mikroarxitekturasinin pozulmasi
meydana ¢ixir.

Bu doyisikliklor siimiikda siniq riskinin artmasina ve siimiik toxumasinin pozulmasina sabab
olur. Klinik praktikada, siimiik saglamligma zororli tosirlorin qarsisimi almaq ticlin sokorli
diabetin adekvat nozarati vacibdir. Diabetik xastolords siniq riskini doqiq miioyyan etmak ii¢iin
alternativ smiq riskinin qiymatlondirilmasi alatlorine ehtiyac ola bilor. Bu icmal sokorli diabetin

12


mailto:doc.gunel@mail.ru
mailto:qasimova.doctor@mail.ru
mailto:ulviyya@mail.ru
mailto:nigar_dentist@mail.ru

TOBIOT VO ELM Beynolxalq elmi jurnal. impakt Faktor: 1.642. 2022 / Cild: 4 Say:: 10/ 12-16 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. I mpact Factor: 1.642. 2022 / Volume: 4 Issue: 10/12-16 e-ISSN: 2709-4189

simiik saglamligma tosiri ilo bagli on yaxst movcud odobiyyati in vitro vo in vivo olaraq
iimumilosdirir vo bu sahados galacak tadqigatlar ti¢iin potensiala diqqgat yetirir.
Acar sozlar: sokorli diabet, siimiik miitobolizmi, siniq,limfa drenaj,siimiik pozulmalart

Introduction

The relationship of diabetes mellitus (DM) with disorders of bone metabolism and tissue lymph
drainage is not yet fully understood. While type 1 DM (DM1) is characterized by a decrease in
bone mineral density (BMD), in type 2 DM (DM2) in a number of studies, there is no decrease in
BMD or there are higher rates compared to controls. At the same time, in DM2, as in DM1, there
is a high risk of fractures, which indicates a deterioration in quality? bones in diabetes. This
article discusses various mechanisms of bone tissue damage in DM, as well as possible causes of
differences in the severity of bone disorders in DM1 and DM2. Considering the high risk of foot
fractures in patients with DM, special attention is paid to distal neuropathy as a possible factor
that worsens the condition of the bone tissue (1). The diabetes mellitus (DM) pandemic was
mostly related to the growing incidence of bone
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metabolism tissue lymph drainage worldwide.

Diabetes mellitus refers to a group of diseases that affect how the body uses blood sugar
(glucose). Glucose is an important source of energy for the cells that make up the muscles and
tissues. It's also the brain's main source of fuel.

Chronic diabetes conditions include type 1 diabetes and type 2 diabetes. Potentially reversible
diabetes conditions include prediabetes and gestational diabetes. Prediabetes happens when blood
sugar levels are higher than normal. But the blood sugar levels aren't high enough to be called
diabetes. And prediabetes can lead to diabetes unless steps are taken to prevent it.

Thus, DM-induced bone fragility was recently reported as a diabetic complication. This
disorder needs to be identified and diagnosed early and adequately to avoid more symptoms and
impairments. Bone weight is lowered and the risk of fractures rises in type 1 diabetes mellitus
(T1DM). However, type 2 diabetes mellitus (T2DM) will increase bone density per se because of
the elevated chance of fracturing. This indicates that bone consistency plays an important part in
the pathogenesis of diseases. This research is aimed at defining the function of advanced
glycation end-products (AGEs), micro-architectural changes, and altered bone turnover. The risk
of fracture can be varied by drugs used for treating DM. Thiazolidinedione exacerbates bone
degradation, for example, which raises the risk of fractures, particularly in older females. In
contrast, metformin and sulfonylureas appeared to have no adverse effects on bone health and
could guard against fragility. Evaluating bone mineral density (BMD) and other risk factors may
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aid in developing tailor-made recovery plans as part of the diagnostic process. Increased
osteoporosis awareness is important, considering the increasing and older population of DM
patients.

Diabetes and osteoporosis are common diseases and can occur at the same time. Studies have
shown that osteoporosis and diabetic fractures are more likely than chance can expect (Starup-
Linde, Vestergaard, 2015:93-99). Osteoporosis is a bone disorder characterized by a decline in
the overall consistency of the bone and may eventually lead to an increased risk of fractures.
With age, the prevalence of osteoporosis continues to increase. Osteoporosis-related fractures
have affected people above the age of 50, one-third of the female population, and one-fifth of the
male population (Starup-Linde, Vestergaard, 2015:93-99). Diabetes mellitus, more commonly
called diabetes, is a debilitating, long-term (or 'chronic’) disease that occurs when glucose levels
increase in a person's blood because their body is unable to produce any or enough of the
hormone insulin, or are unable to use the insulin it produces effectively (Aung, Amin, Gulraiz,
Gandhi, Pena Escobar, Malik, 2020:12). There are currently an estimated 463 million diabetic
adults aged 20-79 years. This age group comprises 9.3% of the world population. The total figure
is expected to rise up to 578 million (10.2%) by 2030 and by 2045 to 700 million (10.9%) (Aung,
Amin, Gulraiz, Gandhi, Pena Escobar, Malik, 2020:12). Diabetes influences the functioning of
many organs in the human body, including the heart, brain, kidneys, peripheral nerves, eyes, and
feet. Researchers have generally accepted findings regarding the association between diabetes
and osteoporosis over recent years. Both diabetes and osteoporosis are metabolic disorders with a
complicated relationship (Napoli, Chandran, Pierroz, Abrahamsen, Schwartz, 2017:208-219).

Additionally, there can also be more than 100 kinds of complications involved in the disease,
and it is currently known as the disease with the most complications (Napoli, Chandran, Pierroz,
Abrahamsen, Schwartz, 2017:208-219).

In spite of its effects on fractures, diabetes is one of the most severe comorbidities, as
suggested by studies in the USA and Europe. The presence of diabetes is individually related to
an increased risk of fracture, owing to bone growth and strength improvements; the risk of hip
fracture is nearly twice as high for diabetes patients as for people without diabetes (Sato, Ye,
Sugihara, Isaka, 2016:489). Accumulated evidence has demonstrated that the risk of osteoporotic
fractures with both TIDM and T2DM is considerably greater. A previous meta-analysis showed
that in DM elevated probabilities of any fracture (relative risk (RR) 1.32), hip (RR 1.77), upper
arm (RR 1.5), and ankle fractures (RR 1.24), with no effect on distal forearm (RR 1.02) and
vertebral fractures (RR 1.56). Besides, the frequency of fractures in patients with TIDM was
greater than T2DM at overall 1.24 fold, hip 3.43 fold, and ankle fracture 1.71 fold. However, no
other variations among subgroups established the relationship of DM with the upper arm, ankle,
vertebrae, and complete fractures differed by sex, nature of the study, and region (Wang, Ba,
Xing, Du, 2019;9). An additional meta-analysis found a risk of hip fracture up to 6.3 times and
1.7 times higher than the non-diabetic trials of TIDM and T2DM patients, respectively. In
patients with diabetes, there has been a 2.03-fold more severe risk of vertebral fracture than in
non-diabetes controls. Based on a review in the integrated analysis of three large prospective
future trials, the femoral neck bone mineral density (BMD) with the possibility of hip fracture
was 0.59 and 0.38 higher than in non-diabetic controls for women and men with diabetes,
respectively (Yuhao, Cenyi, Yang, Guihua, Yong, 2019:1203-1214). There have been
repeated recordings of Japanese men and women with T2DM an alternate vertebral fracture risk
factor after age transition, lumbar BMD, and body mass index (odds ratio, men 4.7, and women
1.9) (Kanazawa, Sugimoto, 2018:2773-2785). In diabetic patients, the pathogenesis of bone
quality change is most likely multifactorial: 1) deposition of advanced glycation end-products
(AGES) in the bone matrix, 2) micro-architectural changes and bone strength, and 3) serum bone
turnover markers are considered necessary.
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The bone matrix includes abundant collagens of type 1, and by forming physiological
crosslinks between collagen fibers, bones can retain their flexibility and strength. AGEs are
formed by the parallel, nonenzymatic chemical glycoxidation of amino protein groupings.
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When patients have diabetes, AGEs are formed non-physiologically. However, several
studies have demonstrated a considerably higher serum AGE rate in diabetic patients than in
non-diabetic (Yoshida, Okumura, Aso, 2005:345-350). With age, AGEs are known to build up
in various tissues, including atherosclerotic plaques in the coronary artery, kidney, brain, and
bone. A well-characterized AGE product, pentosidine is a good indicator of microvascular and
macrovascular problems in diabetic patients (Grandhee, Monnier, 1991:11649-11653). The
quantity of bone pentosidine is linked to the strength of the human spine, irrespective of BMD
(Yoshida, Okumura, Aso, 2005:345-350). Increased serum pentosidine, AGEs, and soluble
receptors of AGE (SRAGE), compared with the control group with T2DM, have been recorded.
These findings suggest that variables related to defensive mechanisms, such as lymphocyte
recirculation and particles uptake into the lymph nodes can benefit from insulin treatment,
whereas glycemic control can benefit transport mechanisms in the lymphatic system, such as
lymph flow and lymphatic transport of particles (Poiana, Capatina, 2019:231-236). In a recent
clinical trial of TLIDM patients, bone biopsy samples were taken which showed the pentosidine
content of the trabecular part of the bone was substantially and positively linked to HbAlc and
improved in T1DM and fracture patients. Diabetic alterations of blood vessels have been well
studied, but much less is known about the lymphatic system, which plays an important role in
the transport of particles and defensive responses. Accordingly, we investigated lymphatic
changes in diabetic rats. Serum and urine levels of pentosidine can be used as markers for bone
strength, as circulating levels of pentosidine are correlated with cortical bone pentosidine. In
adults with T2DM, serum pentosidine was associated with an increased risk of vertebral
fracture, while urinary pentosidine is correlated with an increased risk of clinical and vertebral
fractures (Gursoy, P6llanen, Kondnen, Uitto, 2010:1084-1091).

Conclusion
New research has found that a higher level of urinary pentosidine is significantly associated
with an increased incidence of clinical fracture in older patients with T2DM. We also
performed a cross-sectional study showing that the serum pentosidine levels in postmenopausal
women with T2DM were strongly and positively associated with a prevalent vertebral fracture.
Hence, the deposition of pentosidine collagen crosslinks in the bone can be a major cause of
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decreased BMD in patients with DM.
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OSTEPOROZ ZAMANI CONO© SUMUYUNDOKI
AGIRLASMALAR

Xiilasa

Siimuklorin torkibindo minerallar, o ciimlodon kalsium va fosfor onlar1 bark vo six edir.
Stimiik sixligmi (vo ya siimiik kiitlosini) qorumaq {iigiin badon kifayat qodor kalsium va digor
minerallarla tomin edilmoalidir vo paratiroid hormonu, boylimo hormonu, kalsitonin, estrogen vo
testosteron kimi bir ne¢o hormonun lazimi miqdarda istehsal etmolidir. Qidadan kalsiumun
udulmasi v siimiiklors daxil olmasi tigiin kifayst godor D vitamini tadariikii lazimdir. Vitamin
D pohrizdon sorulur vo homg¢inin gilinos isigindan istifado edorok dorido istehsal olunur. Bu
proses remodellosmo kimi taninir. Bu prosesds siimiik toxumasmin kigik saholori davamli
olaraq cixarilir vo yeni sliimiik toxumasi yatirilir. Remodellosmo stimiiklorin formasima vo
sixligina tosir gostorir. Gonclikdo siimiiklor badon boyiidiikco eni vo uzunlugu artir. Hoyatin
sonrak1 dovrlorindo stimiiklor bozon enina bdyiiya bilor, lakin daha uzununa bdyiimoys davam
etmir.
Agar sozlor: siimiik doyisiklikiori, stimiik mineral sixligi, siniq, osteoporoz xastaliyi, sumuk
toxumasi

Aytan Amir Mammadova
Vafa Aghakhan Hasanova
Nigar Nasib Gasimova

Jaw bone complications during osteoporosis

Abstract

Minerals in bones, including calcium and phosphorus, make them hard and dense. To
maintain bone density (or bone mass), the body must be supplied with sufficient calcium and
other minerals and must produce adequate amounts of several hormones such as parathyroid
hormone, growth hormone, calcitonin, estrogen, and testosterone. A sufficient supply of
vitamin D is necessary for the absorption of calcium from food and its incorporation into the
bones.

Vitamin D is absorbed from the diet and is also produced in the skin using sunlight. This
process is known as remodeling. In this process, small areas of bone tissue are continuously
removed and new bone tissue is deposited. Remodeling affects the shape and density of bones.
In youth, bones increase in width and length as the body grows. Later in life, bones may
sometimes grow wider, but do not continue to grow longer.

Keywords: bone changes, bone mineral density, fracture, osteoporosis, bone tissue
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Giris

Osteoporoz siimiik mikroarxitekturasinin doyismosi, olavo olaraq siimiik kiitlosinin vo ya
stimiik minerallagsmig sixliginin (BMD) azalmas: ilo miioyyan edilon fiziki vo psixoloji cohatdon
ohomiyyatli naticalori olan miitoraqqi sistemli skelet xastoliyi kimi toyin edilo bilor. SUmuk
kovrakliyi vo siniq ehtimali artir ¢linki, kdvrok siimiik minimal travma ilo qirila biloar, oks halda
normal olaraq mikro siniq bas vermir (Abdel Moneim, Mostafa, Abbass, 2020: 849-62). Basqa
s0zlo, osteoporozlu xastalor belo goriiniir. Xostolik klinik tozahiir edons vo yaxud siniq kimi
togdim edilon travma noticosindo aydin miisahido olunana qodor siimiik itkisinin agrisiz
iralilomasi sababindon asemptomatik olur (Gupta, Nagpal, Abrol, Ruthwal, Mahajan, 2017:1).

Osteoporoz diaqnozu qoyulmus xostolik zamani siimiiklorin ~ kovrokliyinin baglanmasi
demokdir. Cono slimiiyiiniin getdikco do kdvroklogmoasi vo diglorin siradan ¢ixmasi vo yaxud
itirilmosi bag verir. ©gor bu xostolikdon oziyyot ¢okon hor hansi bir xosto bununla borabor
sokorli diabet xastasidirss, bu zaman homin xastalordo qanda sokorin miqdarinin yoxlanmasi vao
nazaratdo saxlanmasi miitlogdir. ©gar qanda sokorin miqdarinin artmast miisahido olunmussa,
bu zaman dis oti xostoliklorinin omalo golmasi vo artmasi bas verir ki, bu da riskin hansi
doracads oldugunu gostorir. Bu baximdan da, osteoporoz diagnozlu xostolordo ganda sokorin
miqdarmi nozaratds vo normada saxlamaq miitlogdir.

Osteoporoz limumiyyatlo hoyatin dordiincli vo besinci onilliklorinds klinik olaraq miisahido
edilir, hormonal doyisikliklorin miimkiinliiyli sababindon kisilora nisbaton qadinlarda, xiisuson
do postmenopozal qadinlarda siimiik keyfiyyotino tosir gostora bilor (Al Bayati, Saliem, Al
Nakib, 2018:1-6). Bununla belos, osteoporoz yasl kisilora ds tasir eds bilar (Dumbuya, Gomes,
Marchini, Zeng, Comnick, Melo, 2020:84-9).

Osteoporozun ohomiyyatli tosiri vo naticosi olaraq, ictimai saglamliq problemi ilo bagli genis
maraqli xostalik hesab edilo bilor (Bonte, Motoc, David, Lighezan, Anghel, Bonte, Zosin,
2010:209-214).

Osason osteoporozdan tosirlonon skelet, davamli doyisikliklora moruz galan metabolik aktiv
toxumadir vo slimiik omolo golmasi vo siimiik rezorbsiyasi adlanan uygunlasma prosesloridir,
stimiik orimoasi siimiik amoalo golmoasindon daha tez-tez bas vers bilor (Greenspan, Slade, Bair,
Dubner, Fillingim, Ohrbach, 2013:63-74). Stimiiklor uzun illor ke¢dikdon sonra giiciinii itirir.
Buna goro do osteoporoz asagi siimiik sixligi ilo sociyyolonon on ¢ox rast golinon metabolik
stimiik xastoliyi hesab edilo bilor.

Osteoporozun inkisafina sobob ola bilocok miixtolif risk faktorlar1 var, mosolon, qida
maddslorinin, xiisusilo Kalsium (Ca) vo Fosforun qgeyri-kafi udulmasi, siimiikk sixligma tosir
edon D vitamini ¢atismazligina sobab ola bilocok bagirsaq pozgunluqglar1 naticosindo yaranir
(Alyasiry, Aljammali, Almosaw, Alrubbaie, 2015:1383).

Umumiyystlo, osteoporoz ¢eynomo, tixanma vo damgma iigiin  kritik  olan
temporomandibular oynaq (TMJ) daxil olmaqla, hor hansi bir skelet sahosino tasir eds bilor
(Zakrzewska, 2004:325-31).

Osteoporoz, siimiik rezorbsiyasindan on ¢ox tosirlonon oynagin siimiik komponentlori olan
oynaq fossasinda, temporal siimiiyiin artikulyar ¢ixintisinda vo asagi stimilyiiniin kondilindo bas
vera bilor (Scrivani, Keith, Kaban, 2008:2693-705). Bundan slavs, siimiiklorin funksional
harmoniyasi, ¢ceynama sistemi osteoporozun sobab oldugu skeleto timumi siimiik itkisinin tasiri
ilo narahat ola bilor ki, bu da gicgah ¢ona oynag1 pozgunluglar kimi problemlorinin bas vermo
sansmin artmasi ilo naticolona bilor (Scrivani, Keith, Kaban, 2008:2693-705). Buna gora do
xastalor agri, hossasliq, klikloma, zaiflik, ¢ononin bir torofs siirlismosi, asagi ¢ononin ¢ixmasi vo
bazon agizin acgilmasinin mohdudlagdirilmasina sobob olan vo agiz saglamligmma monfi tosir
gostoran oynaqlarin sortliyindon aziyyat ¢okir (Weaver, Alexander, Boushey, Dawson-Hughes,
Lappe, LeBoff, 2016:367-76).

Gicgah ¢ono oynagi bag1 ¢ceynomo, tixanma va danisma da daxil olmaqla ¢ononin funksional
foaliyyati liglin vacibdir (Klemetti, 1996:512-4). Gicgah ¢ona oynagi problemlorino asason vo
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onunla olagoli azolo vo strukturlara tosir edon problemlor vo miirokkob sortlor qrupu kimi
miioyyan edilo bilon gicgah ¢ono oynagi pozulmalarina daxildir (Dijkgraaf, Bont, Boering, Liem,
1995:1182-92).

STAGES OF OSTEOPOROSIS

@ V.94'%) @

Mineralized s
bone tissue

Spaces filled with
B bone marrow and
other soft tissues

Osteoporosis Severe Osteoporosis

Gicgah ¢ono oynagi pozulmalar1 {ic ndvo tosnif edilo bilor, o ciimlodon miofasiyal agri
pozgunluqglar1 (miyogen), artikulyar pozgunluglar (6n diskin yerdsyismasi/daxili pozgunluq) vo
degenerativ pozgunluqlar (proqressiv degenerasiya) (Morel, Ruscitto, Pylawka, Reeve, Embree,
2019).

Osteoporozlu olli sokkiz (58) xosto bu arasdirmani aparan todqiqatgilar torofindon onlara
qisa sifahi izahat verildikdon sonra bu igdo istirak etdi. Bu todqigatin niimuno Ol¢iisiiniin (58
xosto) giiclinlin hesablanmasi1 G-Power istifado edorok vo gicgah ¢ono oynagi siimiik sixligimin
doyigsmosino yonolmis iki ovvolki todqgigatin molumatlarina osaslanaraq hoyata kegirilmisdir.
Todqgiqatin daha asag1 tosir 6lciisii (0,68) bu tadqigatin niimuns Sl¢iistinii 80% giiclo hesablamaq
ti¢iin istifado edilmisdir.

Osteoporozlu comi 172 xasto iso gotiiriildii vo klinik is¢ilori torofindon todqiqatda istirak
etmokdo maraqli olub-olmadiglarin1 miioyyon etmok {i¢iin onlara sifahi miiraciot edildi. Onlardan
91-i (53%) toadqgiqatda istirakdan imtina etdi. Qalan 81 xasto (47%) istirak etmokdo maraqli olub
vo klinik todqiqat¢ilarla aragdirmani miizakiros edilmisdir. Todqiqatda istirak etmokds maraql
olan hor bir xosta iigiin raziliq formas: imzalandigdan sonra goriis toyin olundu. Istirak edon
xostolordon (n=81), 61 (75%) xostoys klinik todqiqatcilar torofindon gicgah ¢ona oynagi
pozgunluqglar1 diagnozu qoyuldu vo qalan 20 (25%) xostonin gicgah ¢ono oynagi pozgunlugu
olmadig1 tiglin uygun olmayan hesab edildi vo sonra todqiqatdan xaric edildi. Onlardan heg
birinin istirak etmomasi noticosindo raziliq formasini imzaladigdan sonra todqiqatdan imtina
etmoyi xahis edon xostalor gicgah ¢ona oynagi pozgunlugu diagnozu qoyulmus son ii¢ (4%)
xostonin molumatlar1 todqiqatin naticolorino daxil edilmomisdir. Buna goro do, gicgah ¢ono
oynagi pozgunluglar1 diagnozu qoyulmus 58 (72%) osteoporotik xastonin molumatlar1 yalniz
naticolora daxil edilmisdir, ¢linki bu todqigatin niimuna 6lgiisii 58 xastadir. Bu todqgiqatda istirak
edon 58 osteoporoz xastosindon qadin xastolorin say1 46, kisi xastalorin say1 iso 12 idi (Morel,
Ruscitto, Pylawka, Reeve, Embree, 2019). Buna goro do, Sokil 1-do gostorildiyi kimi todqiqatda
istirak edon xastalorin oksariyyati qadinlardir (79%).
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BF EBM

Female F-qadin, Male K-kisi
Sakil 1. Xastalorin cinsi bolgiisii

Bu arasdirmada qadin xastolor kisi xastolordon daha ¢ox idi. Qadinlarin oksoriyysti avvalki
tadgigatlarin molumatlarina uygundur (Al-Baghdadi, Durham, Araujo-Soares, Robalino,
Errington, Steele, 2014:37-51). Osteoporozla bagl cins forglorinin sobobi xiisusilo
postmenopozal dovrde gadin reproduktiv hormonlarinda (estrogen) doyisikliklorin bioloji tasiri
ola bilor. Qadinlarda hormonal dayisikliklor stimiik sixligma monfi tosir gostors vo siimiik
rezorbsiya siirotini giiclii sokildo miioyyon eds bilor. Digor torofdon, osteoporoz yash kisilords
do bas vera bilor (Greenspan, Slade, Bair, Dubner, Fillingim, Ohrbach, 2013:63-74). Orta yash
qadmn xostolordo kisi xostolors nisboton hormonal doyisikliklorin (xiisusilo estrogen) vo
emosional stressin artmasi ehtimalina goro qadin xostolordo xroniki gicgah sona oynagi
pozgunluglar1 slamatlori kisi xastolors nisboton daha ¢ox olmusdur.

Natica

Bu komplikasiyanin riskini azaltmaq {li¢iin no etmok olar? Agiz boslugunun gigiyenasina
digget yetirilmali, vaxtagir1 dis hokimino vo gigiyena hokiminoa bag ¢okilmolidir.

Osteoporoz tokco dorman istifado edilorok miialico olunan bir xostolik deyil, hoyat
formasinda ciddi doyisiklik etmok lazimdir. Osteoporoz iigiin dormanlara baglamazdan avval dis
hokimino bas ¢okmok tévsiya olunur. Osteoporozun inkisafina sobab ola bilocok miixtalif risk
faktorlarini azaltmaq lazimdir.
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RUTUBOTLI SUBTROPIK ZONANIN (LONKORAN) SARI-QLEYLI
PSEVDOPODZOL TORPAGINDA MAKROGUBROLORIN FONUNDA LIMON
BITKiSiININ MOHSULDARLIGINA MiKROELEMENTLORIN TOSIRi

Xiilaso

Lonkoran rayonu Istisu qosobasi “Sitrus vadisi” fermer tosorriifatinda aparilmis ¢l
tacriibolorinde miioyyan edilmisdir ki, tocriiba sahasinin torpaqlart asas qida maddslori olan
azot, fosfor, kaliumun vo mikroelementlorin (Cu, Zn) monimsanilon formalar1 ilo zaif tomin
olunmusdur.

Mis va sink mikroelementlori limon bitkisi altina makrogiibrolor fonunda 2 dozada totbiq
edilmisdir. N2ooP150K200 fonunda mohsuldarliq hektara 38.6 sentner oldugu halda misin 2.0 kq
dozada verildiyi variantda mohsul artimi yiliksalmis, 5.2 s/ha vo ya 13.5 %, sinkin 2.0 kq
verildiyi variantda iso bu uygun olaraq 8.4 s/ha vo ya 21.7 % olmusdur.

Acgar sozlar: makrogiibra, mikroelement, sari-gleyli psevdopodzol torpag, limon bitkisi,
mahsuldarliq

Tamara Salman Abbasova

Impact of mikroelements on the productivity of lemon plant against the
background of makrofertilizers in the yellow-gleyey pseudopodzol soil of the humid
subtropic zone (Lankaran)

Abstract

It was determined in the field experiments carried out in the "Citrus Valley" farm of
Lankaran region, Istisu settlement, that the soils of the experimental area were poorly supplied
with the absorbed forms of nitrogen, phosphorus, potassium and trace elements (Cu, Zn), which
are the main nutrients. Copper and zinc microelements were applied under the lemon plant in 2
doses against the background of macrofertilizers. In the background of N2goP150K200, the
productivity was 38.6 centners per hectare, but in the version where copper was given in a dose
of 2.0 kg, the yield increased by 5.2 s/ha or 13.5%, and in the version where zinc was given in
2.0 kg, it was 8.4 s/ha or 21.7 %, respectively.
Keywords: makrofertilizer, microelement, yellow-gleyey pseudopodzol soil, lemon, productivity

Giris
Sitrus bitkilorinin becorilmasi {i¢lin dlkomizin conub bdlgesi olan Lonkoranda slverigli

torpag-iglim soraiti movcuddur. Sitrusgulugun yiiksok iqtisadi somorsliliyo malik olmasi bu
sahonin inkisaf etdirilmosini vo daha da genislondirilmosini zoruri edir. Azorbaycan
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Respublikasinda sitrus meyvagiliyinin inkisafina dair 2018-2025-ci illor tiglin hazirlanmig
dovlet programinda da bu sahonin inkisafina dovloet destoyinin giiclondirilmasi, sitrusgulugun
potensial imkanlarindan istifade etmoklo sitrus meyvaciliyinin istehsalinin yiiksaldilmasi
haqqimnda geyd edilmisdir.

Azarbaycanda sitrus bitkilorinin inkisafinin, mohsuldarliginin ve keyfiyyastinin yiiksoldilmasi
mogsadilo miitoraqqi aqrotexniki tadbirlorlo yanasi riitubstli subtropik zonanin (Lonkoran) sar1
qleyli psevdopodzol torpaqlarinda mineral giibrolordon (makro vo mikrogiibralor) istifado
edilmosi on aktual mosololordondir. Mineral giibrolordon istifado etmoklo bitkilor torofindon
torpaqdan aparilmis qida maddolorinin miqdar1 yenidon torpaga qaytarilmis olur, homginin
torpaqda gillosmonin garsis1 alinir, torpaq humusla, asas qida elementlori ilo tomin olunur, onun
donavorliyi yaxsilasir, noticods torpagi miinbitliyi barpa olunmus olur.

Sitrus meyvalori diinyada on ¢ox yetisdirilon meyvalor qrupuna daxildir. Bir ¢ox vitaminlorlo
zangin olan sitrus meyvalorindon qida mohsullar1 kimi, gabigindan, yarpaq ve ¢igayindon alinan
ucucu efir yaglarindan iso otriyyat istehsalinda istifads edilir.

Qeyd olunanlar1 nazors alaraq conub bdlgesinds (Lonkoran) sitrus baglarmin sahosinin
geniglondirilmosi, sitrus meyvalorindon yiiksok vo keyfiyyotli mohsul almaq mogsadilo
mikroelementlorin makrogiibralor fonunda limon bitkisinin msohsuldarligina tosirino aid elmi-
todqigat islorinin aparilmasi vacib mosalolordondir.

Bununla slagadar aparilmasi 2020-2024-cii illords nozords tutulan todqiqatlarda mis vo sink
mikroelementlorinin  miixtolif dozalarmin makrogiibrolor fonunda Istisu qgosobesi “Sitrus
Vadisi” fermer tosorriifatinin sar1 gqleyli psevdopodzol torpaqlarinda limon bitkisinin inkisafina,
mohsuldarligma vo bitkinin meyvasinin keyfiyyst gostariciloring tosirinin dyronilmasi garsitya
maqgsad qoyulmusdur.

Sitrus bitkilorindon olan limon (citrus, lomon B) homisoyasil, coxillik agac bitkisidir,
hindirliyd 1.0-2.0 m-dir. Onun purpur rongds olan ¢igaklori birevli olub, g¢ox atirlidir,
yarpaglar1 lansetsokillidir, aralarinda tikanlar mévcuddur. Meyvalori qizili-sar1 rongds olub,
osason oktyabrin axirt vo noyabrda yetisir. 8-12 dilimdon ibarot olan limon meyvosinin
torkibindo iizvi tursu, soker, “C” vitamini vo pektin maddalori mévcuddur. Iqlim soraitindon
asili olaraq uzun miiddot mohsul vermo gabiliyyatino malikdir. Limon digor sitrus bitkilorindon
forqli olaraq nisbaton soyugadavamlidir. Onun vatoni Hindistandir. Cindo bu bitkini “limung”
adlandirirlar, torciimodo “analar tigiin xeyirli” demokdir. Limonun qoxusu insami sadlandirir,
gabig1 vo toxumlar: iiroyo faydalidir, sirosi iso susuzlugu yatirir. Limon gabigindan alinan
yagdan on ¢ox otriyyat sonayesindo istifado edilir. Tobabotdo iso limon yagi dormanlarin
torkibindo xos otirli maddo kimi istifads edilir. Limon ¢ox qiivvatli bakterosid tosiro malikdir.
O, angina va avitaminoz xastaliklorino qars1 on effektiv vasitodir. Limon sirasi virus xastaliklori
(korona, xorgong viruslari) ilo miibarizodo istifado edilir. Orqanizmin immunitetini artiran
limon, qaraciyarde amalo golon ciirlims prosesina qarsi istifado edilon on giiclii tadbirlordondir
(Vorontsov, Shteyman, 982:119, 126).

Riitubstli subtropiklorin torpaglari, denizsahili ovalig1 vo Lonkoran vilaystinin algaq dagliq
qursagini, doniz soviyyssindon 600-700 m-don 25 m-o qodor olan yiiksokliklori tutur vo
Respublikanin on konar conub hissolorins godor yayilir.

Yiiksok atmosfer riitubatlonmasi, movsiimii diigon yagintilar (maksimum payiz vo minimum
yay aylarinda) yiiksok istilik vo yliksok soviyysali aktiv temperatur, uzun, isti qis biitiin bu
gostaricilor Lonkoran rayonunun riitubatli subtropik iqlimini, Araliq denizins xas olan iqlim
xiisusiyyoatlorino bonzodir. Orta illik temperatur 14-14.3° C-dir. ©n soyuq aym (yanvar)
temperaturu 3.7-4.3° C arasinda toroddiid edir. ©n isti ayin (iyul) orta temperaturu 24.5-25.6° C-
dir. Torpaglar il boyu donmur. 10° C-don yuxari foal temperaturlarm illik comi 3800-4400° C-
dir. Orta illik yagmt1 1400-1700 mm-dir.

Tabii bitki ortiiyii Hirkan tipli suptropik mesa bitkilori ilo saciyyelonir. Bunlar osas etibari ilo
domiragac, sabalidyarpaq palid, azat agacindan ibarotdir. Riitubotli vo yarimriitubotli zonanin
orazisi kond tosarriifati noqteyi nozerindon ¢ox yaxsi monimsonilmisdir. Orazide asason
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suvarma okingiliyi inkisaf etmisdir. Torovoz-bostan bitkilori vo sitruslar (limon, mandarin,
feyxoa, portagal, kivi) genis inkisaf tapmisdir (Babayev, 2006:40, 154).

Lonkoran orazisinde torpaq todqiqatlarmin genis miqyasda aparilmasina baxmayaraq
mikroelementlorin bu zonanin torpaqlarinda yayilmasi, miqdari, kond tesorriifat1 bitkilorinin
mohsuldarlig1r vo keyfiyyotino tosiri bir qodor zoif dyronilmisdir. Xiisuson do mis elementi
demok olar ki, he¢ 6yronilmomisdir. Mis mikroelementi biofil element oldugu iiclin onun sitrus
bitkilori altinda totbiqinin Oyronilmasi mogsodo uygundur. A.B.Axundovanin Lonkoran
subtropik vilaystinin torpaq, bitki vo sularinda bir sira mikroelementlorin yayilmasmin
biokimyavi asaslar1 (1980-1988 va 2000-2002-ci illor), E.H.Nasirovun Lonkarangay hovzasinda
mikroelementlorin torpaqda yayilmasi vo ekoloji qiymatlondirilmasi kimi todqiqatlarint (2010-
2012-ci illor) xiisusilo qeyd etmok lazimdir (Axundova, 1996; Axundova, 2002:159; Axundova
2012:35; Axundova, 2012: 12; Nasirov, 2012).

Mis mikroelementinin torpaqlarda yayilmasi vo miqrasiyas: torpaqlarin xassosindon asili
olaraq forqlonir. Belo ki, onun miitohorrikliyi turs torpaqlarda karbonath torpaqlara nisbaton
daha ytiksokdir. Misin torpaqda olan miqdar1 asason humusun miqdarindan asilidir. Torpagin
tursulugu ilo misin miitohorrikliyi arasmda olago S.N.Giilohmadov, A.l.Bayeva, B.Q.Sokuri,
O.B.Axundova vo digorlorinin todqiqatlarinda 6z oksini tapmigdir. Mis mikroelementi bir ¢oX
fermentlorin torkibino daxil olmaqla bitkilorin hoyatinda miihiim rol oynayir. Orqanizmdo bu
elementin ¢atismamasi zamani tonaffiis, fotosintez, karbohidrat miibadilosi kimi bir ¢ox fizioloji
proseslorin gedisi pozulur. O, bitkinin su balansini tomin etdiyindon onun ¢atismazlig1 bitki
hiiceyrasindo turqor voziyyastinin zoiflomosine sabab olur vo noticods torpaqda suyun
miqdarmin kifayot qodor olmasina baxmayaraq yarpaqlarin solmasina sobab olur. Malumdur ki,
mikroelementlor torpagin miinbitliyinin yiiksalmasina sabab olmaqla yanasi, torpaqda
makroelementlorin bitkilor torofindon monimsonilmosine do miisbot tosir gostorir. Mis
mikrogiibrosinin totbiqi noticosindo onun vo makrogiibralorin bitki torofindon monimsonilmosi
2-4 dofo artmis olur. Mis mikroelementi bitkinin soyuga, quraqliga vo istiyo davamliligini
artirir. Onun ¢atigmamasi naticosindo bitkinin boyu inkisafdan qalir, xloroz xostoliyi oamolo
golir, ¢igoklomo longiyir, yarpaqlarin uclar1 agarir vo noticodo mohsuldarliq azalir.

Sink mikroelementi iso biitiin bitki orqanizmlorinin torkibino daxil olub, bazon faizin on min,
min, bazon do yiizds bir hissassinin toskil edir. Sinkin bitkido olan migdar1 hom bitkinin bioloji
xuisusiyyatlorindon, hom do torpaqda olan miitohorrik formasinin miqdarindan asili olaraq
doyisir. Yagintilarin miqdarmin ¢ox oldugu illordo sinkin miqdar1 yiiksok olur, noinki
yagintilarin miqdarmin az, temperaturun iso yliksok oldugu illorde. Miioyyon edilmisdir ki, bu
clement, bitki vo Umumiyyatlo biitiin canli orqanizmlordo gedon oksidlosmoa-reduksiya
proseslorinin idaro olunmasinda ¢ox miithiim rol oynaywr. O, bir ¢ox fermentlorin torkib
hissosidir. Sink mikroelementi do bitkilords xlorofilin sintezinds istirak edorok fotosintez vo
karbon miibadilssinin gedisino miihiim tosir edir. Bitkilorin bu elementlo normal gidalanmas1
fotosintez prosesinin yiiksolmasinag, elementin ¢atigsmamasi iso xlorofilin migdarmin azalmasima
sobab olur. Miioyyan edilmisdir ki, sink riiseymin mayalanmasi vo inkisafinda miihiim rol
oynayir. Odur ki, sinkls qidalanmanin, bitkinin ¢igaklonma dévriinds aparilmast daha magsado
uygundur. Bir ¢ox miiolliflor torsfindon aparilmis todgiqatlarda miioyyon edilmisdir ki, bitki
altinda makrogiibrolor fonunda mikroelementlorin totbiq edilmosi, torpaqda gedon biokimyovi
prosesloro tosir edorok bitki orqanizmindo oksidlogmo-reduksiya reaksiyalarinin gedisini
stirotlondirir, bitkilor torofindon makroelementlorin monimsonilmasi daha da artir. Miioyyon
olunmusdur ki, sink do mis mikroelementi kimi bitkinin istiys vo saxtaya davamliligmin
yiiksoldilmasing sobab olur.

Bu mikroelement torpaqda ¢atismadiqda geyri izvii fosfatlarin bitkinin lizvii birlogmalorine
cevrilmasi prosesi longiyir. Mikroelementin bitki altina totbiqi noticosinds bitki torofindon
fosforun monimsonilmosi qaydaya diisiir. Beloliklo aparilan tadqiqatlardan aydin olur ki,
mikroelementlorin tosirindon bitkilorin mohsuldarlig: yiiksalir, onlarin saxtaya, quraqliga, istiyo,
torpagin duzluluguna, ziyanvericiloro vo bir c¢ox xostolikloro qarst davamliligi artir
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(Gyulakhmadov, 1986:6).
Tadqgiqatin obyekti vo metodikasi

(ol tadgiqatlar1 Lonkaranin Istisu gosabasinda yerloson “Sitrus Vadisi” fermer tosorriifatinin
sart qleyli  psevdopodzol torpaglarinda qoyulmusdur. Todqgiqat obyekti olaraq sitrus
bitkilorindon olan limon (citrus limon B) gotiiriilmiisdiir. Limon homisoyasil, ¢oxillik agac
bitkisidir, hiindiirliyii 1,5 m - 2,0 m-dir. Yarpaqglar1 lansetsokilli olub aralarinda tikanlar
movcuddur. Onun purpur rongds olan ¢igoklori birevli olub, ¢ox otirlidir. Meyvalori qizil1 sar1
rongdadir, asason oktyabrin axiri, noyabrda yetisir. Limon digar sitrus bitkilorindon forqli olaraq
nisboton soyugadavamhidir. Iqlim soraitindon asili olaraq uzun miiddot mohsulvermo
qabiliyyetine malikdir. Tocriibs sahasindo bitkinin qida sahasi 3x5=15m?-dir.

Glibralori elmi osaslar iizrs totbiq etmok moagsadils, ¢6l tacriibalori qoymazdan avval tocriiba
sahosinin torpaqlarmi aqrokimyavi cohatdon mogsadilo 0-20; 20-40; 40-60; 60-80; 80-100 sm
darinlikde qatlardan torpaq niimunalori gotiiriilmiis vo bu niimunalorde humusun, pH-su va duz
suspenziyasinda, asas qida elementlori (azot, fosfor, kalium) vo mikroelementlorin (Cu vo Zn)
imumi vo monimsaonilon formalar1 toyin edilmisdir. Tohlillor Azaorbaycan Milli Elmlor
Akademiyas1 Torpagsiinasliq vo Aqrokimya Institutunda, Geologiya vo Geofizika Institutunun
“Analitik Markoz”indo aparilmisdir.

ol tocriibalori limon bitkisi ilo 2020-2022-ci illords, 5 variantda, 3 tokrarda, asagidaki sxem
iizro qoyulmusdur.

N200P150K200 (fon)
Fon + Cu 1.0 kg/ha
Fon + Cu 2.0 kg/ha
Fon + Zn 1.0 kg/ha
Fon + Zn 2.0 kg/ha

Tacriiba sahasine vermok tigiin azot N (21% t.e.m.h.) ammonium sulfat, fosfor P.Os (17 %
N, 30 % P20s vo 26 % K20 t.e.m.h.) nitrofoska, kalium K>O (46%-kalium, 13.8 % azot
t.e.m.h.) kalium nitrat giibrolorindon istifado edilmisdir. Mikroelementlor: mis-Cu (25.9 %,
t.e.m.h.) CuSOs, sink-Zn (22.8 % t.e.m.h.) iso ZnSOs duzlar1 soklindo totbiq edilmisdir.
Nitrofoska bitki altina damci iisulu ilo fevralda, ammonium sulfat mikroelementlorlo (Cu, Zn)
birlikdo may-iyun aylarinda, kalium nitrat iso meyvonin bdylimo morhslosinda, avqust aymda
verilmisdir (Movsiimov, 1996:12, 81).

Fermer tosorriifatinda mineral giibrolor suvarma zamani damci tsulu ilo bitkinin kok
sisteminin yerlosdiyi torpaq zonasina tocrid olunmus sokildo verilir. Odur ki, sizilma, sathdon
suyun vo mineral giibrolorin konara axidilmasi itkilorine yol verilmir, corgo aralari suvarilmir,
naticodo suvarma suyuna vo mineral glibrolors gonast edilmis olur (Talibov, 2014:62).

Tahlil vo miizakiralor

Tacriibs sahasinin sar1 gleyli psevdopodzol torpaqglarinin miihiti tursdur. Duz moahlulunda pH
4.7-5.0 arasinda doyisir. Sar1 qleyli psevdopodzol torpaqlarda humusun miqdar1 okin qatinda
1.0-2.5 %-o godor catir. Saciyyavi cohotlordon biri odur ki, humusun miqdar1 asag1 qatlara
dogru getdikco tadricon azalir. Osas qida maddslorindon olan azotun monimsanilon formasimnin
miqdar1 24.1-40 mq/kq, fosforunki 88.0-129.0 mq/kq, kaliumun miqdari iso 129.0-159.9 ma/kq
arasinda toroddiid edir. Mikroelementlordon: miitohorrik formada olan misin miqdar: torpaq
profili iizro 1.2-2.2 mq/kq arasinda doyisir. Ust gatlarda misin migdar1 (0-20; 20-40 sm) 2.2-2.0
mgq/kq, asag1 qatlarda ise (40-60; 60-80; 80-100 sm) bu azalmis, uygun olaraq 1.70; 1.40; vo 1.2
mgq/kq olmusdur. Sinkin miqdari iso st gatlarda (0-20; 20-40 sm) 2.0-1.8 mq/kq, alt gatlarda
iso (40-60; 60-80; 80-100 sm) azalmis - 1.5; 1.35; 1.15 mq/kq olmusdur. Aparilmis torpaq
tohlillorindon aydin olmusdur ki, tocriibo sahssinin torpaqlar1 azot, fosfor, kalium vo
mikroelementlorin asan monimsonilon miqdari ilo az tomin olunmus torpaqlardir (Giilohmadov,
Axundov, 1980:10).

Bir ¢ox kond tosorriifat1 bitkilori {izorinde aparilmis toadqiqatlar naticosinds miioyyon

25



TOBIOT VO ELM Beynolxalq elmi jurnal. impakt Faktor: 1.642. 2022 / Cild: 4 Say:: 10/ 22-28 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. I mpact Factor: 1.642. 2022 / Volume: 4 Issue: 10/22-28 e-ISSN: 2709-4189

olunmusdur ki, torpaqda azot, fosfor, kalium vo mikroelementlorin (Cu, Zn) monimsanilon
formalarmin miqdar1 azdirsa, bu torpaqlara mineral giibralori totbiq etmadon yliksok mohsul
oldo etmok miimkiin deyildir. Miloyyan edilmisdir ki, torpaga yiiksok deracede aqrotexniki
qulluq olarsa, homginin normal suvarma aparilsa belo, giibro totbiq etmoadon yiiksok mohsul aldo
etmok qeyri miimkiindiir.

Cadval 1.
Lankaran rayonu “Sitrus vadisi” fermer tasarriifatinin sari-gleyli psevdopodzol
torpaqlarimin aqrokimyavi saciyyasi (2020-ci il)

pH Azot Fosfor Kalium Mikroelementlor
Cu Zn
o $) o
o X = v

sl |8 e Tl Ele E g g

> |5 5] ¢ Ele| 2| & E 2 2

N X |4 8|3 | Bl 5|2 E| gl Blel E

= El A ®| E [= IS = I= c S| X| 5 —

s = el S 3 = 3 =) 3 E| =| E =

a L ~n| E| E| E| E| E S o & o <

S50 D| 2| D =D ‘= & &

= = = S =
2, |5 15|01 0.3 | 129. 29. 28.

1| 0-20 17101 4 40.0 0 0 2.0 | 159.9 5 2.2 0 2.0
2. |5 |5 |01 0.2 |120. | 21 27. 26.

2 | 20-40 0ls!lol 2 36.3 8 6 5 151.2 5 2.0 5 1.8
1. |5 | 4100 0.2 |109. | 21 26. 25.

3 | 40-60 0ls !9l 9 29.9 7 9 8 140.5 1 1.7 0 1.5
1. |5 |4.]100 0.2 2.2 23. 23.

4 | 60-80 3058 6 26.2 4 98.5 5 135.0 5 1.4 5 1.35
80- | 1.5 |4 100 0.2 2.3 20. 20.

5 10 lolsgl 7! 4 24.1 0 88.0 0 129.4 3 1.2 3 1.15

Todqigat isinin  2020-2022-ci il morholosindo limon bitkisinin  mohsuldarhigina
makrogiibrolor fonunda mikrogiibrololrin tosirini Oyronilmosi mogsadilo ¢6l tocriibalori
qoyulmusdur. Bitkinin mohsulu hor bir variantda tokrarlar iizro yigilmis, ayri- ayriligda
cokilorok hesablanmisdir. 2 sayli cadvaldon goriindiiyii kimi NPK-nin totbiq edildiyi variantda
limon bitkisinin mohsuldarligi 38.6 s/ha olmusdur. Col tocriibslorinds makrogiibro fonunda
(N200P150K200) sink vo mis mikroelementlori limon bitkisi altina 2 dozada totbiq edilmisdir. Mis
mikroelementinin hektara 1.0 kq totbiq edildiyi variantda mohsuldarliq 42.5 sentner oldugu
halda, 2.0 kq verildiyi variantda iso bu 43.8 sentner olmusdur. Makrogiibrolor fonunda misin
hektara 1.0 kq verildiyi variantda mohsul artim1 burada 3.9 sentner vo ya 10.1 %, misin hektara
2.0 kq verildiyi variantda iso artim 5.2 sentner vo ya 13.5 % olmusdur. Sink mikroelementinin
verildiyi variantlarda bu uygun olaraq 45.6 sentner vo 47.0 sentnerdir. NPK verildiyi variantla
miiqayisodo mohsul artimi sinkin hektara 1.0 kq verildiyi variantda 7.0 sentner vo ya 18.1 %,
2.0 kq verildiyi variantda iso 8.4 sentner vo ya 21.7 % togkil edir. 2 sayli codvaldon goriindiiyii
kimi on yliksok mohsuldarlig NPK fonunda, misin vo sinkin hor birinin hektara 2.0 kq dozada
verildiyi variantlarda alinmigdir (12).
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Cadval 2.
Mikroelementlarin (Cu, Zn) miixtalif dozalarinin mikrogiibralor fonunda
limon bitkisinin mahsuldarhgina tasiri. (2020-2022-ci illar)

Mbohsuldarhgq illor iizra Artim
Variantlar (ka/ha, [2020-ci Orta
Ne te.m.h) V| eVEUCH T 5001 6i | 2022-ci | mdhsuldarhq .
il, s/ha il s/ha | il sha s/ha s/ha | %-lo
1. | NaooP1s0Kz00 (fon) 32.6 46.5 36.8 38.6 - -
2. | Fon+ Cul.0kg/ha 35.9 51.7 39.9 42.5 39 | 10.1
3. | Fon+ Cu2.0kg/ha 37.2 53.0 41.2 43.8 52 | 135
4. | Fon+ Znl1.0kg/ha 39.5 54.0 43.2 45.6 7.0 | 18.1
5. | Fon+ Zn2.0kg/ha 41.0 55.1 45.0 47.0 8.4 | 21.7

Burada mohsul artimi uygun olaraq misds 5.2 s/ha va ya 13.5 %; sinkds iso bu 8.4 s/ha vo

ya 21

1.

.7 % olmusdur.

Natica
Beloliklo Lonkaranin Istisu qosobosindo yerloson “Sitrus vadisi” fermer tosorriifatinin

sari-qleyli psevdopodzol torpaqlarinda aparilan tohlillordon aydin olmusdur ki, tocriiba
sahasinin torpaqlar1 azot, fosfor, kalium vo mikroelementlorin asan monimsanilon miqdari ilo
az tomin olunmus torpagqlardir.

2.

Col tacriibalorindo mis va sink mikroelementlori limon bitkisi altina NPK fonunda iki

dozada totbiq olunmusdur. Alinmis rogomlorin tohlili gostorir ki, on yiiksok mohsul artimi
N200P150K200 fonunda limon bitkisi altina sinkin hektara 2.0 kq dozada verildiyi variantda
alimmisdir. Yoni bu uygun olaraq 8.4 sentner vo ya 21.7 % toskil edir.
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QRENANIN INKUBATOR SORAITINDO YENI TEXNOLOGIYA VASITOSILO
OYADILMASININ TOHLILi

Xulasa

Todqigat obyekti olaraq “Aqromexanika” Elmi-Todqigat Institutunda hazirlanmis vo
smaqdan kegirilmis kondli-fermer tosarriifatlarinda “Tut ipoakqurdu yumurtasini (qrena) oyadan
qurgu”dur.

Isin mogsadi kondli-fermer tosorriifatlarinda “Tut ipokqurdu yumurtasimi (qrena) oyadan
qurgu”’sunun elmi cohotdan asaslandirilmasi va islonmasidir.

Qoyulmus moagsads nail olmaq tgiin kandli-fermer tosarriifatlarinda ipakqurdu yumurtasini
oyadan qurgunun istifadosi, onlarin qurulusu, texniki gostaricilori vo S. masalalorinin
Oyranilmasi va tohlil olunmasidir.

Yiksok barama mohsulu sldo etmok {igiin inkubasiya baslangicini diizgiin toyin etmok
lazimdir. Bu ona gora vacibdir ki, mixtslif yasdaki ipakqurdu tirtillar1 fargli tut yarpaqlari ila
qidalanmaldirlar. Ipokqurdu tirtillarmi qidalandirmaq iigiin on yaxsi vaxt tutdaki ilk iki
yarpagm goriiniisii ilo Ust-Usto diismesidir. Inkubasiyanin baslama vaxti1 birbasa tutda
yarpaglarin agilmasindan asilidir vo har bir tabii zona tgun farglidir. Bu amilo xisusi fikir
vermok lazimdir.

Acar sozlar: barama, ipak, ipakqurdu, inkubasiya, grena, incubator

Akifa Chingiz Khalilova
Vusala Famil Rustamova

Analysis of grana in incubator awakening through
the new technology

Abstract

The object of research is the "Device for awakening mulberry silkworm eggs (grena)"
developed and tested at the "Agromechanics™ Scientific-Research Institute in peasant farms.

The purpose of the work is the scientific justification and development of the "device that
awakens mulberry silkworm eggs (grena)" in peasant-farmers.

In order to achieve the set goal, the use of the silkworm egg hatching device in peasant
farms, their structure, technical indicators, etc. is the study and analysis of issues.

In order to obtain a high cocoon yield, it is necessary to correctly determine the start of
incubation. This is important because silkworm larvae of different ages should be fed different
mulberry leaves. The best time to feed silkworm caterpillars coincides with the appearance of
the first two leaves on the mulberry. The time of the start of incubation depends directly on the
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opening of the leaves on the mulberry and is different for each natural zone. Special attention
should be paid to this factor.

Keywords: cocoon, silk, silkworm, incubation, grena, incubator

Giris

Azorbaycanda baramagiligin tarixi ¢ox uzaq kegmiso — V asro gedib ¢ixir. XII osrdon isa
Azorbaycan ipoyi Boyiik Ipok Yolu ilo Avropa va Asiya Glkelorine ixrac olunmaga
baslanilmigdu.

Todgiqatgilarin bildirdiklorine gora, X1 asrin 70-ci illorinde Samaxi sohorinds olmus Italiya
soyyahi Kontarini yazirdr ki, bu sohordo yuksok keyfiyyatli ipok parcalar hazirlanir. Homin
dovrlordo Samaxidan Rusiyaya, Iraqa, Suriyaya vo basqa olkoloro ipok aparilird: (Abbasov,
2017:1).

Azorbaycanda geyri-neft sektorunun inkisaf etdirilmoasi ilo bagli hoyata kegirilon todbirlor
gargivasinda godim anonalora sdykonan baramagiligin vo ipakgiliyin borpasi kond tosarriifatinin
prioritet istigamatlorindan biri kimi misyyan edilmisdir (2).

2014-cu ildo neft erasmin bitdiyini elan edon conab ilham Bliyevin geyri-neft sektorunda
diggot ayirdig osas saholordoan biri do ipakgilikdir. Onun 2016-c1 il 6 dekabr tarixli Formani ilo
tasdiglonan “Azarbaycan Respublikasinda kond tosarriifatt mohsullarinin istehsalina vo emalia
dair Strateji Yol Xaritesi”’nds aqrar sektorun davamli va rogabotgabiliyystli inkisafi dovlatin
igtisadi siyasatinin prioritet istigamatlorindon biri kimi muoyyan edilmisdir. Prezidentin bu
Formanimdan sonra 6lkomizdo ipakgiliyin do yenidon inkisafi ti¢iin ciddi addimlar atildi.

Kond Tosarriifat1 Nazirliyi bu mogsadls hibrid ipekqurdu sonaye toxumlarini kiimdarlara
pulsuz paylayir. 2020-ci ildo Nazirlik Azorbaycanin 40 rayonundan olan 6 min kiimdara 20 min
qutu hibrid ipokqurdu paylayib. Onlardan 5 min qutu (146 kq) Qax Damazlq Ipokeilik
Stansiyasinda yetisdirilib. Hesablamalara goro, 300-400 kq yas barama ii¢lin fermerlor 2700-
don 3600 manata (kilosu 9 manatdan) qodor vosait oldo edo bilorlor. Bu vosaitlorin 4 manatini
"Azoripok" MMC, 5 manatini iso dovlot subsidiya soklindo kiimdarlara 6doyir (3).

Ipokgiliyin yem bazasmi toskil etmok iigiin son 3 ildo Cindon gotirilmis 3,5 min. tut tingi
rayonlarda okilib. Dovlot Programinda Azosrbaycanda 2025-ci ilo godor 6lkads yas barama
istehsalini illik 6 min tona ¢atdirmaq planlagdirilir (Sokil 1).
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Sakil 1. Respublikada 2017-2025-ci illards yas barama istehsalh

Ipokqurdu, bes min ildir insanlar torafindon hoyata kegirilon siini se¢im obyekti oldugundan,
bazi xiisusiyyatlorino gors digor bocoklordon forqlonir. Noticodo, ipokqurdu insandan tamamilo

asili voziyysto goldi vo yalniz onun qaygist sayasindo movcud ola bilor (Abbasov,
2009:277,56).
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Sonayeds ipokqurdunun yetisdirilmoasi, ipokqurdu barama istehsalin1 tomin edon miirokkob
kompleks mocmusu kimi basa diisiiliir. Ipokcilikdo asagidaki morhololor ayird edils bilor:
— tut yetigdirma, yani fidan vo yem tut okilmasi;
— grenanin inkubasiyasi - ipak qurdu yumurtalarinin canlandirilmasi;
— qurd baslomok - ipakqurdu tirtillarint baslomak;
— ipokqurdunun yeni perspektivli cinslorinin ¢oxalmast;
— grena istehsali; baramanin ilkin emali (Sergeevich, 2005:266,1009).

Kondli-fermer tosorriifatlarinda keyfiyyotli, bol barama mohsulu oldo etmok fiigiin, tut
ipakqurdu yumurtasmin (qrenanin) olds edilmasi vo onun oyadilmasi omsliyyat1 aparilir. Qeyd
olunmalidir ki, “Tut ipokqurdu yumurtasinin (qrena) inkubasiya qurgusu” “Aqromexanika”
ETi-da, eloco do, Respublikamizda islonilon ilk elmi-todqgiqat isidir. “Tut ipokqurdu
yumurtasinin (qrena) inkubasiya qurgusu’na qoyulan taloblori nozors alaraq, onun is prinsipinin
realizo edilmasi Usulunu elmi hipotezasini irali siiracok texniki vasitonin texnoloji struktur
sxemi iglonilmisdir. “Tut ipokqurdu yumurtasinin (qrena) oyadilmasi qurgusu’nun struktur
sxemi, yoni qrenanin inkubasiyasi aqrozootexniki bir todbir olmaqla yiiksok keyfiyystli vo bol
barama mohsulu almagin asasmi togkil edir.

Tut ipoakqurdu tam inkisaf dovriinii 4 morhslods - qrena, tirtil, pup vo kopanok
morholalorindo basa catdirir (Seyidov, Abbasov, 2012:86,19). Digor yumurtalarda oldugu kimi
grenada da zamanla tirt1l halina ¢evrilon kigik canli embrion var. Tirtillarm inkisafi tigiin qida,
istilik vo tonoffiis liclin hava tolob olunur. Embrion tirtil halina ¢evrilmosi {i¢iin biitiin lazim
olan sorait inkubistlor torofindon yaradilmalidir. Qrenanin (toxumu) inkubasiyasi toxumun
oyadilmasi demokdir. Adoton estivasiya, yoni qislama dovrii basa c¢atdigdan sonra (¢okil
agacinda 5-7 yarpaq omolo golondo) tut ipokqurdu toxumu dirilmoyo qoyulur (Zlotin,
1984:72,24).

Qrenanin inkubasiyasi yumurta embrionunun olverisli xarici sortlorin tosirlori naticosindo
inkisafil prosesini ohato edir. Xarici sortlorlo alagoli amillordon ipokqurdu istehsalgilar1 praktiki
olaraq yalniz ti¢ilinii nozoro alir: istilik, riitubat, havalandirma (Zlotin, 1986:32,12).

Beloliklo, inkubasiyanin baslanmast iiciin osas sort istilikdir. Istilik monbayinin monsoyindon
asil1 olaraq inkubasiya prosesi 2 ciir olur:

1. Tabii inkubasiya;
2. Slni inkubasiya.

Tobii inkubasiya metodu ipokqurdu embrionunun yazda havanin istiliyinin tobii olaraq
yukssldiyi zaman inkisaf etmosidir. Tabii inkubasiya ilo yumurtalardan ¢ixan tirtillar qrenanin
stini inkubasiyasinda oldugu kimi barama mohsulu vers bilir. Tamamilo havadan asili olan
inkubasiya ilo tirtillarin yumurtadan ¢ixmasi homisokindon gec bas verir va bir ne¢a giin toxira
salinir.

Suni inkubasiyada olverisli sorait Xususi otaglarda (inkubatoriyada) vo ya inkubatorda
(oyadici skaflarda) siini yaradilir.

Slni inkubasiya shomiyyatli tstiinliklors malikdir yoni, qrenanin inkisafi prosesinin hava
soraitindon asili olmasi vo embrionun inkisaf stiratinin tonzimlomok imkaninin olmasi. Bu isa
tirtilin yumurtadan ¢ixisi ilo inkisafi ticiin alverisli sortorlo on miinasib sokildo uygunlagsmaga
imkan verir (Karatay, 2004:96,74).

Qrenanin siini inkubasiyasinin 2 iisulu var:

— daimi;
— todrici.

Qrenanin siini inkubasiyasmnin daimi tsulunda havanin istiliyi biitiin dovr orzindo sabit
soviyyada galir (Metreveli, 1980:156,108).

Qurdlarm grenadan kiitlovi ¢ixmasi inkubasiyanin diizgiin aparilmasindan da ¢ox asilidir.
Butin inkubasiya dovri otaqda istiliyin vo namliyin talob olunan soviyyods saxlanmasina
xususi digget yetirilmalidir. Inkubasiya osason iki iisulla aparilir.
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1. Tadriclo galdirilan istilik saraitinds - bunun {igiin qrena inkubasiyaya qoyuldugdan sonra
birinci gund istilik 12-14°, sonraki 2-3 giintn har birinds 1° galdirmaqla 15-16°-ya ¢atdirilir.
Sonraki giinds tut agaclarinda yarpagm inkisaf vo boyluma stiratindan asili olaraq, har giin va
yaxud hor iki glndon bir istilik 1° qaldirilaraq 22-23°-ys catdirtlir. Qurdlarin ilk dostasi
¢ixmaga basladiqda istilik 25-26°-ya catdirilir va bu soraitds inkubasiya basa vurulur.

2. Daimi istilik soraitindo - qrena inkubasiyaya qoyuldugda 2-3 gin istilik 13-14°
saviyyasinds saxlandiqdan sonra 24-25°-ya qaldirilir vo Kasfiyyatei qurdlar ¢ixdiqda istilik 26°-
ya catdirilir. Biitiin qurdlar ¢ixib qurtarana qadar bu saviyyada saxlanilir.

Hor iki qaydada aparilan inkubasiyanin biitiin miiddstinds nisbi nomlik 75-80% olmalidir.
Inkubasiyada istilik vo nomliyi toyin etmok (iciin psixometrdon istifado edilir (Lavrentev,
1981:360,21).

Tut ipakqurdu toxumunun dirildilmasi onun inkubasiya otaginda rofloro diiziilmasindon,
otaqda lazimi vo ciddi hidrotexniki rejimin, soraitin yaradilmasindan, sutkaliq c¢ox ciddi
novbotcilik rejiminin toskil edilmasindon vo sonda toxumdan ¢ixan qurdlarin (miircalorin)
kiimgiloro (tut ipokqurdu basloyanloro) paylanmasindan ibaratdir. Toxumun dirildilmasi tut
ipakqurdu yemlomalarinin asas marhalosidir. Burada baslica digqat qurdlarin kiitlovi ¢ixiginin
yarpagin yetismosi vaxtina uygunlasdiriimasidir. Az miqdarda qrenanin dirildilmasi Ug¢ln
inkubatordan istifado etmok olar. Inkubator tipik olaraq ikiqat divarli bir skafdir. Istilik
izolyasiyasini artirmaq ti¢lin metal inkubatorlar taxta ortiikklo tomin olunur. Skafin icarisinda
grenant yerlogdirmok Ugun roflor qurasdirilib, termometr asilib, havalandirma ii¢iin xiisusi
desiklor acilib. Inkubatorda qrenanm vaziyyatini izlomok (iciin onun gapisinda siiso pancere
qurasdirilir. Bu pancara eyni zamanda inkubatorun daxilina tobii isigin diismasini tomin edir.
Havalandirma tgiin xiisusi cihazlar, istilik ti¢iin iso termostatlardan istifado edilir. Nomliyi
lazimi saviyyads saxlamaq U¢tin heg bir cihaz yoxdur.

Respublikamizda ipakgiliklo bagli gobul olunmus talimata gors dirildilmis qurdlar an ¢oxu
35 km orazido yasayan kiimgiiloro paylanir. 35 km-don uzag mosafoys qurdun paylanmasi
tolimata ziddir vo yolverilmazdir. Mahz bunu nazars alaraq damazliq stansiyalar1 vo barama
toxum zavodlar1 respublikanin regionlarinda, zonalarinda nizamlanmalidir. Odur ki, inkubasiya
respublikanin  miixtalif bélgalorinds aparilmahidir. Aparilmis tohlil gostorir ki, ipakqurdu
yumurtasinin (qrena) oyadilmasi prosesi aparilan inkubatoriyanin tikintisi tiglin kifayat godor
vasait tolob olunur vo yiiksak enerji sarfing, temperatur, namlik vo havalandirma sistemlarino
malikdirlor. Eyni zamanda bu inkubatoriyalarda boyiuk hacmds grena oyadildigindan, qurdlar
tolimata uygun olaraq 35 km-don uzaq mesafoys paylanmasi tolimata ziddir va yolverilmozdir.
Bu sobabdon kicgik vo orta kondli-fermer toasarriifatlarinda ipakqurdu toxumunun (qrenanin)
oyadilmasi tokmillosdirilorak, inkubasiya qurgusunun istifadasi Ugiin igtisadi cohotdon slverisli
olardi.

Inkubasiya dévriinde yumurtada (grena) embrion miixtolif inkisaf morhalolori kegir.
Ipakqurdu yumurtasinin osas inkubasiya sortlori cadval 1-da verilmisdir.
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. Cadval 1.
Inkubasiya rejimi

Inkubasiya Embrionu |~ Havanmn Havanin :
dovril ; ;fé(;lsgasﬁ tempe(r:aturu nomliyi, % Isiglandirma rejimi
Inkbasiyaya .
qedorki dovr 4 17,2 79 Tobii
Birinci gln 5 20,0 81
Ikinci giin 6 22,2 78 Tobii
ggl:gcﬁ gun 7-18 22,2 8 tonzimlanmayan
orduncd 9 24,0 79

gin
Besinci giin 10 24,5 80 .
Altinct giin 11 245 30 Isiql1 (sutkada 18 saat)
Yeddinci
gun 12 24,5 80 Qaranlq (sutkada 6
Sokkizinci 13 95 1 80 saat)
gun ’
Dogquzuncu
gun 14 25 80 Qaranliq (sutka
Onuncu giin 15 25 80 arzindo)

S Tirtilin Suni (glinagin
Our]nblrlnCI dirildilms 25 80 ¢ixmasina 1-2 saat
g Si qalmais)

Bu sortlors uygun miivafiq temperatur, nomlik, havalandirma vs isiglandirma cihazlar1 segilib
inkubatorda qurasdirilacaqdir. Inkubatorda temperatur, nomlik, havalandirma va s. bu cihazlar
vasitasilo saxlanacaqdr.

Inkubatorda bu parametrloro nozarot etmok Ugiin, nozarot-dlgii cihazlar1 qurasdirilmisdir.
Inkubasiya zamam inkubatorda havanin nisbi riituboti optimal giymotinin 75+80 % olmasma
xususi diggat yetirilmolidir.

Qrena 90-100 giin qislama dovrii kegirdikdon sonra, onun daxilindoki riiseymi miiayyan
soraitdo, yani inkubatoriyada normal temperatur, ritubst vo tomiz hava soraitindes oyadilmasi
Uclin toxumlar xususi torazids 25 qram ¢okilorok qutulara goyulur. Sonra iss qutular inkubatora
yigilaraq inkubasiyaya baslanilir. inkubasiya dovrii 10-12 giin davam edir (Huseynov, Musayeva,
2020:24,5-6).

Hor giin qrenadan ¢ixmis qurdlar yemlondirilmali vo homin giin ¢oki ilo kimgilara
paylanmalidir. Bu is giindiiz saat 3-4-5 qodor qurtarmalidir.

Ipokqurdu yumurtasmin oyadilmasi prosesindo tirtiln yumurtadan ¢ixis hacmi vo keyfiyyati
osason inkubasiya omoliyyatlarini hoyata kegiron texnologiyalarmn effektivliyindon vo bu
texnologiyalarda istifado edilon texniki vasitolorin muasir toloblora cavab verma saviyyasindan
asilidir. Bu toloblorin osaslarindan on baglicast vahid mohsulun inkubasiyasina sorf olunan
enerjinin saviyyasinin minimal olmasidir.

Ipokqurdu yumurtasnm oyadilmasi prosesini yerino yetiron yeni texniki vasito
“Agromexanika” ETi-da layiholondirilib hazirlanmigdir. Ipokqurdu yumurtasmin oyadilmasi
prosesini hoyata keciron texniki vasitoya goyulan taloblori nozors alaraq, onun is prinsipini
realizo edacok texniki vasitonin texnoloji struktur sxemi islonmisdir.
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Inkubasiya asas 3 qovsaqdan ibaratdir:
1. Qizdiric1 qovsagq;
2. Nomlandirici qovsaq;
3. Havalandirma qovsagt.

Notica

“Ipokqurdu yumurtasmm oyadilmasi qurgusu” {imumi funksional struktur sxemi vo
prinsipial elektrik sxemi ssasinda qurgu layihalondirilorok hazirlanmisdir. Tut ipakqurdu
yumurtasiin oyadilmasi prosesini yerino Yetiron qurguda tadgigatlarin aparilmasi tigiin
hazirliq islori aparilmis, 6l¢ii cihazlar1 vo nazarst avadanliglarinin se¢imi aparilmigdir.

“Agromexanika” Elmi-Todqigat Institutunda islonmis “Tut ipokqurdu yumurtasmnin
oyadilmas1 qurgusu”nun Azorbaycan Heyvandarliq Elmi-Tadgigat Institutu ilo birgoe
omokdasliq naticasinds ilkin smagi aparilan zaman nozarst variantlari ilo mugayisada
tocriibo variantlarinda oyanma 3,0-3,7 % c¢ox olmusdur ki, bu da ¢ox yiiksok gostoricidir.

Qeyd etmok lazimdir ki, istilik, riitubot, havalandirma, isiqlandirma vo s. qurgunun
avtomatik nizamlanmasmin naticasinds, nozarot varianti ilo migayisads tocriibo
variantlarinda inkubasiya iki giin tez basa ¢atmisdir.
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