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The cryoconservation of seed materials of Serratula kirghisorum

Seed germination and viability of seed material of Serratula kirghisorum of various methods®of
cryoconservation are studied; influence of a container, a method of freezing and defrosting, application of
cryoprotectors is defined. The best indicators have been received at use of glycerin as cryoprotector, plastic
test tubes. Thawing of seed material needed to be carried out quickly with application of a hot water bath. The
biology of germination of seed material at various methods of cryodeposition is studied. Essential distin€tions
in biology germination of seeds after a cryopreservation aren't revealed. The sprout passed all phases of'de-
velopment; the sizes of the main parts of sprout had not considerable differences. After freezitg in liquid ni-
trogen passing by a sprout of phases of development happened slightly quicker, on average fotiene day, be-
sides sprouts were more viable and strong. All results testified about safety of a cryopréservationifor'a seed
germ, and allowed to use this method for preservation of seed material during cfeation of a‘cellection,of en-
demic plants’ seeds.

Key words: seed material, storage, cryoconservation, liquid nitrogen, endemieplantySerratula kirghisorum.

The deep freezing of seeds is considered one of perspective methods of storage of plant genomes (until
the temperature of liquid nitrogen), that theoretically allows to keep Wiability and genetic full value of seed
material unlimited time. However, it is important to optimize conditions‘of introduction of a species to a col-
lection as much as possible to save the available viability of\seéed material. The various factors exert impact
on safety of viability of seeds: freezing speed, thawing\ speed, humidity of seeds, existence of a
cryoprotectors and even container [1-3].

The method of deep freezing of seed materials of Serkatula kirghisorum was not applied, the tolerance
of seeds to storage at ultralow temperatures was not studied:

The aim of present research was the ch@ice of,optimum conditions of cryostorage of seed material of
the endemic ecdysterone-containing plant,

Methodology

Object of research was the seedmaterials of Serratula kirgisorum lljin, Asteraceae family. Serratula
kirgisorum is perennial grassy plant, 1040 cm high. Plant stalk is single, simple, direct, ridge, almost naked,
with the leaf in the top part. Jfedaves ftom below are more pale, naked, only on a border with dense short eye-
lashes; radical and lower stem léaves and are oval or extended, short and petiole, almost lira-shaped, gear, sel-
dom plumose and separatefistemp,leaves are sedentary, lira-shaped or plumose and separate; top leaves are often
un-separable, lanceolate and linear, small by size. The basket is single; spathe is 12—15 mm long and 10-20
mm wide, greenishi=golden, naked or a little ragged; external leaves are oval, middle leaves of flower basket are
wide — lanceolate with tenon 1-3 mm, on the top are pale-brown, with streaks, internal leaves have on a top
short trichomes. The receptacle is setaceous. This species grows on salty and clay-stone steppe of desert regions
of Kazakhstananhd mpPMountains Altai, Tarbagatai and Dzhungar Alatau. Endemic of Kazkahstan [4—6].

Rescanch of viability and energy of seed germination is carried out according to M.S.Zorina and
S P.Kabanowai7], M.V .Maltseva's methodical instructions [8].

In vitro seeds are couched in Petri's dishes in 4-fold frequency on 2 layers of the filter paper moistened
withythe distilled water. Petri's dishes with seed material placed in the climatic cell at a temperature +24 °C.
For experiments seeds didn't select specially, rejected only damaged, with the changed coloring or empty.

Statistical processing of results was conducted by N.L.Udolskaya's technique [9].

Freezing of seeds was carried out by two ways. Seeds gradually cooled up to the temperature — 48—
50 °C in the freezer Sanyo Medikal Freezer, the MDF model — U 442 (T), with a two-level method with an
initial interval of 1-2 °C of half an hour up to the temperature of -30 °C. In the second step of cooling the
speed of freezing was increased to 4—5 °C in half an hour and brought to temperature of -50 °C, after that
seeds placed in big cryotanks on storage in nitrogen vapors at the temperature 183—185 °C [10]. Besides used
fast freezing by immersion of seeds in various containers directly in liquid nitrogen with temperature —
196 °C, as a cryoprotector was used glycerin and 10 % water solution of sucrose.
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Results and discussion

The series of experiments on freezing of seed material of the studied species has been carried out. Seeds
of Serratula kirghisorum in various container: fabric sacks, plastic test tubes (cryotest tubes of the Nunc
brand), envelopes from a foil, immersed in liquid nitrogen (-196 °C). Thawing of seeds was carried out in
various ways — slowly, at the room temperature; quickly, on a water bath with a temperature of 80 °C; ap-
plied crops with a two-day delay after thawing on air.

Initial viability of seed material was 71,77+0,6 %, energy of germination was 36,06+0,7 %.

Literary data demonstrated that the container in which objects immerse in nitrogen exerts impact on
safety of biological material. In experiment we used a foil, plastic test tubes and a container from fabric (
The best degree of safety of viability and energy of germination was shown by the seeds frozen i stig\test
tubes — 75,7542 %. Using of a container from a foil and fabric led to decrease in preservati
seeds 56 % and 53 % accordantly, that was 78 % and 77 % of initial viability of
cryodeposition of seeds of Serratula kirghisorum we recommended to use plastic test tubes.
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Figure 1. Dependence of preservation o y of seeds of Serratula kirghisorum
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because during | a, deposition it was important to keep viability of seed material as much as possible.
100
80
% 60
40
20
0
Control Plastic Fabric
energy of germination . seed germination

Figure 2. Preservation of viability of seeds of Serratula kirghisorum
after a cryopreservation and fast thawing
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During contacted our researches we have used the method of program freezing mastered at the All-
Russian Research Institute of Plant Growing of N.I.Vavilov (Saint Petersburg). Seed material was exposed to
two-level freezing — slowly to -30 °C and -50 °C, then quickly immersing in vapors of liquid nitrogen at a
temperature of -183—185 °C. Defrosting of seeds was carried out slowly at the room temperature. The re-
ceived results (Fig. 3) have shown that all three options of experiment have led to decrease in viability of
seed material. However, the best of the received indicators were cooling to — 50 °C without immersion in
nitrogen vapors. These results demonstrated that there was no full exit of intracellular free water and at deep
freezing the ice crystals damaging a germ are formed.
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Figure,4. Influence of glycerin on preservation of survival of seeds at cryostorage
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Figure 5. Influence of 10 % solution of sucrose on preservation of survival of seeds at cryostorage
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Use of glycerin as a cryoprotector has considerably increased viability of seeds and seed germination.
So, seed germination after fast thawing (cryoconservation in glycerin) was 88,25 %, that was 122 % from
initial viability. After slow thawing growth indicators were decreased until 48,8 %, that one more time em-
phasized the fact about fast thawing in water bath of seed of Serratula kirghisorum. Using sucrose solution
as acryoprotector with concentration of 10 % was not led to bigger preservation of viability of seeds. The
solution of sucrose did not interfere for formation of ice which led to damage of a germ.

Dynamics of germination of seed material was interested — whether there were changes of this indica-
tor after deep freezing. The comparative analysis of germination of seeds in control, after fast freezing and
freezing with a cryoprotector was carried out (Fig. 6).
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Figure 6. Comparison of dynamiesgef getmination of seed material
of Serratula kirghisorum in yatious options of a cryoconservation

Seeds, which have been subjected to a dgép frecziig without cryoprotector, have shown preservation of
initial viability; however there were less amicable germination of biological material. The seed material fro-
zen with a cryoprotector has higher rat€s of Viability, above than initial, and character of a curve hasn't
changed, germination was amicable.

The biology of germination of thejseed material of Serratula kirghisorum in normal conditions and after
cryostorage has been studied. Beginning 0f shoots of seeds was observed for 3 days, for the 4™ days on dried
part of a seed there appeargd the white germinal root 2,5 mm long and 1 mm wide, with well-expressed
rootcap. The appearance of a hypocotyl with white color was observed for the 5th day, by this time length of
the root made 8-9 mnd, width 4vas 1-1,5 mm. For the 7th day the hypocotyl of 14 mm long is slightly ex-
tended and took out cotyledonous leaves. For 10—11 days disclosure of cotyledonous leaves is observed, they
were lanceolate formy, gréen’color, and smooth, smooth-edged with well-expressed central vein. By this time
length of a rodtjincreased to 22-24 mm and to 1-1,5 mm wide, length of a hypocotyl of light green color
made 15—16%mm, t0,1 mm in the diameter. For the 13th day of germination the sprout had the following pa-
rameters: sproutflength was 55 mm, length of a root (white color with a brown shade) was 28 mm, diameter
of root\wasjuatil’ | mm, diameter of a root neck was 2 mm, diameter of a hypocotyl was until 1,5-2 mm,
length of cotyledonous leaves was 12 mm, width of a cotyledonous leaf was 5 mm, length of a scape of
cotyledonous leaves was 4 mm (Fig. 7).

Bssential distinctions in biology of seed germination after a cryopreservation were not revealed. The
sprout passed all phases of development; the sizes of the main parts of sprout had not considerable differ-
ences. After freezing in liquid nitrogen passing by a sprout of phases of development happened slightly
quicker, on average for one day, besides sprouts were more viable and strong. All results testified about safe-
ty of a cryopreservation for a seed germ, and allowed to use this method for preservation of seed material
during creation of a collection of endemic plants’ seeds.
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In general low and ultralow temperatures influence viability on seed towards increase that is obviously
connected with the fact that studied object belongs to orthodox seeds with organic type of rest, and also with
sharply continental climate.

On the basis of the conducted experiments we can make the conclusion that during introduction into
cryobank of genetic resources seeds of Serratula kirghisorum should be frozen with using of glycerin as a
cryoprotector and to apply fast defrosting on a hot water bath.

1 — emergence of a germinal root; 2 — appearance a
3 — carrying out outside of cotyledonous leaves; 4 is

Figure 7. Biology of germination of
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Serratula kirghisorum TYKbIMBIK MaTepHAJIaPbIH MY31aTy apKbLIbI CAKTaY

Makanaza KpPHOKOHCEPBALMAHBIH Op TYpJi oficTepi apKbUIbl KbIPFBI3 TYHMEOAChIHBIH TYKBIMIBIK
MaTepHaIIapbIHBIH OHTILITIIT MEH TipIIiTiK KaOiIeTTIIr 3epTTeNIi, bIIBICTAPABIH dcepiiepi, My3aaTy KoHe
epiTy ogicTepi, KpHONPOTEKTOpJIapAbl MNaiaanaHy aHbIKTALABL. KpPHONPOTEKTOp peTiHae INIHLEepHHI,
IUIACTUKANIBIK TYTIKTEPAI NaiiianaHy Ke3iH/Je eH )KaKChl KOpCEeTKIITep aabIHAbl. TYKbIMABIK MaTepUalaapabl
epiTyni cy OyslHIa (BaHHACHIH/A) XKBUIIAM XKYpri3y KaxeT. Kpuonenonupneyaiy op Typii oxicTepi apKbIIbI
TYKBIMJIBIK MaTepHalaapAblH OHil-ecy OHOIOTHsCH 3epTTeinni. KprHokoHcepBanusaaH KeliH TYKbIMAAP/IbIH
OHil-ecy OHOJOTHACHIHAA afTaplbIKTall albIpMaIIbUIBIKTAp OaiikaniMmaipl. OCKIH [IaMyablH OaiIbIK
CaTBICHIHAH OTEell, OpKEHHIH Heri3ri OeJIKTepiHIH emeMaepiHae alTapibIKTall aifbIPMAIIBUIBIKTAP KOK.
CyiibIK a30TTa My3/aTy/laH KeiiH eCKiHHIH JAaMy CaThuIapbl OpPTa €CemIeH Oip ToyJiKTe KbUIIaMBIPaK oTel,
COHBIMEH KaTap ecKiHzep OipliaMa eMipIleH jKoHe MBIKTBIPaK Keieai. OChIHBIH OapIIbIFbl TYKbIMHBIH ¥PBIFbI
YUIIH KPHOKOHCEPBAUMSHBIH KayilCI3AiriH [oieniei/ii KoHe CakTayOblH OChl  SIiCiH _TYKBIMABIK
MaTepHaIIap/ bl SHASMHUK OCIMIIKTeP/IiH TYKbIMIAPhIH )KUHAKTAY YIIiH Maiifaganyra MyMKiHIIK Ocpei.

A.Il. Jonounosa, E.H. I'aBpunskoBa, M.1O. HmiMypatoBa,
C.V. Tneykenona, B.I'. Bepxyk, A.B. [Tapiios

Kpuocoxpanenue cemeHHOro matepuana Serratulakirghisorum

M3ydeHs! BCXOXKECTh M KHU3HECIOCOOHOCTH CEMEHHOTO MaTepHaia CepriyXy KMPrU3CKOM IIPH Pa3InIHBIX Me-
TOJaX KPHOKOHCEPBAIIWH, OIPE/eNICHO BIMSHHUE Taphl, METOAA 3aMOPAKUBAHNS M Pa3MOPaXUBAHUS, TIPHMe-
HEeHUsI KPHONIPOTEKTOpOoB. Hamryumne mokasareny, OTMEMEHO\B CTaTHS, OBUIN ITOJIYYSHBI IPH NPUMEHEHUH
IJIMIEPUHA KaK KPUOIPOTEKTOPA, MIIACTHKOBBIX MPOOUPOK; OITaNBaHle CEMEHHOIO MaTepuaia HeoOX0IMMO
OBLIO MPOBOIUTH OBICTPO, C MPUMEHEHNEM BOAsSHOOaHM I13yteHa OG1OIOTHs IPOPACTAaHUsI CEMEHHOTO Ma-
Tepuala IpU PA3IUYHBIX METOJaX KpHOJenoHHfOBaHuA. | OnpeseneHo, 4To CYIIECTBEHHBIX Pa3iIv4yuil B
OMOJIOTHH TIPOPACTaHUHM CEMSH Iocie KpUOKQHCepBallM/He OOHapyXeHO. ABTOpaMH MOMYEPKHYTO, YTO
TIPOPOCTOK TIPOXOIMT Bce (ha3bl Pa3BUTHS;HA3MEPhl OCHOBHBIX HacTeH rmoOera 3HAYMTENBHBIX OTIMYHI He
HMEIOT; TIOCJIE 3aMOPAKUBAHUS B XXHUIKOM a30Te MPQOXO0XKIEHIe IPOPOCTKOM (a3 pa3BUTHS IPOUCXOJHUT IyTh
ObICTpee, B CpelHEM Ha OJHH CYTKH, KPOMe TOro,IpopocTku Oonee x)u3HeCIocoOHbIe U Kpenkue. Bee 310,
OIIPE/ICJICHO B CTaThe, CBHUCTCILETBYRT O OC30IIaCHOCTM KPHUOKOHCEPBALMM AN 3apOABIIIa CEMCHH U
HO3BOJISIET WCIIOJIb30BaTh JAaHHBIH METOMNCOXPAHEHHS CEMEHHOrO Marepuala HPH CO3JaHMH KOJUICKIUH
CEeMsIH 9HIEMHUYHbIX PACTCHHH.
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