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ABSTRACT

Seeds of three winter wheat bread cultivars (Triticum aestivum L.): Sadovo 1, Sadovo 772 and Katya, and three
durum wheat cultivars (Triticum durum Desf): Progress, Vazhod and Beloslava were used. The accessions have been
submitted to sorbtion drying to low moisture content (water activity a = 0,116). No essential changes were observed
in the initial seedling growth. In evaluation of peroxidase isozyme spectra of seedlings no significant changes were
detected as a result of sorption drying to low seed moisture and subsequent storage at -18°C. Field evaluation of the
main structural plant yield elements uncovered no statistically significant unfavorable effects on the regeneration
capacity of wheat seeds as a result of drying (water activity a = 0,116) and cool storage (-18°C).
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PE3IOME

W3cnenBanu ca cemeHa oT Tpu copra obukHoBeHa mmieHnma: Camosol, CamoBo772 u Kars u Tpu copTa TBBpIA
mmennna: [porpec, Be3xon n benocnasa. O6pa3unTe ca mocTaBeHH 3a 00€3BOIHIBAHE 10 HICKO BOJHO ChbpKaHNE
(Bonna aktusHOCT @ = 0,116) 4pe3 COPOUMOHHO CymIeHe. YCTaHOBEHH Ca HECBHIIECTBEHH IPOMEHH B HA4aIHHS
pactexx Ha moHMIMTE. [IpH M3cienBaHe HA NMEPOKCHAA3HUTE W30€H3UMHHU CIIEKTPU OT MOHHWIN HE Ca YCTAaHOBCHH
CBIIECTBCHN M3MEHEHHUS B CIIEKTHPA Ha MEPOKCHAA3NUTE KAaTO PE3YNTaT OT CyIICHE A0 HHUCKO BIAroChIbp)KaHUE U
rocyeBaso cbxpaneHue npu -18°C. Hsima nokasaHa TeHACHIMS 32 OTPULIATEIIHO BIMSHHUE BBPXY PENPOAYKTHBHATA
CHOCOOHOCT Ha MIIEHUYEHNTE CEMEHA IPETHPIIENHN CYNIEHE JI0 HUCBK Ipenesn (BonHa aktueHoCcT a = 0,116) u cTyzmeno
cexpanenue (-18°C).

KnioyoBn aymu: ceme, MWEHNLA, CbXpaHEHWe, CylleHe, MepokCMAasHU M30EH3UMM, pacTeX Ha MOHWLM, PenpopyKTMBeH
KanauuTer;
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DETAILED ABSTRACT

Seeds of three cultivars bread winter wheat (Triticum
aestivum L.): Sadovo 1, Sadovo 772 and Katya, and
three cultivars of durum wheat (Triticum durum Desf):
Progress, Vazhod and Beloslava were used.  The
accessions have been submitted to sorption drying to
low moisture content (minimum water activity a =
0,116) using four levels of dehumidification at ambient
temperature (°C) and relative air humidity (RH, %): 1).
40.2% RH, 24.22°C; 2). 29.7% RH, 27.17°C; 3). 19.7%
RH, 24.14°C; 4). 11.6% RH, 17.70°C.

The effect of treatment (low seed moisture and cold
storage) on seed growth and regeneration capacity was
determined by evaluating seed germination, seedlings
growth, performing isozyme analysis of peroxidase
and by field evaluation of plant productivity. Although
in a previous study [10] negative changes in seed
germination were not detected, delay of initial seedling
growth was observed in a proportion to the level of seed
dehumidification. More clear changes occur as result
of drying to low moisture level described with water
activity a_ =0.116 (Fig.1) There should be pointed out
that coleoptile growth of T. aestivum is more significantly
affected than root growth and vice versa for T. durum. The
changes in seedling growth do not relate to the reduction
of seed viability.

Isozyme spectra (anode and cathode isozymes) of
peroxidases isolated from young wheat roots were
evaluated in starch gel according to previously described
methods [3]. Differences between plant species and
genotypes were observed (Fig.2 and Fig.3). However,
significant changes in peroxidase spectra in relation to
the seed treatment (drying and cold storage) were not
detected.

The storage effect of dry wheat seeds on their regeneration
capacity was determined by field experiment for
regeneration of treated accessions. For that purpose
controls (no treatment) and seed accessions subjected
to different level of dehumidification and storage were
planted during 2006-2007 in the experimental field of
IPGR, Sadovo. An evaluation using 8 morphological
traits was carried out that include the main structural
elements of plant yield (Table 1 and Table 2). T-criteria of
Student was used to compare the statistical significance
of differences between controls and treated accessions.
The results are showing that the differences observed
between controls and examined treatments are not
statistically significant. More over, the results illustrate
as well lack of negative effects induced by seed drying
and cold storage.

In conclusion the present study confirms that drying to
low and very low moisture content of wheat seeds (T.
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aestivum and T. durum) combined with cold storage at
-18°C has no negative impact on the initial seed growth.
As well peroxidase isozyme spectra of seedlings and
regeneration capacity of treated seeds are not influenced.

yBo[

JBATOCpOYHOTO CHXpaHCHHE Ha ceMeHaTa B TeHOaHKa €
CBBP3aHO C TTOIXOIIIIaTa UM 00paboTKa 3a J]a MPESKUBEAT
JBITBT TICPUOJ B CHCTOSTHIE Ha KpUnToOno3a. Heooxommum
€Tarl OT MpeBapuTeTHaTa 00padoTKa 3a ChXpaHEHHE MTPH
-18°C e cymieHeTo 10 AONMyCTUM Ipesen 3a OTAENISHE Ha
cBOOOIHATA BOAA OT CEMEHHUTE CTPYKTypH [2], [6], [7].
CriocoOHOCTTa Ha ceMeHara Ja MPESKUBSIBAT CYIICHETO
U OXJIaXJaHeTO Mo Kiacudukanusara Ha Roberts [9]
OTIPEIeIIS TAXHHOTO XapaKTepU3UPaHE KaTo ,,ChXPAHUME
(orthodox) w ,,rpymHO chxpanmmu” (recalcitrant). Eto
3aI10 OTHACSIHETO Ha CEMEHATa OT OIIpeIeNICH PaCTUTEIICH
BHJ KBM CYIICHE JI0 HHUCBHK TPENeNT M OXJIaXIaHE ITOJ
TeMIepaTypara Ha 3aMpb3BaHE Ha BOZATa CE OIMPECIis
KaTo ‘KITFOYOBO’ 32 OPTaHU3UPAHETO U MOIBPIKAHETO Ha
€X Situ KOJIEKITUN B TEHOAHKH.

Lenra Ha HACTOSAIIETO HW3CIIEABAHE € Ja CE YCTAaHOBHU
BIHMSIHAETO Ha CTEMEHTa Ha CyImIeHe Ha CeMeHa OT
obukHoBeHa (Triticum aestivum L.) u TBBpaa mmreHua
(Triticum durum Desf.) mpu cvxpanenune mpu -18°C,
BBPXY HAYaJHHUS PACcTeX, MEPOKCHIa3HATA AKTUBHOCT U
PETPOIYKTUBHATA CTIOCOOHOCT.

MATEPWUAN N METOOU

Cemenen Marepuait: M3non3sanu ca ceMeHa OT TP copTa
obukHoBeHa mureHuna (Triticum aestivum L.): Cagosol,
CanoBo772 u Kara u Tpu copra TBbpjAa IMIICHHUIIA
(Triticum durum Desf.): [Iporpec, Bb3xon u benocnaga.
CemeHara oT BCEKH COPT ca pa3jielieHH Ha 5 mpoOu OT 110
500 rpama, OT KOUTO eqHara Mpoda ¢ B3eTa 3a KOHTPOJIA.
Ocrananure 4 npoOM ca M3CYLIEHW NPHU TeMIeparypa
(°C) m oTHOCHTENIHA BIAXHOCT Ha Bb3yxa (RH,%) kakto
ciensa: 1). 40.2% RH, 24.22°C; 2). 29.7% RH, 27.17°C;
3). 19.7% RH, 24.14°C; 4). 11.6% RH, 17.70°C.
CymieHeTo Ha ceMeHaTa € IIpOBEIEHO B KaOuHa
3a COpPOLMOHHO CyIIeHe, CHabIeHa ¢ Bb3AYIICH
obesBnakHuTesr Munters MD300. Cnex jmocturane
Ha paBHOBECHA BJlara BCsIKa OT MPOOWTE € 3aTBOpeHa
XEPMETHYHO BBHB BaKyyMHa OIAKOBKAa OT JIAMUHHPAHO
anmymunneBo ¢ommo Tun cauasuu  (PE/AL/PE) wu
rocTaBeHa 3a chXxpaHeHue npu -18°C B mpoabDKeHUE
Ha JIBE TOJMHH.

ChbIbp)KaHHETO Ha BJIara B CEMEHaTa € ONpPEJeIeHO 110
teroBeH metox (BIC 601-85). PactexbT Ha KbiHA H
KOpEeHa € M3MEpEeH Ha YeTBHPTHs JeH OT 3ajlaraHe Ha
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Hp06l/ITe 3a IIOKBJHBAaHC BbBB BEPTHUKAJIHU XAPTUCHU
pynorn (BIIC 601-85), kato or Bceku obOpaser; ce
U3MepBarT Mo 25 Milaau MOHUIH.

V30eH3UMHH CHOEKTPH HAa MEPOKCHIa3a OT KOpeHYeTa
HV3Bnenure ca MPUrOTBEHU HA 3-5 CH OT MOKBJIBAHETO
Ha ceMeHara, ¢ bopareH Oydep (pH 8.4) B choTHOIICHHE
1:3 wmaca/obem, g/ml. IlpoBemeHa e XOpH3OHTAJIHA
esiekTpoopesa B ckopOeseH ren ¢ koHueHTpams 15%
u enexrponen Oydep ¢ pH=8.3 (0.3M H,BO,/NaOH c
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pH=8.3) no moauduuupan merox Ha CrosHoBa [3] or
metona Ha Whitmore [11].

BnusHuero BBpPXY penpoAyKTUBHHUS KamalUTeT Ha
CeMeHaTa MPEThPIENN pa3IuyHa CTENEH Ha CyIIeHEe U
cbxpaHsaBaHu npH -18°C e ompeneneHo B MOJCKH OMUT
B onutHOTO none Ha MPT'P npe3 2007r. Kato xoHTpoau
ca M3MO0JI3BaHU CEMEHa OT ChIIUTE MAPTUIH, KOUTO HE ca
cyuieHu U ca cbxpansianu mpu 6°C u 50% RH. H3bpiien
e OMOMEeTpUYEeH aHaJK3 Mo 8 TOoKa3ares: BUCOUMHA Ha
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@ur. 1PacTex Ha KbJIH M KOPSH Ha ceMeHa OT OOMKHOBE U TBbP/A IIIICHHUIIA, KOUTO ¢a IPETHPIICIH pa3InyHa CTCIICH
Ha COPOIIMOHHO CYIIICHE U ChbXpaHCHHE 3a JIBe ToAuHU pH -18°C.

1 - xoHTpONa; 2, 3, 4, 5 — ceMeHa CyllleHU NPU ChbOTBETHA OTHOCUTEIHA BIAXKHOCT Ha BB3ayxa (RH%) - 40.2%;
29.7%; 19.7% n 11.6%
Fig.1 Sprout and root growth of soft wheat seeds and durum wheat seeds, which have suffered varying degrees of
sorption drying and storage for two years at -18°C.
I-control; 2, 3, 4, 5 - seeds dried at respective air relative humidity (RH%) - 40.2%; 29.7%; 19.7% u 11.6%
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pacreHueTo, oo1a 6paTuMoCT, TPOAYKTUBHA OpaTUMOCT,
IbJDKMHA Ha Kjaca, Opoil Kiacyera B KJiac, Opoil 3bpHa
B IIEHTpAJICH KJIac, TerNIO Ha 3bPHA B LICHTPAJICH KJAac,
TEIJI0 Ha 3bPHA OT pacTeHue. [[poBeIeH € CTaTHCTUYECKH
aHANM3 3a JIOKa3BaHE CTATHCTHYECKara 3HAYMMOCT Ha
PA3JIMKUTE MCKAY OTACITHUTC BapHUaAHTU.

PE3YINTATU U OBCBbXXOAHE

IlokblIHBaHE ¥ pacTeX Ha CeMEHATa IpeThpIean
cymmene HaOmromaBaH e TIO-MHTEH3WBCH pacTeX Ha
KOPCHHTE B CpPaBHCHHWE C TO3M Ha KBJIHOBETE U TIPHU
JIBaTa BHJIA M3cienBanu mmeHuny (dur.1). YcraHoBeHa
¢ SCHO W3pa3cHa TEHACHINS 32 HaMaJsiBAaHE pacTexa
Ha KBJIHA W Ha KOpPEHa IPH CEeMEHara MpeThPIEITH
CylleHe U chbXpaHeHue npH -18°C, He3aBUCUMO Ye Te ca
pexXuapaTupaHu 10 enHa U chIa BiaxHocT (15%) npenn
Jla ce TIOCTaBAT 3a IMOKbIHBaHe. [Ipm oOWKHOBEHaTa
MIIICHUTIA TTOHIMKCHHUETO B pacTeka Ha KOpeHa € To-
IMOKA3aTEJIHO B 3aBUCUMOCT OT OTHOCHUTEIHATA BIIAYKHOCT
Ha BB3IyXa 3a cymeHe. [I[poMeHuTe B pacTexa Ha KbJTHA
ca o-HEe3HAYHTEITHH, KaTo IpH copT KaTs mpmkuHaTa Ha
KbJIHA TIOYTH HE Ce MPOMEHS M TPH YCTHPHUTE BapHaHTa
Ha cymeHe. [Ipu TBBpmaTa mMINEHWIA, 3a pa3lIuka OT
OOMKHOBEHATA MIICHUIA, IPY PA3INIHUTE BapUAHTH Ha
CYIIICHE ce HaOIIfo/1aBa Io-CJ1a00 M3MEHEHHE B IBIDKIHATA
Ha KOpPCHAa W TIIO-CHJIHO W3Pa3eHO B JBJDKMHATA Ha
KbJIHA.

B npeanimHOTO HY N3CIIEIBAHE CE II0COUBA, Y€ B PE3YITAT
Ha CYyIIEHETO HE CE YCTAHOBSIBA 3arMBaHE Ha CEMEHA,
T.e. KbIHsAeMOcTTa He ce npomens [10]. Tyk crmensa nma
oTOeNeKuM, Ue ce HabIroaaBa 3aIbpKaHe B pacTexa Ha
KOpEHa M Ha KbJIHA Ha CEMEHara NPEThPIENH CyIICHE.
Haii-sicHo TOBa HEraTMBHO U3MEHEHUE CE MPOSBSIBA IIPU
CYIIIEHE JI0 MHOTO HUCHK ITPE/IEIT, KOUTO Ce XapaKTepH3npa
C TIlapaMeTpH 3a BOJHA aKTHBHOCT Ha Bb3ayxa a, =0.116
[10].

V30€H3MMHN CHEKTPH HAa TEPOKCHIA3a OT CEMEHa
IIPETHPIIENN CYIIEHE YCTaHOBEHO €, Ue C IMPOCIEAsIBaHEe
Ha [IEPOKCUIa3HUTE N30CH3UMH YCIICIITHO CE yCTaHOBSIBAT
HETaTHBHMU TNPOMEHH B pe3ynTar oT cymene[4], [5],
[8]. B macrosmero wm3cienBaHe dpe3 eneKkTpodopesa
B CKOpOeseH Tel ca aHaJM3MpaHH HEPOKCHIA3HUTE
CIEKTPU Ha M3BJICNHM OT KOPEHH M Ca YCTAHOBEHH
KaTOJHNWTE W AHOJHHUTE KOMIIOHEHTH B KOHTPOJHHTE
poOH ¥ BapHAaHTH Ha CYIIICHE 32 BCEKH OT U3CJIC/IBAHNTE
coproBe. [Ipu coptoBere ot T. aestivum L. xatomnute
KOMITIOHEHTH Bapupar 1o Opoi U MOABMKHOCT, KaTo TPH
copt CamoBol ca tpm, a mpu coproBere CamoBo772 u
Katst ca getnpu. AHOTHUTE KOMITOHEHTH ca 00O TpHU
¥ Bapupar 1o MOIBIKHOCT U Tpu  Tpute copra (dur.1).
IIpu coprosere ot T. durum Desf. kaToqHITE KOMITOHEHTH
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CBLIO Bapupar 1o Opoil W MOIBHKHOCT, KaTo MPH COPT
IIporpec ca tpu, a npu coprosere Bu3xon u benocnasa
- YCTUPH. AHOI[HI/ISIT KOMIIOHCHT € C€IWH W Bapupa I1o
MOJBIDKHOCT TIPH TPUTE cOpTa TBbpAa mieHuna. Ciensa
Jla MoCO4YUuM, Y€ KaTOAHUTE U aHOAHUTEC MEPOKCHUIA3N HA
O0OMKHOBEHATa IIIEHHUIA CE PA3INYaBaT ChIECTBEHO OT
TC31 Ha TBbpAaTa MIICHUIA. TB’I)pZ[aTa HNmeHuna € ¢ 1o-
Oorar CrieKThp Ha KaTOJHH MEPOKCHUAA3U U C MO-MaJKo
Ha Opoi aHOHM KOMIIOHCHTH.

HezaBucumo oT coOpToBHUTE Pa3IUKU B MEPOKCUAA3ZHUTE
CHEeKTpH M TpHU IIECTTe M3CIEIBAaHM cOpTa HE ce
YCTAHOBSIBAT TPOMEHM, KOHTO Ja C€ CBBbp3BaT C
MIPOBE/ICHOTO CYIIEHE 10 HUCHK MIPEJEN U MOCIeIBalI0TO
CbXpaHEHHE.

Bausnue Ha PA3JINMYHUTC HHWBA Ha CYIICHC BbPXY

PEOPOAYKTHBHATA CIIOCOOHOCT Ha pacTCHUATA
Cemenara oT Ppa3JIMIHUTC BApUAHTU Ha CYIICHC, KAKTO

U KOHTponuTe ca penpoayuupanu npe3 2007 roauHa
B excnepuMmentanHoto noie Ha WPI'P, rp. Canoso.
W3BbpiieH e OMOMETpHYEH aHalu3 Mo § IOoKasaTelny,
KOUTO 00XBallaT OCHOBHHUTE CTPYKTYPHHUTE EJIEMEHTH
Ha nobmBa (Tabmuma 1 wm Tabnmma 2). 3a omeHka
JOCTOBEPHOCTTa Ha PpA3IMKUTE MEXAy KOHTpojaTa
W W3MUTBAaHWTE BapUaHTH Ha CyIICHE € W3MON3BaH t-
KpHUTEpUT 3a toctoBepHOCT Ha Student [1]. [Tomyuennte
pe3yaTaTH MOKa3Bar, ue KaTo ISJI0 HAMaMe JI0Ka3aHOCT
Ha pa3IMKUTE MEX1y KOHTpojara M W3CIIC/BAaHUTE
BapUaHTH Ha CyIICHE 10 OTHOLICHNE HA TO-TOJIsIMa 4acT
OT ITOKAa3aTeJInTe.

YcTaHOBEHH ca I0Ka3aHH PA3JIMKHI C HUCKA CTAaTHCTHYECKA
3HAYUMOCT TI0 TIOKa3arelsl ‘BUCOYMHA Ha PACTEHHETO’
ripu copt Canosol (cymene npu RH=40.2%) n ipu copt
porpec (cymene mpu RH=19.7%). Crarucrudecku
3HAYMMHU pa3uKu nMameprcoprosere [Iporpec(cymene
ripu RH=40.2%) n benocnaga (cymene npu RH=11.6%).
Ilo moxaszarenss ‘obmia OpaTMMOCT’ ce TpOsBSIBAT
CTaTHCTHYECKH 3HAYMMH pa3iuky npu [Iporpec (cymreHe
RH=29.7%), benocnaBa (cymene mnpu RH=40.2%),
Canoso (cymene mpu RH=40.2% u npu RH=29.7%) u
Karss (RH=19.7%). Bucoka crarncrniecka 3HaYUMOCT
Ha pa3IUKUTe nMame npu copt benocnasa (cymieHe npu
RH=29.7%). Ilo noka3zaren ‘mpogykTHBHa Oparnmoct’
CTaTHCTHYECKH 3HAYMMHU PA3JIMKU Ca YCTAHOBEHU IIPH
Canool (RH=40.2%) u npu Kara (RH=19.7%). Tlo
MoKasaTen ‘IbJDKMHA Ha Kilaca’ JIOKAa3aHW Pas3iiKH
C HHUCKAa CTaTHCTHYECKAa 3HAYMMOCT Ca YCTaHOBEHH
mpu coptoBete Bu3xom (RH=29.7%) u Camosol
(RH=19.7%), a mpu copt Kars (RH=19.7) noxazanocrra
Ha Pa3IMKHTE € CTaTHCTHYeCKH 3HaunMa. [1o mokasarers
‘Opo#t KiacueTa B IIEHTPAJICH KJIac’ JIOKa3aHW pa3lIuKh
C HHCKa CTAaTHCTHYECKAa 3HAYMMOCT MMame TpH COpT
Iporpec (RH=19.7%) u ipu copt Cagoso 1 (RH=40.2%;
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NFLUENCE OF DRYING AND GENEBANK STORAGE ON INITIAL GROWTH, PEROXIDASE ACTIVITY AND REGENERATION

CAPACITY OF WHEAT SEEDS
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GERGANA DESHEVA, SIYKA STOYANOVA, KOLYO KOLEV

RH=29.7%). I1o ‘TernoTo Ha 3bpHAaTa B IEHTPAITHUS Ki1ac’
JIOKa3aHa pa3liiKa ¢ HUCKA CTAaTUCTHYECKA 3HAUUMOCT €
ycraHoBeHa camo 1pu coprosere [Iporpec (RH=40.2%)
n Br3xon (RH=29.7%)

IIpu coprosere TBBpaa mnuenuna IIporpec u Bb3xon
nMaMe JI0Ka3aHOCT Ha PAa3IMKHUTE IO OTHOIICHHE Ha
‘TEIVIOTO Ha 3bpHATa OT pacTeHHe W NpPU YETHPHUTE
BapuHaHTa Ha CylleHe, JOoKaTo NHpu copT benocnasa
JIOKa3aHa pas3iMKa C HHUCKA CTAaTUCTHYECKa 3HAYMMOCT
CBIIECTBYBA caMo MpH ceMeHa cyieHu npu RH=29.7%.
IIpu oOukHOBeHaTa MIIEHUIA JOKAa3aHU PA3IUKU C
HHUCKa CTaTUCTHYECKa 3HAYMMOCT Ca YCTAHOBEHH IIPH
copr CanoBol (RH=40.2%) u mpu copr CanoBo772
(RH=19.7%).

B szaxmrouenne MoxeM ga 0000IMM, Y€ Karo IisuIo
BapUpPAHETO 110 MOP(OIOTHYHN W CTOTIAHCKH TPHU3HALH
MEXIy KOHTPOJIMTE W YETHPUTE BapuaHTa Ha CyIICHE
NpU U3CIICIBAHUTE COPTOBE OOMKHOBEHAa M TBbpjaTa
MIIEHWI]a HE ca CTAaTUCTHYecKh aokazaHu. OT ToBa
cliesiBa, 4e HsIMa J0Ka3aHa TeHJCHTIMS 32 OTPHIATEITHO
BJIMSTHHE Ha COPOLIMOHHOTO CYyILIEHE U ChXpaHEHHE NpH
-18°C BBpXy pempoayKTHBHATA CIIOCOOHOCT Ha CeMEHa
OT OOMKHOBEHA M TBHp/a MIICHUIIA.

n3soaun

1. YcraHOBEHO € 3agbpikaHe B HayaJdHMSA PACTEX Ha
KOpEHa U Ha KbJIHA HAa CEMEHA OT OOMKHOBEHA M TBBPIA
TIIIICHUTIA, KOUTO Ca IIPETHPIICIH CYIIeHE J0 MHOTO HUCHK
npenen (BogHa aktuBHOCT a, =0.116) m mocnensano
cbxpaHeHne npu -18°C 0Ge3 ToBa Ja € CBBP3aHO C
MTOHIKEHNE Ha KBIIHAEMOCTTA.

2. VYcTaHOBEHH ca BHIOBH H COPTOBH pa3iWKH B
MEPOKCUIa3HUTE CIEKTPH Ha OOMKHOBEHa M TBBpIA
nmreHua. Hama maHHM 3a IpOMEHH B HM30CH3UMHHUTE
CIIEKTPH, KOUTO J]a CE CBBP3BaT C MPOBEICHOTO CYIIICHE U
1ocye/1BajoTo chxpaneHue npu -18°C.

3. Pa3nukute 1o MOP(POIOTUYHH ¥ CTOIAHCKH TIPU3HALIH
MEXIy KOHTPOJHHTE TPOOH, W MPOOWTE MPETHPIETH
CylleHe U cbXxpaHeHue mpu -18°C, He ca CTaTHCTUYECKH
Joka3aHu. HsaMa naHHM 3a CBIIECTBEHM NPOMEHHU B
PENPOAYKTHUBHASA KalallUTeT HAa CeMEHaTa IpeThPIeTn
CYIIICHE JT0 HUCHK Tpe/ieT U ChXpaHeHUE B TeHOAHKA ITpH
-18°C.
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