MapameTpn NpOpPOCTaHHA i MOPO3OCTINKICTb MPOPOCTKIB O3UMMX KYABTYP MiCAS
nepeAnociBHOI 0OPOOKM HACiHHSI KpionpoTeKTopamu
[.1O. AbskOHEHKO, A.M. KomMnaHieLb, A.M. TOAbLIEB
IHcTuTyT Npobrem kpiobioaorii i kpiomeanunumn HAH Ykpainm, m. Xapkis
Parameters of Germination and Frost Hardiness of Winter Crops Sprouts
After Pre-Seeding Treatment of Seeds by Cryoprotectants
G.Yu. DyakoNENKkO, A.M. KomPANIYETS, A.M. GOLTSEV

Institute for Problems of Cryobiology and Cryomedicine of the National Academy
of Sciences of Ukraine, Kharkov, Ukraine

3arubenp 03MMHX KYJIBTYp BHACHIZOK BHMEp3aHHS
3aB/la€ 3HAYHUX EKOHOMIYHMX 30MTKIB Hallil KpaiHi.
B IncturyTi npobnem kpioGiosnorii 1 kpiomeauunau HAH
VYKpaiHu mpoTAToM 0araTboxX POKiB NMPOBOASTHCS JIOCHTi-
JOKEHHS 111 HU3bKHUX TeMIIepaTyp 1 pi3HUX KJIACiB XIMIYHUX
CIOJIYK Ha POCIIHU y TIepi0A X aKTUBHOT )KUTTEAISITBHOCTI 3
METOIO IiJBUIIEHHS iX CTIMKOCTI 0 il HECHPUATINBUX
MIPUPOTHHUX YMOB (3aMOPO3KH, iH(peKIi1, Tomo). [Tizcymxom
i€l poboTH € po3poOka KOMIUIEKCHUX arpoXiMiuHUX Ipe-
napartiB «Jlopcait» 1 «tOmiTep» s nepeanociBHoi 00poOKu
HAaciHHS 1 BEreTaTUBHUX POCIIMH 3 METOIO MiJABHILEHHS iX
CTIMKOCTI 10 1ii HU3bKUX TEMIIEPATyp.

VY naniit poOOTi JOCIHIHKEHO BIUTHB MEPEANIOCIiBHOT 00-
PpOoOKM HACiHHS O3UMOTO pirakKa i 03UMOi MIIEHHIIi PO3UHHA-
MU LIMX TIpernapariB, a TAKOXK KPiOMPOTEKTOPiB MOTieTUIICH-
OKCHIIB Ha OIOMETPWYHI TMapaMeTpH iX MPOPOCTAHHS MPH
PI3HHX TeMIepaTypax, MOpO30CTIHKICTh MPOPOCTKIB, BMICT
PO3YMHHUX BYIJICBOJIB Y POCIHHAX.

ExcniepiMeHTH IPOBOAMIN B T1aOOpaTOPHUX YMOBax 3
HACiHHAM 03UMOI MIIEHUII1 copTy XapkiBchka-105, o3umoro
pinaka copriB Jlanran i Amiant. Pinak Jlanrasn Takoxx BUCiBaIl
Yy BiOKpUTOMY IpyHTi. 3aCTOCOBYBAIM PO3YMHH Pi3HHUX
KoHLeHTpauii kpionporekropis ITEO-400 i ITEO-1500, xomr-
JIEKCHUX arpoxiMivHux npenaparis «kOmitep» i «lopcaii».
JlabopaTopHy CXOXKICTh BU3HAYAIH 32 yMOB ()OHOBOI TEMIIE-
parypu (20°C) i Hu3bKoi Ho3uTHBHOI Temneparypu (5...10°C).
Busnauanu BMICT pO3UYMHHHUX BYIJIEBOIB y HaA3eMHil
YaCTHHI CBUKUX pOCIHH. MOPO30CTIHKICTh POCITHH JOCTi-
JOKYBaJIM 32 METO/IOM IIPOPOCTKIB MIPHU X MPOMOPOKYBaHH1
no—7,-151-20°C.

BcraHnoBneHa cTUMYITIOFOUA JTis TEPEIOCIBHOT 00pOOKH
HaciHHS 000X KyJIBTYp PO3YMHAMHU KPiOMPOTEKTOPIB i
npenapaTis «Jlopcaii» Ta «OmiTep» mpu ix mpopolryBaHHI
ipu 3HWKeHiH (5—10°C) Temmiepatypi, a TAKOX ITiABUIIIEHHS
MOPO30CTIMKOCTI MPOPOCTKIB pimaka i MIIEHUI] Mmicis
IpoMopokyBaHHs 10 —7,—15 1 —20°C. Tak, micast mpoMopo-
JKyBaHHS IIPOPOCTKiB 00po0bIreHo1 mmenuti 10 —20°C Buxu-
110 110 87,4% (ipu 67,7% y KOHTpOi), a IPOPOCTKIB pimaka
Jo —15°C pisaung Oyna me Oinbuioro: 96,9% y kpamomy
BapiaHTi mpu 55,1% y KoHTpOIII.

BusiBiieHo, 1o B mpopocTKax MIIEHUII 1 pinaka, BUPO-
LIEHHUX 3 00pOOIEHOT0 HACIHHS, aKyMYIOETHCS 10CTOBIPHO
OlTBIIIE PO3YMHHUX BYTJICBOAIB y TOPIBHAHHI 3 KOHTPOJIb-
HUMU. J{OCHi)KEHHSIMH HE BHUSBJICHO XPOMOCOMHHUX abe-
pauiil i miABMIEHHS KUTBKOCTI MIKpOsAep Y IOCIHiKEHUX
3paskax, 10 CBIIYHUTH PO BiJICYTHICTh TOKCUYHOT il TaHUX
IpernapariB Ha i BUAA POCIHUH.

ITepennociBHa 00poOKa HaciHHS pinaka i MIIeHUI po3-
yrHaMu KpionporekTopiB ITEO-400, [IEO-1500, mpemapaTis
«Jopcait» 1 «fOnitep» CTUMYIIOE TPOPOCTAHHS HACIHHSA
mpu 3HmKeHiH (5...10°C) TemnepaTypi, miABUILYE MOPO30-
CTIMKICTB MPOPOCTKIB, a TAKOXK aKyMYJSALiI0 PO3UNHHUX
BYIVIEBOIB Y pOCIHHAaX. BcTaHOBIIEHA BiZICY THICTH TOKCUYHOL
Il mpemapaTiB HAa TEHETUYHUH arapar pinaka i mieHuI.
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The death of winter crops resulted from freezing-out
causes significant economic damages in our country. The
investigations of influence of low temperatures and various
classes of chemical compounds on plants during their vital
activity to increase their resistance to the effect of unfavou-
rable environmental conditions (frosts, infections efc.) have
been carried-out at the Institute for Problems of Cryobiology
and Cryomedicine of the National Academy of Sciences of
Ukraine for many years. The development of complex agro-
chemical formulations Dorsaj and Yupiter for pre-seeding
treatment of seeds and vegetative plants to increase their
resistance to low temperatures is the result of this work.

The influence of pre-seeding treatment of seeds of winter
rape and winter wheat by solutions of these chemicals and
also cryoprotectants of polyethylene oxides on biometric
parameters of their germination at various temperatures,
frost resistance of sprouts, the content of soluble carbohyd-
rates in plants are investigated in this work.

Experiments were carried-out in laboratory conditions
with seeds of winter wheat of a cultivar Kharkivs’ka-105
and winter rape of cultivars Dangal and Atlant. The Dangal
rape was also sowed in open soil. The solutions in various
concentrations of cryoprotectants PEO-400 and PEO-1500
and complex agrochemical formulations Dorsaj and Yupiter
were applied. Laboratory similarity in conditions of back-
ground temperature (20°C) and low positive temperature
(5...10°C) was determined. The content of soluble carbohyd-
rates in a top part of fresh plants was determined. Frost
resistance of plants was investigated by method of sprouts
at their frost penetration down to —7, —15 and —20°C.

The stimulating effect of pre-seeding treatment of seeds
of both cultures by cryoprotective solutions and formula-
tions chemicals Dorsaj and Yupiter at their germination at
lowered (5...10°C) temperature, and also the increase of frost
resistance of sprouts of rape and wheat after frost penetra-
tion down to -7, —15 and —20°C are established. After
freezing of sprouts of processed wheat down to —20°C
survived up to 87.4 % (67.7 % in the control). Rape sprouts
were frozen down to —15°C and the difference was even
higher: 96.9 % in the best option vs. 55.1% in the control.

In sprouts of wheat and rape which are grown from the
processed seeds a significantly higher content of soluble
carbohydrates was revealed comparing with the control.
Chromosome aberrations and the increase in quantity of
micronuclei in the studied samples are not revealed during
the investigations that testifies to the absence of toxic
action of these chemicals on these types of plants.

Pre-seeding treatment of seeds of rape and wheat by
cryoprotective solutions of PEO-400, PEO-1500, formula-
tions Dorsaj and Yupiter stimulates germination of seeds at
lowered (5...10°C) temperature, increases frost resistance
of sprouts, and also accumulation of soluble carbohydrates
in plants. The absence of toxic effect of chemicals on genetic
apparatus of rape and wheat is found.
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