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This paper presents the analysis of changes in morphometric parameters of Karaganda variety
chamomile, (Chamomilla recutita) seedlings subjected to cryopreservation with and without cryoprotective
solution PVS2. Leaf length, leaf width, hypocotyl height and root length after freezing for different time
intervals were evaluated. The results showed marked differences depending on the freezing conditions,
which emphasizes the significance of the cryopreservation method for preserving plant seed viability.

Keywords: Chamomilla recutita, Matricaria chamomilla, cryopreservation, PVS2, cryoprotectant,
liquid nitrogen.

B Z[aHHOﬁ CTaTbC MPCACTABJICH aHaAJIU3 H3MEHEHHI MOp(l)OMeTpI/ILIeCKI/IX napamMeTpoB HPOPOCTKOB

pomamiku anteynoir (Chamomilla recutita) copra Kaparanmuuckas, moaBeprHyThIX KPHOKOHCEPBAIMU C
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HCMOJIb30BAHUEM KPUOIPOTCKTOPHOTO pacTBOpa PVS2 u 0e3 Hero. O]_ICHI/IBaJ'II/ICI: TaKHC IIOKAa3aTC/Iu, KakK
IJIMHA JIUCTHEB, INMPUHA JIMCTHEB, BBICOTA THIIOKOTHWIIA U JJIMHA KOpHeﬁ II0CJIE 3aMOpaXMBAaHUA HA Pa3HbIC
BPEMEHHBIE HHTEpBAIbl. Pe3ynmpTaTel MPOAEMOHCTPUPOBATH 3aMETHBIE pPa3Iddusi B MOPQOMETpHH
IIPOPOCTKOB B 3aBUCHUMOCTH OT yCJ'IOBI/Iﬁ 3aMOpaXuBaHUsA, YTO IMOAYCPKHUBACT 3HAYUMOCTH METOIA
KPHOKOHCEPBAITHH I COXPaHEHUS KU3HECITOCOOHOCTH CEMSTH PAaCTCHHIA.

Kiaouesbie ciaoBa: Chamomilla recutita, pomamka amreuynas, KpuokoHcepsarms, PVS2,
KPUONPOTEKTOP, KUIKHUI a30T.

Introduction. Chamomile (Chamomilla recutita) is one of the most famous medicinal plants, whose
healing properties were discovered in antiquity. Decoctions and infusions of chamomile were widely,used to
treat inflammations, skin diseases, as well as to normalize the digestive system. In modern medieine, the
plant is valued for its content of bioactive components such as essential oils, ) flaveneids and
sesquiterpenoids, which have anti-inflammatory, antispasmodic and antiseptic effects [142]. Preservation of
the gene pool of medicinal plants such as Matricaria chamomilla is important forsmedicine and agro-
industry. Traditional seed storage methods have limited capacity for long-term storage, especially in unstable
climates. Cryopreservation, which involves freezing seeds in liquid nitrogen, is a promising method that
helps to ensure their long-term preservation [3]. Cryoprotectants®such as PVS2 play a key role in this
technology to prevent cell damage at extremely low temperatures [4]. Despite the advantages, the effect of
cryopreservation conditions on seedling development,remains poerly understood, which makes this area
particularly relevant [5, 6, 7].

The aim of this study was to investigate the effect of different cryopreservation conditions on
morphometric parameters of Karaganda variety chamomile seedlings.

Experimental. The object of the study ‘was the seeds of Matricaria chamomilla variety Karaganda.
The experiment included freezing 0f seeds in liquid nitrogen using cryoprotectant solution PVS2 and
freezing without cryoprotectant.‘The duration of freezing was 30 minutes, 60 minutes and 3 hours. After
thawing at room temperature;, seedss were sown in Petri dishes on double layer filter paper. The
morphometric parameters ‘0f‘the 'seedlings were measured at 15 days. The obtained data were processed
using Excel 2016 software.and the results are presented as mean values and standard deviations.

Research results‘and their discussion. Analysis of morphometric indices of seedlings obtained after
cryopreservation,showed the following results (Figure 1). Indices of leaf lamina length: the average leaf
length,ofthe control group was 2.4 mm. A slight decrease in leaf length was observed at all time intervals of
freezing “with PVS2 application (2.3-2.4 mm). This indicates the effectiveness of the cryoprotectant in
protecting the seed tissue from damage. Without PVVS2 application, leaf length remained stable except for the
60 min freezing time where the index decreased to 2.1 mm. This may be due to more pronounced cell
damage. Indices of leaf lamina width: in all variants with the use of cryoprotective solution PVS2, leaf width
varied between 1.4-1.5 mm, which is comparable to the control group. Without the use of PVS2, the
maximum width (1.7 mm) was observed at 3 hours freezing. This may be the result of stress adaptation

responses of the plants.
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Hypocotyl height increased with increasing freezing time when PVS2 was used, reaching 5.0 mm at 3-

h exposure. The highest height (6.2 mm served at 60 min freezing without cryoprotectant. This may

indicate intensive hypocotyl growt ompensatory response to stress. The root length of the control

group was 54.2 mm. When frozen u S2, the values of root length remained close to the control values
(50.5-52.3 mm), indicatin n | plant viability was maintained. Without applying cryoprotectant

during seed freezing, we a sharp decrease in root length with increasing cryopreservation time. The

minimum value (40: eached at 60-minute freezing.

The findin asize the effectiveness of PVS2 application to prevent seed damage during
cryop tion\[4 addition, the duration of freezing has a significant effect, which is in line with other
stu

C ion. The study confirmed that cryopreservation using PVS2 solution allows to minimize the

negative effects of low-temperature storage and provides preservation of viability of Karaganda chamomile
seeds. The results may be useful in the development of standard cryopreservation protocols for other species
of medicinal plants.
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The article studies the effect ofaweight indices of seedlings of Matricaria chamomilla variety
«Podmoskovnayay» after cryopreseryation.\Raw and dry weight of seedlings of the variety were evaluated
after short-term cryopreservation for:30, 60 minutes and 3 hours with PVS2 at -196 °C (in liquid nitrogen),
as well as 30, 60 minutes and“8shourswithout PVS2 and -196 °C. The development of seedlings from seeds
and their weight parametersswere monitored. Short-term cryopreservation did not deteriorate seed quality
and seedling weight, seeds of Matricaria chamomilla variety “Podmoskovnaya” stored at negative
temperature (-196°C) retained germination and seedling weight, seedlings of the varieties developed
normally.

Keywords: Matricaria chamomilla, seedling mass, dry, raw mass, cryopreservation, PVS2,
cryoprotectant, liquid nitrogen.

Makanana JopixaHalblK TyWMeAakThiH «Il0MOCKOBHAs» CYPBINBIHBIH OCKIHIEPIHIH CajiMaK
KOpCEeTKIITepiHe KPHOKOHCEpBaIsIIaH KeHiHTi acepi 3eprrenreH. CyphIll ©CKIHJIEPiHiH NIMKI KOHE KYpFaK
Maccachl KbICKa Mep3imIi KpHOKOHcepBaiusigan keriH -196°C temmneparypana (cyiibik asorra) PVS2
Kojmany apkbuibl 30, 60 MuHyT *KoHe 3 carar imriHae, coHmaii-ak PVS2 xone -196° C konman6aii 30, 60
MUHYT JXoHe 3 carar OOHbICHIHANABI. TYKBIMHAH OCKIHAEPJiH JaMyblHa JKOHE OJaplblH CcaliMak
KepceTKiluTepiHe 0akpuiay jkacaablk. Kpicka Mep3imMai KpHOKOHCEpBAlMs TYKIMHBIH CalachblH )KOHE TOMEH
temneparypana (-196°C) cakranraH O©CKIHICPAIH CalMaFblH TOMEH naeTrefi. JlopixaHalblK TYHMETaKThIH
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