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Moagaloda toxumlarin ciicormasinin an effektiv stimullasdirilmasi ii¢iin optimal dozamin vo
tasir etma metodlarimin miiayyan edilmasi maqgsadila Azarbaycan Milli Genbankinda uzun miiddat
saxlanilan miixtalif grup bitkilorin toxumlarina millimetr dalgah elektromaqnit siialarimin tasirinin
dyranilmasinin naticalari 6z aksini tapmusdir. Tadgiqat ham quru, ham do isladilnus toxumlarda,
hamginin tadqiqat iiciin toxumlarin sulanmasi iigiin nozards tutulmus siialanmus distills suyunda
aparilmisdir. Todqiqat ii¢iin materiallar Milli Genbank kolleksiyasindan olan pambiq niimunalari
- Gossypium hirsutum L. - AzGR 10240 (2009), at paxlas1 - Vicia faba L.- Flip 12-132 FB (2015),
pomidor - Lycopersicon esculentum Miller. - Irma sortu (2009) gotiiriilmiisdiir. Istifado olunan
avadanhq Samsung C105 AR/ C105 ABR mikrodalgah soba (230 Vt/ 50Hz, ¢ixis blok giicii 100 Vt/
900Vt, EC - 705 standartu, is tezliyi 2450 MHz, kameramn hacmi - 28 I) olub. Clicarma enerjisi va
toxumun hayatilik gabiliyyati laboratoriya cticarma testindan istifads etmakla giymatlondirilmisdir.
Texniki, paxlah vo taravaz bitkilari nimunslorinin toxumlarimin ciicarmasine elektromagnit
siialanmasimin tasiri hagqqinda malumatlarin tahlili clicarmoni daha cox stimullagdiran iisullar
askar etmisdir. Ciicormada artim ham 300 Vt/dm®40 saniya, hom do 450 Vt/dm’/40 saniys
dozasinda siialanmms distilo suyu ilo isladilmus pambiq, at paxlasi va pomidor toxum
nimunalarindd  miisahido  edilmisdir. Lakin quru pambiq toxumlarimin emah ilo aparilan
tocriibade  bu tosir oziinii daha qabariq gostormisdir. Isladilmis toxumlar1 siialandirarkan
stimullasdiric1 doza 6z tosirini daha az daracado gdstardi, dozam 450 Vt/dm*/40 saniyayo cador
artirmaq is? hotta pomidor toxumlarimin ciicarmasini langitdi. Eksperimental tadqiqatlar zamam
alda edilan naticalar ilkin metabolik proseslori aktivlasdirmak Gcln har bir bitki névi Ggun
xarakterik olan elektromagqnit siialarimin stimullagdirici dozalarindan istifada etmok imkamim
gostarir.

Acar sozlar: toxum, saxlama, clicarma qabiliyyati, elektromagnit siialanmasi

GIRIS

Azaorbaycan Milli Genbankinda miixtalif qrup bitki kolleksiyalarindan ibarat 10 mindon gox
nimuno var. Bitki genetik ehtiyatlarinin hiiceyro plazmasinin canliligini aktiv voziyystdo
saxlamaq Gen Bankin asas vazifalorindon biridir. Uzunmuddatli optimal saxlama soraitinds belo
toxumlarin qocalmasi gagilmaz oldugundan, toxum niimunalarinin tahliikasizliyini artirmaq {igiin
yeni yol vo dsullarin axtarigt ¢ox aktualdir. ©dobiyyat molumatlarinin tohlili gostorir Ki,
millimetr dalgali elektromaqnit siialanmanin canli obyektlors tasiri geyri-termik, tonzimloyici
xarakter dasiyir vo onlarm hayat gabiliyyatine faydali tasir gostorir. (Kopmatsany, 2012; Jloraués,
2017; Po3meroB,2013) S.M.Orexovanin todqiqat isi toxumlarm ciicorma prosesinin
stiratlondirilmoasini vo 8 mT induksiya vo 16 Hz tezliyi ilo 9 dogigalik bir magnit sahasinin
toxumlara faydali tesirini gostarir. (Opexosa, 2023). I.I. Samqunov geyd edir ki, bugda toxumu
mikrodalgali sobada asag1 vo orta enerji sarfiyyatinda sualarla emal edilorkon 60 saniys arzinds
sitillorin biokitlosinda shomiyyatli artim miisahids olunur (Illamrysos, 2017). Z.H.-M- Xasayev
iSo 0z tadqgiqatinda gostormisdir ki, elektromaqnit siialar1 ilo siialanmug distillo suyu toxumlarin
cucarmosinds istirak edon bioloji sistemlora 6z tosirini 6tirmoys gadirdir (Xamaes, 1999). Buna
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gOro do, soyuducu kameralarda uzun muddst saxlandigindan hoyatiliyi azalmis toxumlarin
cucormo qabiliyyatini stimullagsdirmaq tiglin elektromaqnit siialanmasindan istifado etmoya
cohdlor etdik (Mamenosa, 2023). Bundan slave, millimetr dalgali siialanmanin istifadasi digor
fiziki amillorin istifadoasindon daha perspektivli vo effektivdir. Kimyavi Usullardan forgli olaraq
millimetr diapazonlu elektromaqnit siialanmadan istifado edildikda, o bitkilorin hayatilik
gabiliyystino tosir edir vo eyni zamanda otraf muhito he¢ bir ekoloji zororli tasir gdstormir.
Todgiqgatin mogsadi millimetr dalgali elektromaqnit siialarinin Azorbaycan Milli Genbankinda
uzun muddst saxlanilan mixtalif qrup bitki nimunalorinin toxumlarma tasirini 0yronmok vo
cucarmoni stimullagsdirmagq tigiin optimal doza va tasir metodunu misyyan etmak olmusdur.

MATERIAL VO METODLAR

Milli Genbankin soyuducu kameralarinda saxlanilan toxumlarm keyfiyystinin qorunmasi
yollarinin axtarig1 zamani paxlali bitkilordon at paxlasi (Vicia faba L.) - Flip 12- 132 FB (2015),
texniki bitkilordon pambiq (Gossypium hirsutum L.) - AzGR 10240 (2009), taravaz bitkilorindan
pomidor toxumu (Lycopersicon esculentum Mill.) — Irma sortu (2015) misalinda millimetr
diapazonunda elektromagqnit siialarinin tosirini 9yronmok Ugln tadgiqat aparilmigdir.
Toxumlarin clicorma gabiliyyati (G), clicormis toxumlarin faizlo migdar1 (A), toxumlarin imumi
say1 (n) gostorilmisdir:

_ Ax100%
G o n

Uclincti qine kimi normal ciicormis toxumlarin faizi onun cticormo energisini qostorir. 8-ci
glindo hesablama vaxt1 ciicormis toxumlarin say1 iso clicorma gabiliyyatini qostorir
Clcarmonin nisbi doyismasi (V) dusturdan istifads etmokls hesablanmigdir:

Burada M todgigatda istifado olunmus ciicormis toxumlarin, Mo ciicormis nozarat
toxumlarinin %-dir.

Istifado olunan avadanliq Samsung C105AR/C105ABR mikrodalgali soba (230Vt/50Hz,
¢ixis glic bloku 100Vt/900Vt, EC-705 standarti, is tezliyi 2450MHz, kameranin hacmi - 28 1)
olub. Tadgigatin ilkin marhalesinds toxumlarin clicarmoasins stimullasdirici dozanin tayini Gglin
hor bir bitki toxum nlimunasi {i¢iin mikrodalgali sualarin tasir etmo muddati vo giicii se¢ilmisdir.
Tacriibonin birinci variantinda toxumlarin ciicormasini stimullasdirmagq ti¢iin quru toxumlar 300
Vt/dm3 vo 450 Vt/dm? dozalarda 40 saniys arzinds siialandirmaq iiciin istifado edilmisdir. ikinci
variantinda iso isladilmis toxumlardan, iiciinciido iso 300 Vt/dm® vo 450 Vt/dm® dozada 40
saniys arzinds elektromaqnit siialar1 ilo emal edilmis distillo suyundan siialanmamis toxumlarin
sulanmasi ti¢iin istifado edilmisdir. Nozarot Ucln distillo edilmis su ilo isladilan emal edilmomis
toxumlardan istifads edilmisdir. Todqiqatin hor bir varianti sinaq {i¢iin istifads olunan batun bitki
toxum nimunalarinin clicarmasi U¢lin barabar soraitin yaradilmasi ilo miisayiot olunmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI

Toxumlarin ciicorma gabiliyyati vo clicormoa enerjisi toxum materialinin keyfiyyatinin asas
gostoriciloridir. Vicia faba-at paxlasi (Flip 12-132FB) toxum nidmunoasindan istifado etmaklo
aparilan todqiqat zamani1 miioyyon edilmisdir ki, 9 il soyuducuda saxlanilan isladilmis toxumlar1
450Vt/d dm® dozada 40 saniys orzinds emal etdikdo clicarmis toxumlarin say1 17,5 % artrmisdir
(Sakil 1). Tacriibanin ikinci variantinda eyni dozada stialanmis su ilo isladilmis quru toxumlar
nozarot variantmin toxumlarma nisboton 22,5% daha aktiv clcormisdir. Asagi doza
300Vt/dm®/40 san. isladilmis toxumlarm ciicormosini daha az (12,5%) stimullasdirmisdir. Bu
dozada siialanmis su ilo sulanmis clicarmani isa 20,0% artirmisdir.
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Sakil 1. Mikrodalgali siialarin isladilmis at paxlasi (Flip 12-132FB) toxumlarinin clicarma enerjisina vo
clicarmoa gabiliyyatins tosiri

Ikinci tocriibade siialanmanin pambiq toxumlarma birbasa tosiri maraq dogurmusdur (Sokil
2). Stialanmanin har iki dozasmin stimullasdiric tosiri askar edilmisdir. Belo ki, 300 Vt/dm3
dozada stialandiqda ciicarmoa 16,0%, 450 Vt/dm3-ds iso 20,0% artaraqg muvafiq olaraq 72,0 va
76,0%-0 catmusdir.Daha sonra isladilmis pambiq toxumlarmin 300 Vt/dm® vo 450 Vt/dm®
dozalar1 ilo 40 saniys arzindo emal edilmoasins vo eyni dozalarla islonmis distillo edilmis su ilo
toxumlarin sulanmasina pambiq toxumlarinin reaksiyasida forglorin mioyyan edilmasi maraq
dogurdu. Birinci halda ciicormads 6,0 - 8,0%, ikincids isa 10,0 - 14,0% artim miisahido olundu.
Belalikla, belo naticays galmak olar ki, segilmis dozalarda stialanmanin an faydali tosiri pambiq
toxumlarina birbasa tasir edildikdo miisahido edilmisdir.

nazarat 300 Vt/dm3/40450 Vt/dm3/40 isladiimis isladilmis H20 (300 H20 (450
s s toxumlar+300 toxumlar+450 Vt/dm3/405) Vt/dm3/40s)
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Sakil 2. Mikrodalgal siialanmanin isladilmig pambiq toxumlarinin (AzGR 10240) ciicarma enerjising vo
cucoarma gabiliyyatino tosiri
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Sonraki tadqiqatlarin naticalorinin tahlili gostordi ki, 9 il soyuducuda saxlanilan isladilmis
pomidor toxumlarmi (irma sortu) 300Vt/dm® dozada 40 saniyoys emal etdikdo ciicormis
toxumlarin sayr 12,0% artmisdir, lakin dozanin 450 Vt/dm®-a godor artirilmasi bdyiima vo
inkisafi longitmis va clicarmoa 6,0% azalmisdir (Sakil 3). 40 saniys arzinds elektromaqnit siialari
ilo emal edilmis distillo suyunun hor iki dozasi pomidor toxumlarmmm ciicormo prosesloring
faydali tosir gostormisdir. Bu dozada siialanmus su ilo sulanma clicarmani mivafiq olaraq 18,0 va
4,0% artirmisdir.
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Sakil 3. Mikrodalgali siialanmanin isladilnus pomidor toxumlarinin (Irma sortu) clicarma enerjisine va
clicarmo gabiliyyatins tosiri

Codval 1-do toqdim olunan mixtalif grup bitkilorin toxum nimunalarinin clicarmasine
elektromaqgnit stialanmasmin tosiri hagqmnda molumatlarm tohlili clicormani daha ¢ox
stimullagdiran emal tisullarini askar etdi. Clicarmads an ¢ox artim pambiq, at paxlas1 vo pomidor
toxum niimunalorinin ham 300 Vt/dm?®, ham do 450 Vt/dm® dozada 40 saniys orzinds siialanmis
su ilo sulanmasi tisulundan istifado edildikdo miisahido edilmisdir. Quru pambiq toxumlari
isladilmis toxumlarla miigayisads islonmosi stialanmanin hor iki dozasinin daha effektiv tasirini
askar etmisdir. Nomlonmis toxumlar: siialandirarkon stimullagdirici tasir daha az doracads 6zini
gostordi vo dozani 450 Vt/dm®/40 saniys godor artirmaq hotta pomidor toxumlarinmn ciicarmasini
longitdi. Goriiniir, bu, toxumlarin kigik 6l¢iisii olmasi ilo alagodardir.

Cadval 1.
Muixtalif pambiq toxum niimunalarinin clicarmasina elektromaqnit siialarnin tasiri haqqinda alds edilmis
malumatlarin tahlilinin naticalori

Doza / Ekspozisiya | Stalanma Cilcarmoanin

Numun@ toxum su iSladllmls niSbi d@yistSi
toxumlar | M — Mo
Cucarmanin % artimm Mo

Gossypium 300 Vt/dm3/40 s. + 16,0 + 0,28
hirsutum L. - | 450 Vt/dm3/40 s. + 20,0 + 0,35
AzGR 10240 300 Vt/dm3/40 s. + 10,0 +0,17

450 Vt/dm3/40 s. +14,0 +0,25

300 Vt/dm3/40 s. +6,0 +0,1

450 Vt/dm3/40 s. +8,0 +0,14
Vicia faba L.-| 300 Vt/dm¥40 s. + 20,0 + 0,34
Flip 12-132FB 450 Vt/dm3/40 s. +22,5 +0,39
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300 Vt/dm?/40 s. + 12,5 + 0,21

450 Vt/dm®/40 s. +175 +0,3
Lycopersicon 300 Vt/dm*/40 s. +18,0 +0,24
esculentum Mill. - | 450 Vt/dm®/40 s. +4.0 +0,05
sort Irma 300 Vt/dm®/40 s. +12,0 +0,16

450 Vt/dm®40 s. -6,0 -0,13

NOTICOLOR

Belalikla, soyuducuda uzun miiddat saxlanilan pambiq, at paxlast vo pomidor toxumlarmin
cucarmasina elektromaqnit stialarmin tasiri ilo bagli aldo edilmis naticalorin tohlili zamani
muayyan doza vo ekspozisiyalarla toxumlari clicarmesina stimullasdirict tasirin oldugu askar
edilmigdir. Biitiin tocribs variantlar1 nazaratlo mugayisads toxumun daha erkon ciicarmasi ila
xarakterizo olunurdu. Eksperimental todqiqat zamani oldo edilon naticalor ilkin metabolik
proseslori aktivlogdirmak Uglin har bir bitki novii ti¢iin xarakterik olan elektromaqnit stialarmin
stimullagdirict dozalarindan vo metodlarindan istifado etmok imkanini gostorir.
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BJIMSTHUE DJIEKTPOMATHUTHOI'O OBJIYUEHUS 1 OBJIYYEHHOM BOJIbI HA
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CeBunax A. Mamenosa*, Jubnypa sxadapoBa, Ixeiipan Harnesa, Hursap baxmuesa,
Bycans AxmenoBa
Hnemumym 2enemuueckux pecypcoé Munucmepcmea nayku u 06pazo8anus
Asepbatiosxcanckoii Pecnyonuxu

B CTaThe OTpaXCHbI PEIYIBTATHI HU3YUCHUA BIIMSTHU S QJICKTPOMArauTHOI'O H3IIYyUYCHHUA
MWITMMETPOBOTO JIMana3oHa Ha ceMeHa Oo0pas3loB Pa3lUYHBIX TPYI PACTEHHMH, JUIMTENFHOE BpeMs
xpanuBmmxcs B HarmmonameHom ['eHOanke A3zepOaifpkaHa W ONPEACICHHUsS] ONTHMAIBHON 03B H
ciocoba  BozneWcTBUS sl Hambonee d(PQEKTUBHOW CTUMYJISIIMU TpopactaHus ceMmsH. OOpaborka
MpOBOANIIACH KaK CYyXUX M 3aMOYCHHBIX CEMAH, TaK U HHCTHHHHpOBaHHOﬁ BOJIBI, Hpe}lHaSHa‘IeHHOﬁ JUIISL
MOJIMBA OMBITHBIX CeMsH. MaTeprasoM Il HCCICSIOBAHUI CIYKHIIM 00pas3iibl XJIomyaTHrka - GOossypium
hirsutum L.- AzGR 10240 (2009 rox), xonckux 600608 - Vicia faba L.- Flip 12-132 FB (2015 ron),
momumopa - Lycopersicon esculentum Mill. - copr Mpma (2009 rox) u3 xosurekimyu HaIroHaIBHOTO
I'enbanka. B xagecTBe 000pymOBaHMs HCIIOIB30BAIaCh MHKPOBOIHOBas eub Samsung C105 AR/ C105
ABR (230Vt/ 50Hz, 6mok BeixoaHo#t momaoctr 100 Vi/ 900 Vt, cranmapt EC - 705, pabouas gacrora
2450 MHz, o0bem kamepnl - 28 ). OleHKa SHEPrdM IPOPACTaHHS M JKU3HECIIOCOOHOCTH CEMSH
MPOBOAMIACE IO TECTy IAa0OpaTOpPHOW BCXOXKECTH. AHAIM3 JAaHHBIX BIWSHUS DIIEKTPOMATHUTHOTO
OOJTydeHHsT Ha BCXOXKECTb CEMsSIH OOpa3loB TEXHUYECKHX, OO0OOBBIX M OBOIIHBIX KYJIBTYpP BBISBHLI
CTUMYNHpYIOIIE B OONBIIEH CTelmeHu mpopacTaHne Meronsl o0paborku. [Ipupoct Bexoxectn
HaOmoancs y BCeX OOpas3loB IPH HCIIONB30BAHMHM METO/a TIONHWBa OOJMYYeHHOW BOJOW CeMSH
XJIOITYaTHHKA, KOHCKHX G06OB M momumopa Kak 1030i 300 Vt/dm®/ 40 cexynn Tak u nosoit 450 Vt/dm?/
40 cexyrn. Opmaako 3T1oT (et Obur Oojee BHIpAXKEH B BapuaHTe ¢ 0OpabOTKONH CyXWX CeMsH
XJomyatHuka. [Ipu OONMydeHUM 3aMOYCHHBIX CeMsSH J3(PQPEKT CTUMYISIUN TPOSBHICS B MEHBIICH
CTEIIeHH, a yBenuuernue 1036l 10 450 Vt/dm® 40 cek. nae MOmABIAIO NPOPACTAHHE CEMSH TIOMHIOPA.
[Mony4yeHHsle B XOJ€ TMPOBEACHHBIX OKCIEPUMEHTAJBHBIX HWCCICIOBAHUN pPE3yabTAaThl TMO3BOJISIOT
MPEANONIONKHUTh BO3MOXKHOCTh HCIOJB30BAHUS CTHUMYJIUPYIOIIUX, XapaKTEPHBIX JUIS KaXKIOro BHJA
pacTeHHi 7103 3JIEKTPOMATHUTHOTO U3TYUCHHS JUTsl AKTUBAI[UK TIEPBUYHBIX ITPOIIECCOB METa00IN3MA.

Knroueswie cnosa: CeMeHa, XparneHue, 6CxoxHcecntvb, J1EKmMpOoMAacHUNMHoe usinyiyenue

INFLUENCE OF ELECTROMAGNETIC RADIATION AND IRRADIATED WATER ON THE
GERMINATION OF SEEDS FROM DIFFERENT PLANT GROUPS

Sevinj A. Mammadova, Elnura Jafarova, Jeyran Nagiyeva, Nigar Bakhshieva,
Vusalya Akhmadova
Genetic Resources Institute, Ministry Science and Education of the Republic of Azerbaijan

The article presents the results of studying of the influence of electromagnetic radiation in the
millimeter range on seeds of various groups of plants samples, stored for a long time in the Azerbaijan
National Genebank and determining the optimal dose and method of exposure for the most effective
stimulation of germination. Treatment was carried out both with soaked seeds and with distilled water
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intended for watering experimental seeds. The materials for the research were samples of cotton -
Gossypium hirsutum L. - AzGR 10240 (2009), faba beans - Vicia faba L.- Flip 12-132 FB (2015), tomato
- Lycopersicon esculentum Mill. - variety Irma (2009) from the collection of the National Genebank. The
equipment used was a Samsung C105AR/C105ABR microwave oven (230Vt/50Hz, output power unit
100Vt/900Vt, EC-705 standard, operating frequency 2450MHz, chamber volume - 28 I). Analysis of data
on the influence of electromagnetic irradiation on the germination of seeds of samples of industrial,
legume and vegetable crops revealed treatment methods that stimulate germination to a greater extent. An
increase in germination was observed in all samples when using the method of watering with irradiated
water. However, this effect was more pronounced in the variant with the treatment of dry cotton seeds.
When irradiating soaked seeds, the stimulation effect appeared to a lesser extent, and increasing the dose
to 450 Vt/dm*/40 sec. even suppressed the germination of tomato seeds. The results obtained during the
experimental studies suggest the possibility of using stimulating doses of electromagnetic radiation
characteristic of each plant species to activate primary metabolic processes.
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