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IN VITRO USULU iL® ARTIRILIB PEYVOND OLUNMUS GiLAS TINGLORININ
GUBROLONMOSI
Qizilgiil Sabir qiz1 Dadasova

XULASO

Tadqiqatin magsadi - MAXMA 14 calaqgaltisinin in vitro {isulla siiratli vo kiitlovi goxaltma texnologiyasinin
islonib hazirlanmasidir.
Toadqiqatin metodologiyas - in vitro iisul ila laboratoriyada coxaldilmis MAXMA 14 calagaltilar adaptasiyaya
hazir olduqdan sonra agiq sahoys kogiiriilmiigdiir. Tocriibo zamani calaqaltilarin yasamaq faizi, boyu, gbvde
qalinlig, yarpaq say1 vo kok sistemi inkigaf etmisdir. Miixtalif mineral vo kompleks glibre variantlari tatbiq
olunaraq onlarin vegetativ inkisafi qiymotlondirilmisdir.
Tadqiqatin elmi yeniliyi - ondan ibarotdir ki, laboratoriya soraitdo in vitro iisulu ilo artirilnus gilas
calagaltilarinin peyvand sonrasi vegetativ inkisafinin va giibro fonunda bdyiimesinin tosirinin sistemli gakilda
qiymsatlondirilmasi ilk dsfs aparilmigdir. Bu tadqiqat ham laboratoriya, hom do agiq saha merhalslorini ohata
edorak tinglorin yeni miihit goraitine uygunlagma prosesi , boy va govds qalinligi, yarpaq sayr vo kok sistemi
kimi gostaricilori elmi asaslarla 6yronilmisdir.
Tadqiqatin tatbiqi ohamiyyati - 9ldo etdilmis elmi naticolor gostorir ki, in vitro dsulu ilo coxaldilmisg
calaqaltilar yeni muhit soraitine uygunlasma prosesi faizi (85-90%) ilo sahoyo kogtiriilmiisdiir. Mineral va
kompleks giibralorin totbiqi tinglarin boy vo gdvde qalinligini 20-25% artirnusg, kok sistemi ve yarpaq say1 daha
stirotli inkisaf etmigdir. Bu noticalor gostorir ki, in vitro tisulu ilo artinlms calagaltilarin vo optimal
glibralomonin birlogmasi intensiv baggiliqda keyfiyyatli, virussuz gilas tinglarinin istehsali {i¢lin shamiyyatlidir.
Tadqiqatin naticalari - bagciliqda in vitro isulu ilo yetisdirilmis calagaltilarin tatbiqini genislondirmok {iglin
osasli elmi baza yaradir. Eyni zamanda, giibrolomo gilas agaclarinin saglam vo mohsuldar yetisdirmoasi U¢lin
tinglorin vegetativ inkisafina tasirini intensiv baggiligda mohsuldarligin vo ting keyfiyyatinin artirilmasi tiglin
mithiim shomiyyat kasb edir.

Acar sozlar: in vitro iisulu, gilas calaqaltisi, peyvond olunmus ting, giibro, vegetativ inkigaf

Giris

Miiasir meyvagilikdo keyfiyyatli vo saglam tinglorin istehsali intensiv bag¢iligin osas
sortlorindon biridir. Gilas bitkisindo vegetativ inkisaf gostoricilori boy, govde qalinligi, kok
sistemi vo yarpaq sayr calaqalti genetikasi vo otraf miihit sortlori ilo six baghdir. Xiisusilo
MAXMA 14 calaqaltisi, Prunus mahaleb x Prunus avium hibridi olarag, giicli kok sistemi,
soyuga miigavimati vo bitkinin iglim soaraitino uygunlasma qabiliyyati ilo taninir vo gilas
baglarinda genis tatbiq olunur (Quliyev & Oliyev, 2020).
Son dovrlorde calaqaltilarin  in vitro (laboratoriya soraitinds, steril muhitdo) toxuma
kulturas1 tsulu ilo surstli vo kitlovi sokildo coxaldilmasi texnologiyast  meyvagilik
todqigatlarinda 6nomli sahoyo cevrilmigdir. Bu iisul steril laboratoriya soraitinds genetik
cohotdon eyni vo xostoliklordon tomiz calaqaltilarin siirotlo ¢oxaldilmasina imkan verir
Azorbaycanda aparilan todqiqatlar gostormisdir ki, MAXMA 14 kimi calaqaltilarin in vitro
morhoaloda goxaldilmasi iigiin gida miihitinin hormonal torkibi va organizmin va ya bitkinin
yeni miihit soraitino uygunlagma prosesi faizi ilo kogiiriilmosini tomin edir (Siileymanova,
2024).
Qis calagindan oldo edilon alma tinglorino mineral gubralor vo fizioloji aktiv maddolorin
kompleks tatbiqi tinglerin bitisverma gabiliyyatine, calaqustlorin bdylimasina va Umumi
vegetativ inkisafina tosir gostormisdir (Dadasova, 2021).

Osas miiollif/Corresponding author: QIZILGUL SABIR qizi DADASOVA, Meyvagilik vo Caygiliq Elmi-
Tadgigat Institutu, dadasovagizilgul669@gmail.com, ORCID iD: 0009-0005-7624-2422
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Material vo metodlar.

Tadqiqat Azarbaycan Respublikasi Kond Tosorriifati1 Nazirliyinin Meyvagilik vo Caygiliq
EImi-Todgiqat Institutunun Zordabi MMC-nin 0,3 ha sahosindo aparilmisdir. Is osason
Umumittifaq Baggiliq Institutunun texnologiyasina asaslanmisdir Muaypunck (1973).
Todgigatin obyekti : Todqgiqat gilasin “Regina” vo “Kordia” sortlar1 , MAXMA 14 calaqaltisi
tizorinds Oyronilmisdir.

Implantlar qis dovriindon toplanmus, saglam va xostaliksiz niimunolorden segilmisdir. In vitro
¢oxaltma morholasi ii¢iin (Murashige & Skoog, 1962) gida mibhiti istifado edilmis vo
bitkilorin laboratoriya soraitinds in vitro toxuma kulturasi isulu ilo sirotli vo kiitlovi
coxaldilmasi aparilmisdir. Osas morhololor bunlardir: Implantlatin  sterilizo edilmosi,
eksplantlarin qida miihitine yerlosdirilmasi, saxoelonmo (multiplikasiya) vo kok amalo golmasi.
In vitro soraitdo boyiiyen tinglorin yeni iqlim vo ya miihit soraitine morhololi sokildo
uygunlasmasi prosesi edilorok agiq sahoyo kociiriilmiisdiir.

Tinglorin yeni iglim vo ya miihit soraitino marhoalali sokildo uygunlasmasi prosesi olunmus
tinglor ¢ol tarlasina okilmis vo mineral gilibralor totbiq edilmigdir. Tinglorin vegetativ inkisaf
gostaricilori boy, govdo diametri, yarpaq say1 vo kok sistemi  statistik Usullarla
qiymatlondirilmisdir.

Naticalor vo miizakira

Okindon owval tocriibo sahosinin torpagi aqrokimyovi analiz olmusdur.Torpaq
nimunalari 0-30 sm dorinlikdan goétiirilmiis vo azot Keldal tsulu ila, Fosfor Olsen Gsulu ils,
Kirac Scheibler Gsulu ilo Kalsimetrds, Humus Walkey Blask tsulu ils, PH Saturasion PH
metrds, Mexaniki torkib Hidrometrik tsulla toyin olunmusdur ( Ylrdakul, 2006 ).

Muoyyon olmusdur ki,tacriibo sahasinin torpagi ¢oman-gohvoyidir. Azotla ¢ox az
(0,016- 0,018 ma/kq), fosforla az (5,77-7,01 mg/kq), kaliumla orta (107-148 mq/kq),
humusun miqdan az (1,7-1,9 %), karbonatliligt CaCO3 (0,33-0,46 mag/kq) ¢ox az, mihitinin
reaksiyasi neytral (pH 7,5-7,7), elektrik Kkegciriciliyi (297-303 ml/sm) cox zaif, mexaniki
torkibi lil 43-60%, qum 27-37%, gil 13-20% olmusdur.

MAXMA 14 calaqaltisina peyvond olunmus “Regina” vo “Kordia” sortlarina mineral
glbralor vegetasiya dovrinds totbig edilmisdir. Giibrolomo ovvalcadon qobul edilmis
agrotexniki gaydalara uygun hoyata keg¢irilmisdir.

Tocriibads asagidaki giibrs variantlart istifade olunmusdur:

Nozarot variantinda tinglora he¢ bir mineral gubro verilmomis, yalmz aqrotexniki
qullug (suvarma, torpaq becarilmasi va s.) aparilmigdir.

Tacriibs variantlarinda Urojay N16P16K16 nitroammofoska akindan avval sum altina
osas glbro olarag torpaga sopmo Usulu ilo totbiq edilmisdir. Giibro 50 @g/m? dozada
verilmisdir. Tatbiq iki va ya ¢ ildon bir okildikdon 2—3 hafta asas glibra olaraq aparilmisdir:

Monoammonium fosfat (MAP) fertigasiya tsulu ilo totbiq edilmisdir. Giibra suvarma
suyu ilo birlikdo hor ting Gglin 5-10 gqram hesab1 ilo verilmisdir. Fertigasiya vegetasiya
dovrindo 2-3 dofo hoyata kecirilmisdir: Ilk totbiq laboratoriyada (in vitro soraitdo)
yetisdirilmis bitkilar avvalca uygunlasdirilir sonra (akildikdon 2—3 hafto sonra),ikinci totbiq
intensiv vegetativ inkisaf morholasinds (may ayi),iiglincii totbiq iso iyun aymin avvalinda
aparilmisdir.

Kalium sulfat (K.SO.) torpaga fertigasiya tsulu ilo 50-70 g/m? dozada tatbiq
edilmigdir. Giibro iki morhalada birinci dofo okildikdon 2-3 hafto sonra, ikinci dofs yazin
ortasinda verilmisdir.

Gubralor  totbig  edilorkon  kok  otrafi  nomlonmo  zonasina  borabor
paylanmisdir.Fertiqasiya zamanmi giibronin tam holl olunmasina vo suvarma sisteminds
barabar paylanmasina nozarat edilmisdir.
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Tadqiqat naticalori gostormisdir ki, mineral giibrolorin fertiqasiya tisulu ils totbiqi peyveond
olunmus gilas tinglorinin vegetativ inkisaf gostoricilorino ohomiyyatli doracods tosir
gostormisdir.
Tocriibo variantlart lizro boy artimi, govde diametri vo kok sisteminin inkisafi arasinda
statistik cohatdon forqlor miisahids edilmisdir.
Nozarot (giibrosiz) variantinda tinglorin orta boyu 92—98 sm arasinda olmus, gévdo galinligi
159 10,5-11,2 mm toskil etmisdir. Bu variantda kok sistemi zoif inkisaf etmis vo yan koklorin
say1 az olmusdur.
MAP (miirokkab mineral giibro) totbiq edilon variantda tinglorin boy artimi 110-118 sm,
govdo diametri 12,8—13,5 mm olmusdur. Vegetativ kiitlonin artmasi miisahids edilmisdir.
MAP (monoammonium fosfat) fertiqasiya iisulu ilo totbiq edilon variantda on yiiksok
gostaricilor geydo alinmisdir. Tinglorin orta boyu 120—128 sm, gévdo qalinligr 14,2-15,0 mm
olmusdur. Kok sisteminin inkisafi daha giiclii olmus, yan kdklorin say1 vo uzunlugu artmigdir.
Kalium sulfat variantinda boy arttmi 108—115 sm, govdo qalinhigr 12,5-13,0 mm toskil
etmisdir. Bu variantda bitkilorin adaptasiya vo sag qalma qabiliyysti vo yarpaq ronginin
intensivliyi yliksok olmugdur.

Cadval 1. Tacriiba sxemi

| Giibra nivii | Totbiq iisulu |
‘Nazarst (giibrasiz) ‘— ‘
\Urojay N16P16K16 ‘Sum altina asas giibro okindon avval ‘
\MAP (NH4H2PO4) \Fertiqasiya \
‘Kalium sulfat (K2SOs) ‘Torpaga sopmo ‘

Cadval 2. Peyvand olunmus gilas tinglarina mineral gtibralarin tatbiqi

Doza har

Giibro varianti Tatbiq iisulu ting ticiin Tatbiq say1 Tatbiq vaxti
Nozaroat (glibrasiz) — - - -
Urojay N16P16K16 Torpaga 2-3 ilds bir | Ting okildikdon 2—3 hafto
X 50 g/m?
nitroammofoska sopma dofo ovval

Ting okildikdon 2-3 hofto
Fertigasiya | 5-10 gram | 2-3 dofs |sonra, yazin ortasi va iyun
avvali

MAP (Monoammonium
fosfat) (NHsH2PO4)

Ting okildikdon 2—3 hofto

. _ 2
Kalium sulfat (K2SO4) | Torpaq sopma | 50—70 g/m 2 dofo sonra, yazin ortast
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Cadval 3. Peyvand olunmus gilas sortlarimin vegetativ inkisaf gostaricilori (MAXMA 14
calaqaltisi, 2021-2023)

Sort Giibra varianti Boy (sm) Govda Yarpaq say1 Kok say1
diametri (adad) (adad)
(mm)

Regina Nozarot 92+1,2 10,8 £0,3 23+x1,.1 7+05
(glibrosiz)

Regina N16P16K16 110+14 129+0,4 27+13 9+0,6
Nitroammofoska

Regina MAP 128+ 1,6 145+0,4 29+14 11+0,7
(fertigasiya)

Regina K2SO4 115+1,3 13,0+0,3 26+1,2 9+0,5

Kordia Nozarot 90+1,1 10,5+0,3 22+1,0 6+0,4
(glibrosiz)

Kordia Nitroammofoska | 108 + 1,3 127+0,4 26+1.2 8+0,6
N16P16K16

Kordia MAP MAP 142+0,4 28+1,3 10+£0,6
(fertigasiya) (fertigasiya)

Kordia K2SO4 K2SO4 129+0,3 25+1,1 8+0,5

Taodqgiqat gostormisdir ki, MAXMA 14 calaqaltisina peyvond olunmus “Regina” vo “Kordia”
sortlarinin vegetativ gdstaricilori gilibro variantlarindan asili olaraq forqlonmisdir. MAP
(fertiqasiya) totbiq olunan tinglor hor iki sortda on yiiksok boy (Regina — 128 sm, Kordia —
125 sm), govdo diametri (Regina — 14,5 mm, Kordia — 14,2 mm), yarpaq say1 (Regina — 29,
Kordia — 28) vo kok sayr (Regina — 11, Kordia — 10) ilo forglonmisdir. MAP vo K2SOs
giibrolori orta soviyyado koklorin daha siiratli vo giiclii inkisaf etmosino tosir gostormis,
nozarat variantinda iso biitiin gostoricilor on asag1 olmusdur.
Beloliklo, mineral giibrolorin fertigasiya tsulu ilo totbiqi tinglorin vegetativ inkisafini
ohomiyyatli doracado artirir vo intensiv baggiliq liciin keyfiyyastli okin materialinin tomin
edilmasina sorait yaradir.
NOTICO.
2021-2023-cii illordo Quba—Xag¢maz bolgasinds aparilmis todgiqat gostormisdir ki, MAXMA
14 calaqaltisina peyvond olunmus “Regina” vo “Kordia” gilas sortlarinin vegetativ inkisafi
mineral giibro totbiqindon asili olaraq ohomiyyetli deracode forqlonir. Fertigasiya iisulu ilo
totbiq olunan MAP (monoammonium fosfat) tinglorde boy, govde diametri, yarpaq say1 vo
kok say1r baximindan on yiiksok gostaricilor aldo edilmisdir. KoSO4 vo Urojay N16P16K16
Nitroammofoska miirokkob giibrasi koklorin inkisaf etmosina tasir etmis, nozarat variantinda
iso biitlin gostaricilor oan asagi olmusdur.Bu noticolor gostorir ki,mineral giibrolorin diizgiin
dozada vo vaxtinda fertigasiya lisulu ilo totbiqi peyvond olunmus gilas tinglarinin vegetativ
inkisafini effektiv sokilds artirir vo intensiv bagciliqda yiliksok keyfiyystli okin materialinin
yetigdirilmasing gorait yaradir.
ODOBIYYAT
1. Dadasova, Q. S. (2021). Mineral giibrolorin vo fizioloji aktiv maddslerin alma
tingloring tasiri. Elmi xabarlor macmuasi, 2021(3), 45-52.
2. Dadasova, Q.Q (2021). Qis calagindan alinmis alma tinglarina mineral va fizioloji
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YAOBPEHUE CA’KEHIIEB BUIIIHU, BBIPAILIEHHBIX IN VITRO 1
IHPUBUTHIX K KYCTAM

I'm3miryn Cabup xei3bl lanamosa
PE3IOME

Heanio ucciiea0BaHus SBISETCS pa3pabOTKa TEXHOJOTWH OBICTPOTO W MacCOBOTO Pa3MHOXKEHHS PACCaIbl
MAXMA 14 meronom in vitro.

MetonoJiorust uccjaenoBanus - paccana MAXMA 14, pasMHOKeHHast B JJaDOpaTOpHH METOIOM in vitro, Obu1a
nepecakeHa B OTKPBITBIM TPYHT IIOCIE JOCTHIKCHHUS TOTOBHOCTH K ajanTanuu. B Xxozme sKcmepuMeHTa
OLICHMBAJIMCH TTOKA3aTeNIN BBKHBAEMOCTH, BBICOTA, TOJIIIMHA CTBOJIA, KOJMYECTBO JINCTHEB U KOPHEBAsl CHCTEMa
paccanpl. BererarmBHOEe pa3BHTHE OLCHMBAJIOCH NPH NMPHUMEHEHHM Pa3JIMYHBIX BapHAHTOB MHHEPAIBHBIX H
KOMIIIEKCHBIX yIOOpEHHH.

HayuyHasi HOBHM3Ha HCCJI€OBAHHMsI 3aKJIIOYaeTCs B TOM, YTO BIIEPBbIE ObLIa IPOBEAEHA CHCTEMaTHYecKas
OLICHKA BEreTaTUBHOIO Pa3BUTHS IIOJBOCB BHIIHH, PAa3MHOKEHHBIX in Vitro B J1aOOPAaTOPHBIX YCIOBHAX, H
BIIMSIHUSI UX POCTa Ha yJOOpeHHyIo cpeny. MccrnenoBaHue OXBaThIBAIO KakK JIAOOPATOPHYIO, TaK M ITIOJIEBYIO
CTaAuU, U Ha HAyYHOM OCHOBE M3y4alHCh IPOILECC aaNTallMM paccabl K HOBBIM YCIOBHSM OKpY:KarolleH
Cpezibl, TaKNE MTOKa3aTeNH, KaK BBICOTA ¥ TOJIIMHA CTBOJIA, KOJMUYECTBO JINCTHEB U KOPHEBAsI CHCTEMA.
IIpuknagHoe 3HAYeHHMe MCCIEJOBAHWSA — IIOJYYEHHbIE HAy4HBIC PE3YJIbTAaThl MOKA3bIBAIOT, YTO IPHUBOH,
BBIpAIIIEHHBIE N Vitro, ObUIN TIEPEHECEHBI B TOJIE C MIPOIIEHTOM aJaNnTalii K HOBBIM YCIOBHSM OKPY)KaroOIIEH
cpensl (85-90%). IlpumeHeHNe MHUHEPATBHBIX M KOMIUIEKCHBIX yZOOPEHHMH YBEIWYMIIO BBICOTY M TOJIIMHY
cTBosia caxkeHieB Ha 20-25%, a KopHEBas cHCTeMa M KOJIMYECTBO JIMCTHEB DPAa3BUBAINCH ObICTpee. OTH
pe3yabTaThl TOKa3bIBAIOT, YTO COUYETAHNE MPUBOEB, BHIPAIIEHHBIX in Vitro, 1 ONTUMAJIBHOTO YIOOPEHHS BaXKHO
JUI  TIOJMYy4YeHUS! BBICOKOKAUECTBEHHBIX, OE3BHPYCHBIX Ca)KEHIIEB BHIIHH B YCIOBHSAX WHTEHCHBHOTO
CaJI0BOJICTBA.

PesyabTarel HcciaeoBaHMsl OOECIEUMBAIOT TPOYHYIO HAYYHYIO OCHOBY IUISI PACHIMPEHUS TPUMEHCHUS
paccapl, BEIpaIeHHOH in Vitro, B cajoBocTBe. B TO ke BpeMs, BIUsIHNAE yI0OpEeHNil Ha BETETaTHBHOE Pa3BUTHE
paccazpl JUIS 3/I0pOBOTO M TIPOAYKTHBHOTO pPOCTa BHIIHEBHIX JEPEBHEB MMeEET OONBIIOE 3HAYECHHE IS
MOBBIIICHNUS TIPOTYKTUBHOCTH M Ka4eCTBA PAacca bl B HHTEHCHBHOM CaJI0BOCTBE.
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KnioueBsble ciioBa: METON in Vitro, YepeHOK BUILIHHM, IPUBHUTHII CakeHell, yIoOpeHIe, BETreTaTHBHOE PAa3BUTHE

FERTILIZATION OF IN VITRO PROPAGATED AND GRAFTED CHERRY
SEEDLINGS
Gizilgul Sabir Dadashova
RESUME

The purpose of the study is to develop a technology for rapid and mass propagation of MAXMA 14 seedlings
using the in vitro method.
Research methodology - MAXMA 14 seedlings propagated in the laboratory using the in vitro method were
transferred to the open field after they were ready for adaptation. During the experiment, the survival rate,
height, trunk thickness, number of leaves and root system of the seedlings were developed. Their vegetative
development was evaluated by applying various mineral and complex fertilizer options .
The scientific novelty of the study is that it was the first time that a systematic evaluation of the vegetative
development of cherry rootstocks propagated in vitro under laboratory conditions and the effect of their growth
on a fertilizer background was conducted. This study covered both laboratory and open field stages, and the
process of adaptation of seedlings to new environmental conditions, indicators such as height and trunk
thickness, leaf number and root system were studied on a scientific basis
Applied significance of the study - The obtained scientific results show that the in vitro propagated scions
were transferred to the field with a percentage of adaptation to new environmental conditions (85-90%). The
application of mineral and complex fertilizers increased the height and trunk thickness of the seedlings by 20—
25%, and the root system and number of leaves developed faster. These results show that the combination of in
vitro propagated scions and optimal fertilization is important for the production of high-quality, virus-free cherry
seedlings in intensive ardening.
The results of the study - create a solid scientific basis for expanding the application of in vitro-grown scions in
horticulture. At the same time, the effect of fertilization on the vegetative development of seedlings for healthy
and productive cultivation of cherry trees is of great importance for increasing productivity and seedling quality
in intensive gardening.

Keywords: in vitro method, cherry scion, grafted seedling, fertilizer, vegetative development
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