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Jocnimkeno BIIIMB 00poOKH HaciHHS coi 3a HU3bKUX mo3uTHBHHX (8°C) Temmeparyp kpionporekropamu npomnangion (I1/1),
I[TEO-400 i ITEO-1500 B xoHumeHTpamisx 1; 7 1 15% Ha eHepriro mpopoCTaHHS Ta CXOXICTh. Pe3ynprarn cBig4aTh, MO MiCHsA il
3HIDKEHOT TeMIIepaTypy SHEeprist IPOPOCTaHHS Ta CXOXKICTh HaciHHS coi copty Coep 2-95 miaBumryBanacs mij BmiuBoM 7%-ro I1]],
7- 1 15%-ro IIEO-400, a copty Ilomineceka-1 mix BmmmBoM 15- i 7%-ro I1M, 15%-ro ITEO-400. Kpionpotexrop ITEO-1500 B
OUTBIIOCTI BUMAIKIB Ha 000X COpTax MPOSBIsE iHTOyr0Unid e(eKT.

HccnenoBaHo BausiHIE 00pabOTKY CEMSTH COU IPH HU3KUX MONOKUTENBHBIX (§°C) TeMiepaTypax KpHOIIPOTEKTOPaMH ITPOTIAHHOI,
[120-400 u II90-1500 B koHueHTpamax 1; 7 u 15%. Pe3ynsrarsl CBUIETEIBCTBYIOT, UTO I1OCIIE AEHCTBUSA HOHMKCHHOM TeMIIepaTyphl
SHEprus NpOpOCTaHUS U BCXOXKeCTh ceMsiH cou copTa Coep 2-95 nosbimanack nox BiausaueM 7%-ro I, 7- u 15%-ro I150-400, a
copra [Tononbckas-1 nmox BaustaueM 15- u 7%-ro I, 15%-ro [130-400. Kpuonporekrop I190-1500 B GonbIIMHCTBE CllydaeB Ha
000uX copTax MpPOSBIISLI HHIMOUpyomuii 3¢ GexT.

Authors investigated the effect of soy seeds treatment on a sprouting energy and germinating capacity under low positive
temperatures (8°C) with propane diol (PD) cryoprotectants PEO-400 and PEO-1500 . The results testify that after the effect of
reduced temperature the springing energy and soy seeds sprouting for Soyer 2-95 variety increased under the effect of 7% PD, and
of 7- and 15% PEO-400, and for Podilska-1 variety increased under the effect of 15- and 7% PD, and of 15% PEO-400. In the

majority of cases PEO-1500 cryoprotectant manifested an inhibiting effect in both varieties.

Cos — CITBCBKOTOCIIONAPCHKA KYIBTYPA, KA MA€
3HAYHY XapuyoBY Ta KOPMOBY IiHHIicTb. Ii 3epHO
mictuth moHan 30% Oinka ta 1o 20-25% macna. binok
30aaHCOBaHMH 32 aMiHOKHUCIIOTHAM cKiiagoM. OmHak
cos — TEIJIONI00HA KYNBTYpa, PO3MUPEHHS o] il
BUPOIIYBaHHS B arpoeKOJIOTIYHUX 30HAX YKpaiHu
CTPUMYETHCS, a B IEHTPAIBHUX 1 MIBHIYHUX PETI0OHAX
3emJIepoOCTBa Cy4acHi BUCOKOTPOIYKTHBHI COPTH COi
JIOCTUTAIOTH MTI3HO, 110 3yMOBJIIOE HEA00Ip ypoxKaro.
ToMy omHUM i3 NUISIXiB, IKWH CIIPUATHME PO3IIUPEH-
HIO TIOCIBIB €1 KyIbTypH Ta JO3BOJIUTH OJIEPKyBaTH
BHCOKI Bpoxai, € ciBOa B OUIbILI paHHI CTPOKU. AJie
pu IbOMY CIIiJl 3aCTOCOBYBAaTH METOIHU, 5IKi O
3a0e3nevIii MPOPOCTaHHS HACIHHS 33 3HUKEHOI
TeMIeparypu, 30KpemMa MeToJ]; 00poOKM HaCiHHS
KpiompoTekTopamu [7].

JloBruii yac BBaXkajaocs, 10 3/1aTHICTh 3MiHIOBaTH
TEPMOPE3UCTCHTHICTh BIACTHBA TUIHBKH POCIUHAM
riomipHoro kiimary [4]. Onaak O6yi0 BUSBIEHO, IO 1
TeII0M00HI KYJIBTYPH 31aTHI A0 3arapTyBaHHS [2].
[Ipugomy CTIHKICTh POCTHH 10 HECIIPUATIMBUX YMOB
(hopMy€EThCS IiJl BIUIMBOM HE OJHOTO, a JEKIIBKOX
¢dakropiB [3], cepen sSIKUX HAWOUIBIIMK BIUIMB Ha
POCIIMHU Ma€ TeMIeparypa.
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Soy is an agriculture plant, with a high food and
fodder value. Its seed contains more than 30% of protein
and up to 20-25% of oil. The protein is balanced as for
amino acid content. However soy is a heat-requiring
plant, and expanding the areas of its growing in
agroecological zones of Ukraine is limited, as well as
in central and southern agricultural regions the up-to-
date highly-productive soy varieties are getting ripe late,
stipulating the lack of crops. That is why planting at
earlier terms is one of the ways, promoting the
expanding of this culture planting and which will give
the possibility of good crops. Nevertheless one should
use the methods to provide the seeds sprouting under a
reduced temperature, in particular, the method for seeds
treatment with cryoprotectants [7].

For a long time it has been considered that the
capability to change thermoresistance is the peculiarity
only for the moderate climate plants [4]. However it
was revealed that heat-requiring cultures as well were
capable of chilling [2]. Thereat the plants’ stability to
unfavourable conditions is formed under the effect of
a few factors [3], among which the temperature has
the most influence.

As it was mentioned [1], cooling of tomato seeds
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V¥ [1] Oyo 3a3Ha4eHO, 10 OXOJIOKCHHS HACIHHS
toMariB 110 -70°C BUKIUKAE CTUMYJIAIIIO IHTCHCUB-
HOCTI SIK 1X IOYaTKOBOTO POCTY, TaK i BPOXKAHHOCTI.
OO6poOka HAaciHHS PO3UYMHAMHU KPiOMPOTEKTOpa
[TEO-1500 cnpusina kpamomy, NOpiBHSIHO 3 KOHTPO-
neM, BUkuBaHHIO HaciHHA. [lokpamieni 6iomeTpuyni
MOKAa3HHUKH 1 IPY>KUBAHHS PO3Cag TOMATIB, a TAKOX
i ABHUIIICHHS X CTIMKOCTI 10 HECTIPUATIUBHUX (DaKTOPiB
CEepEeIOBUINA JTOCSTHYTI 32 JIOTIOMOTOI0 KPiOMIPOTEK-
TOpIB 1 KP1IOOOPOOKH.

VY 1inoMy nmaHi PO XOJIOAOBY aMamTaIlif0 TeTIo-
MOOHUX KyJNBTYp HE YHCIIeHHI [6]. X000 CTIHKICTh
col BUBYANACh NMEPEBAKHO HA €Tali MPOPOCTAHHS
HaCiHHA Ha PEHOTUTIOBOMY PiBHI 3 METOIO BHIIICHHSI
xojogocTiiikux coprtiB. llogo po3poOku msaxis
iIBUIICHHS 3aTHOCTI HACiHHS Coi MPOpOCTaTH 3a
3HIKEHO1 TeMIIepaTypH, TO L€ MUTAHHS Maiike He
JociipkeHe. Y 3B’S3Ky 3 MM METOI0 HAaILlUX JA0CIiAiB
OyJio BUBYEHHS BIUIMBY HHM3bKOi TeMIEpaTypH Ta
KpiOMPOTEKTOPiB Ha €HEPril0 MNPOPOCTAHHS Ta
CXOXICTh HAaCIHHSA CO1.

O06‘exTamMu HAMIUX AOCIIIKEHb OyIH COPTH COI
Coep 2-95 (panniii), Ta [logineceka-1 (mi3HiiA), SKi €
HAI[lOHAILHUMH CTaHJapTaMu.

BuxopucroBysanu kpionporextopu [1/1, ITEO-400
ta IIEO-1500. /Ins mpuroTyBaHHS 1X pO3YHHIB
3aCTOCOBYBAJIM YUCTY, NPOQiabTpoBaHy MOOYTOBY
BOLY.

[IpoporryBaHHs HaciHHS cOi Ta BU3HAYEHHS €Hepril
MIPOPOCTAHHS 1 CXOXKOCTi poBoaniu 3riguHo 3 'OCT
2240-93 [5].

VY nmocnigkeHHI BUKOPUCTOBYBAIM CyXe HACiHHS,
HaciHHA 00poOieHe BOAOIO Ta PO3UMHAMH KPioIpo-
tektopiB (1; 7; 15% ) mpm kimMHATHIN TeMmmeparypi
rpoTsiroM 60 XB (He3arapToBaHe HACIHHS).
J111 BUBUEHHS BIIMBY KPIOTIPOTEKTOPIB 32
Iii 3HWKEHUX TemIieparyp oOpobiene
HaciHHs BUTpuMyBanu npu 8°C mpoTsirom
48 rox (3arapToBaHe HACIHHS ), ITICIIS 9OTO

down to —70°C caused the intensity stimulation both
of'their initial growth and a good crop capacity. Seeds’
treatment with PEO-1500 cryoprotective solutions
promoted better seeds viability comparing to the
control. The improved biometrical indices and the
rooting of tomato seedlings, as well as an enhancing
their stability to unfavorable environmental factors have
been achieved due to the use of cryoprotectants and
cryotreatment.

In general, the data about cold adaptation for heat-
requiring plants are not numerous [6]. Soy cold
resistance was predominantly investigated at the stage
of seeds sprouting at a phenotype level aimed to the
isolation of cold-resistant varieties. As for the
elaboration of the ways for improvement of soy seeds’
capability of springing under a reduced temperature,
this question has not been investigated yet. In this
connection our experiments were aimed to study low
temperatures and cryoprotectants effect on a germi-
nation and sprouting energy of soy seeds.

Soy varieties, being the national standards, such as
Soyer 2-95 (the early sort) and Podilska-1 (the late
one), were the objects of our investigations. We used
PD, PEO-400 and PEO-1500 cryoprotectants. To
prepare the cryoprotectant solution we used a pure,
filtered water.

Sprouting of soy seeds, as well as evaluation of a
sprouting and springing energy were accomplished
according to the State Standard N2240-93 [5].

In the study there were used dry seeds, the ones,
treated with water and cryoprotectants solutions (1, 7,
15%) under room temperature during 60 min. To reveal
a cryoprotectants’ effect under low temperatures the
seeds treated were kept under 8°C during 48 hrs

Tadmuus 1. Brums noHmwkeHol TeMiepaTypu Ha eHeprito

MMPOPOCTAaHHA Ta CXOXKICTh coi.

Table 1. Effect of the reduced temperature on a soy sprouting energy

and germinating capacity.

npopourysanu npu 23°C. B 060x Bunan-
KaxX KOHTpOJeM OyJI0 CyXe Ta 3BOJIOKCHE

CxoxicTb, %
Germinating capacity, %

Eneprist npopocraHHs, %
Sprouting energy, %

: : Copt T °oc
HaClHHS. T OpOBOOMIU 4 pasu. | ‘eMriepaTypa BUTPUMKHU IIepej IPOPOIyBaHHSIM,
¢ . I[OC A pO' ol . pas . v Variety Temperature of exposure prior the sprouting , °C
po0OTi mpeAcTaBieHI cepenHi aaHi Ta
CTaHJapTHA TTOXUOKA. 23 8 23 8
Pesynpratu mocniniB mokasanu, IO
. . Cyxe (KOHTPOABHE) HACiHHS
Cyxe 1 3BOJIOXKEHE (KOHTPOJIbHE) HACIHHS Dry (control) seeds
copry Coep 2-95 Mae HUKYY EHEPriio Coep 2.95
NPOPOCTAHHA 1 CXOXICTh, HiIK COPTY Soyer 2-95 11,50=1,91 33,55=1,91 32,50=1,36 52,002,89
ITominbcpka-1, sk mpu mii 23, Ttak i 8§°C .
TToainbcbka-1
(tabm. 1) A 28,50%2,52 48,50%2,52 56,00%4,48 76,00=2,80
7 ,
BIPOFIHHO’ 1o I'le MOXE 6YTI/I 1I0B " A3a- 3BoAOKEHEe (KOHTPOABHE) HAaCiHHS
HE 3 p13HOIO IIBUIKICTIO OTTIMHAHHS BOAU Moistened (control) seeds
HaCIHHSIM IOCTIDKEHUX COpTiB. Bim el Coep 2-05
. e g S o 12,50%1,74 26,00%1,20 43,00%1,29 54,50%2,37
3aJIekaTh CTYIiHb aKTUBaIlii ¢i3ioaoro- oyer 2-
010XIMIYHHMX 1 POCTOBHX IIPOLIECIB, @ TAKOK »
. p porecis, . Flopiancoral | 90,001,74 44,00+3,66 51,004,76 74,00%4,93
€HEepTist MPOPOCTaHHSA Ta cX0XKicTh. Kpim odilska-
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TOTO, IBUIKICTh MOTJIMHAHHS BOJIA 3yMOBIIIOE CTYIIiHb
MIPOHUKHEHHS KPIOMPOTEKTOPIB y HACIHHS.

Pesynprari mokaszainu, Mo MBUAKICTH MOTTMHAHHS
Boau HaciHHSAM copty Coep 2-95 Oyna 3HA4HO
HUX4010, HiX copry llominbceka-1. Ilpu ubomy
npoTaroM 15 XB BiJ MOYaTKy HAMOYYBaHHS! HACIHHA
copty Coep 2-95 nornmunae 2% Boioru, 3a HaCTyIHI
10 xB — 61m3bKO 4%, a TPOTATOM 35 XB MOIIMHAHHSA
Bosioru npunuasieTbesa. Hacinus copty [loninscpka-1
B mepmri 15 xB mornmHae 6% BOJOTH. Y MOJATBIIOMY
gepe3 10 1 35 xB 04 pi3HHIS MiX COpTaMH 3a
MIBUAKICTIO HaOyXaHHS 30epiraeTses.

Otxe, HoCHiIXKyBaHi COPTH HACiHHS Biapi3-
HAIOTBHCS 32 IIBHJIKICTIO Ta XapaKTepoOM IWHAMIKH
nornuHaHHs Bonoru. Hacinus copry Iloapinsebka-1 3
OLTBIIOI0 IHTEHCHBHICTIO, TPUBAIILINN Yac 1 Oinblre
MIOTJIMHAE BOJIOTH, HixK copTy Coep 2-95.

[TokazHuku eHeprii HpOpOCTaHHS 1 CXOXKOCTI
HAcCiHHS BH3HAYajl 3a ONTHMAJIBHUX 1 3HMKEHUX
TeMIeparyp.

Pesynpraty mokazanm, 1o eHepris MpopoCTaHHS
CyXOTO HAaCiHHA 1 3BOJIOKEHOTO BOmot0 copty Coep
2-95 (Tab. 2) B KOHTPOIHHUX BapiaHTaxX 3a ONTHMAITb-
HUX TEMIEPaTypHUX YMOB Oylia Maif’Ke OIHAKOBOIO.
[1ix BIuITMBOM KpiOTPOTEKTOPIB €HEPTisl IPOPOCTAHHS
MiJBUIyBajlacsid B MOPIBHSIHHI 3 KOHTPOJIbHUMHU
BapianTamu. OJHAK CTYMiHb 11 ITiIBUINEHHS 3aJI€KaB
BiJ KpiompoTekTopa Ta ioro koHueHTpauii. Tak, mix
BiuiBoM 11]] eneprist mpopocTanHs iCTOTHO MiJBHIITY-

Taoauuns 2. Biumue KpiompoTeKTOpiB HA CHEPTiI0 MPOPOCTAaHHS 1 CXOXKICTh HACIHHS
coi copty Coep 2-95 3a onTUManIbHOI 1 3HWKEHOI TeMIepaTypu

Table 2. Effect of cryoprotectants on the sprouting energy and germinating
capacity for Soyer 2-95 soy seeds under the optimum and reduced temperature

(tempered seeds), then it was sprouted at 23°C. In both
cases dry and moistened seeds served as the control.
The experiment was done four times. There have been
presented the mean values and standard error.

The results of investigation have demonstrated, that
dry and moistened seeds of Soyer 2-95 variety have
lower sprouting energy and germinating capacity, than
Podilska-1, both under the effect of 23°C and 8°C
(Table 1).

It is probable because of the different rate of water
absorption by seeds of the varieties studied. The
activation degree of physiologic, biochemical and
growth processes, as well as sprouting energy and
germination capacity depend on this value. In addition,
the rate of water absorption stipulates the level of
cryoprotectants permeability inside seeds.

The results showed that the rate of water absorption
by Soyer 2-95 seeds was significantly lower than
Podilska-1 rate. Thereat during 15 min starting from
the beginning of moistening the Soyer 2-95 variety
adsorbs 2% of water, during 10 min after this index
made about 4%, and in 35 min the water absorption
had stopped. Podilska-1 seeds adsorbed 6% of moist
during the first 15 min. Afterwards in 10 and 35 min
the difference in the varieties on a swelling rate has
remained.

Thus, the seeds varieties under study differ by the
rate and a dynamics character of water absorption, in
Podilska-1 seeds this index is more intensive, adsorbs water
for longer time and in a higher
extent, than Soyer 2-95.

The indices of sprouting
energy and seeds germination

Ercori . . . capacity were evaluated
Hepris IPpOpoCTaHHA HACIHHA, % Cx0XicTh HacClIHHA, % .
BapianT aochiay Seeds' sprouting energy, % Seeds' germinating capacity under Optlmum and reduced
Variant of eXpeﬂmeﬂt 3arapToBaHoOro He3arapToBaHoOro 3arapToBaHOro He3arapToBaHOro temperatures'
tempered non-tempered tempered non-tempered The results have shown
that a sprouting energy of
Cyxe xourpoaLme 11,5%=1,91 33,55%1,91 32,50=1,36 52,00=2,89 P & gy ofdry
Dry control and moistened Soyer 2-95
seeds (Table 2) in the control
3‘3‘?\’/‘10?"?“3 e 12,5%1,74 26,001,20 43,00=1,29 54,50+2,37 ( ) .
ostened contro samples under optimum tem-
1 17,000,70 33,001,41 38,001,24 55,002, 24 perature conditions was near-
ly the same. Under cryo-
11;%,;/0 7 21,50%1,00 37,001,15 45,00%3,46 66,75+3,20 protectants effect the sprou-
ting energy increased compa-
15 13,001,46 34,00+2,73 32,00%3,27 51,50+3,97 . .
ring to the control variants.
1 17,00+2.00 34,50%2,00 49,00%1,43 58,50+3,17 However extent of its rise
depended on the cryopro-
PEOA00 o 7 24,503,00 33,5011 42,001,63 57,003,46 tectant and its concentration.
Under PD effect the sprouting
15 19,501,90 39,00+3,36 50,50+3,52 50,50%2,13 energy significantly increased
0 ] -
1 23,00%1,03 23,00%2,81 55,00%3,64 52,50%2,21 under 7% concentration com
paring to the control samples.
PEoia00 & 7 20,501,19 2,501,91 41,502,15 43,501,36 Under all the concentrations
used the PEO-400 consi-
15 14,00+1,93 17,001,87 50,00%2,70 41,00%2,06 derably increased the sprou-
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Bamacs 3a 1- ta 7%-y KOH-
LeHTpalii y mopiBHSIHHI 3
€HEeprie0 MpopoCTaHHS B

Tadauus 3. Bruis KpionpoTeKTOpIB Ha SHEPTi0 IPOPOCTAHHS 1 CXOXKICTh HACIHHS
coi copty Iloninbcbka-1 3a ONTUMANBHOI 1 3HIKEHOT TEMIIEpaTypH

Table 3. Effect of cryoprotectants on the sprouting energy and germinating
capacity for Podilska-1 soy seeds under the optimum and reduced temperature

KOHTPOJIFHUX BapiaHTax. ¥

BCiX 3aCTOCOBAHUX KOHIIEH- Eneprist npopocTraHHs HaciHHY, % CxoxxicTp HaciHHS, %
. . ) ) Seeds' sprouting energy, % Seeds' germinating capacity, %
tpatisix [TEO-400 ictoTHO Bapiant pocaipy
1 1 Variant of expenment 3arapToBaHoOro He3arapToBaHoOro 3darapToBaHoOro He3araprToBaHoOro
/BAILYBAB e.HeerO po- tempered non-tempered tempered non-tempered
pOCTaHHsA, MOPIBHIHO 3 KOH-
TPOJILHUMHU BapiaHTaMH nygr‘y“;}(‘;g;’é‘f’}‘e 28,50%2,52 48,50%2,52 56,004, 48 76,00+2,80
(ta6s.2). Ipu aii [TEO-1500
3BOAOKEHE KOHTPOABHE 74,00+4,93
e(beKTI/IBHI/IIYII/I BI/IS[BI/IJII/I.CSI Moistened control 20,00=*1,74 44,00=3,66 51,00+4,76
KOHIIeHTpaltii 1- ta 7%-Hi, a
B KoHUeHTpamii 15% ueii 1 36,00+1,41 63,001,41 59,00+4,16 #4,00=1,15
KpIOIIPOTEKTOP MPUTHITyBAaB
i 0 A % 7 41,003,83 61,00::2,87 61,002,58 #5,50=4,12
eHepriro npopocranHs. OTxe, PD. % 003, 002, 002,
MIPY ONTUMAJIbHUX TEMIIEpaA-
-
TypHI/IX yMOBaX Haﬁ6iﬂb— 15 46,00%+2,31 66,50%+1,91 57,50i3,00 77,00£3,83
i eext nposBIsm 7%-i N
1 i TIEO-400, i 1%-ii 1 26,00%1,27 53,50%2,00 58,00%1,27 63,00:2,00
b
IIEO-1500 (ra6u1.2). TTEO-400, % 68,50=2,52
[licas BUTPHMKH TpH PEO—_400,"7/§ 7 41,00+3,83 57,00%1,91 62,00+1,63 0L
3HIKEHUX TeMIleparypax
. patyp 15 50,502, 52 64,504,12 68,001,63 75503,42
Haciaua copry Coep 2-95, U U Rt
HESAISKHO BIA BaplanTy 1 38,00%2,93 32,00%2,27 67,00%3,83 44,00=3,27
JIOCIIly, MaJlo BUIILY €HEp- B e e
rif0 MpPOPOCTaHHs, HI)K Ha-
o TIpop ’ TIEO-1500, % 7 28,75+2,32 36,504,91 40,501,59 51,001,15
CIHHS, BUTPMMAaHE IPH OII- PEO-1500, %
TUMaJIbHUX TEMIIEpaTypax.
patyp 15 22,501,91 48,502,26 52,003,27 76,50:3,06
[Ipu ubOMy B KOHTPOJIBHUX

BapiaHTaxX CyXOMY HaciHHIO
BJIACTHBA iICTOTHO BHIIA €HEPris MPOPOCTaHHA, HIX
3BOJIOKEHOMY (Ta01.2).

Enepris npopocranns copry Ilominbsceka-1 3a
ONTHMANbHOI TEMIIepaTypu CYXOro HaciHHs Oyla
BHIIIOIO0, HK 3BOJIOXKeHOTO (Tab1. 3). Kpionporekropu
HEOJ/JIHAKOBO BIIJIMBAIIM HA €HEPril0 MPOPOCTaHHS
He3arapToBaHOTro HaciHHs (Tad. 3). Tak, i BIULTHBOM
I1J] B yciX KOHIIEHTpalisfiX BOHA iICTOTHO IIiJBHU-
[yBajach y MOPIBHSHHI 3 CHEPTi€I0 MPOPOCTAHHS B
000x koHTpossiX. Ilpu upomy eHeprisi mpopocTaHHs
MiJBUIIyBaNach N0 Mipi 3pOCTaHHS KOHLEHTpaLii
kpionpotekTopa Bin 1 1o 7 i 15%. IIEO-400 B
KoHIIeHTpatlii 7 1 15% o0yMOBUB iCTOTHE ITiIBUIIICHHS
eHeprii npopoctanusa. Kpionporextop [IEO-1500
BUSIBUBCSl HaliMeHII e(eKTUBHUM. JIuie B KOHLIEH-
Tpaiii 1% BiH CTUMYJIFOBaB €HEPIit0 IPOPOCTAHHS.

Jero iHakmie Aisiik KPioMPOTEKTOPH Ha EHEPTiro
npopocTaHHs HaciHHS coptry [loginbcbka-1, sike
00pOOIISIIN HU3BKOK MO3UTHUBHOIO TEMIIEPaTypolo
(tabm. 3). 3a xii [11 i [TEO-400 B ycix KOHIIEHTpAIisSX
EHEepris MpopocTaHHs OyJia BUIIOK, HIXK B KOHTPOJIb-
Hux BapianTtax. [Ippyuomy 15%-Ha lioro koHIEHTpaLis
00yMOBJIIO€ HAWBHUILMI PiBEHb [ILOTO OKA3HUKA CEPE/L
ycix iHmwux BapiantiB. I[IEO-1500 nmpurniuyBas
€Heprilo npopocTtaHHs B koHUeHTpauii 1 ta 7% y
MOPIBHSHHI 3 HEIO Y CYXOT'0 Ta 3BOJIOKEHOT'0 HACIHHS,
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ting energy in comparison with the control values (Table 2).
Under the effect of PEO-1500 1 and 5% concentra-
tions occurred to be efficient, but in 15% concentration
this cryoprotectant suppressed the sprouting energy.
Thus under the optimum temperature conditions the
best effect was manifested by PD and PEO-400 in 7%
concentration, but the best concentration for PEO-1500
was 1% (Table 2).

Under reduced temperatures, in spite of the
experiment variant the Soyer 2-95 seeds had a higher
sprouting energy, comparing to the seeds maintained
under the optimum temperatures. In the control variant
dry seeds possessed a significantly higher sprouting
energy, than in the moistened ones (Table 2).

Sprouting energy for Podilska-1 variety was higher
under the optimum temperature of dry seeds, than the
moistened ones (Table 3). Cryoprotectants affected the
sprouting energy of non-tempered seeds in a different
way (Table 3). Under PD effect under all the
concentrations this index significantly increased in
comparison with both controls. Sprouting energy
increased with the concentration rise of the cryopro-
tectant: 1 to 7, and 15% PEO-400 of 7 and 15%
concentration stipulated a considerable rise in a
sprouting energy. PEO-1500 occurred to be the least
efficient. Only in 1% concentration PEO-1500
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a B KoHIEeHTpauii 15% 3anuimnas 11 Ha piBHI KOHTPOJIIO.

CX0XICTh HACiHHSI COI TAKOXK 3aJIEKHUTHh Bim mil
KpiONpOTEeKTOpiB. AHaIi3 BIUIMBY KPiONPOTEKTOPiB Ha
cxoxicTe HaciHH: copTy Coep 2-95 3a onTUManbHUX
TEMIIEpaTyp MOKa3ye, U0 MOPIBHSHO 3 KOHTPOJIbLHUM
3BOJIOKEHMM HAaciHHSAM BoHa 3poctae npu aii 1] B
7%-11 xonuenTpaii, mpu aii [IEO-400 — B 1- Ta 15%-1,
I[MEO-1500 — B 1- ta 15%-i1 koHUIeHTpAITisfX (Tabm. 2).

[I{ogo BmiWBY KPiOMPOTEKTOPIB Ha CXOXKICTH
HaciHas copty Coep 2-95 mpu 3HMKEHHUX TEMIIe-
partypax, TO iCTOTHO BHIIOIO B IMOPiBHSAHHI 3 0O0oMa
KOHTpoJsiMU BoHa Oyia mpu il [1/1 B 7%-i1 KoHIIeH-
tpanii, IIEO-400 B ycix 3acTOCOBaHMX KOHIIEH-
tpamisx. [IEO-1500, HaBmaku, MpUTHITYyBaB CXOXKICTh
3a BCiX KOHIIEHTpaIliil (Tadm. 2).

VY nacinns copry [loginsceka-1 mpu onTuManbHUX
temmneparypax [1/1 i [IEO-400 3ymoBuiIM miABUILIEHHS
CXOXKOCTI B YCiX 3aCTOCOBAaHMX KOHLEHTpALisX, IpH
ubomy [1/] Haiibinbmioro mipoto B 7%-i, a [TIEO-400 -
B 15%-it xornenTpanii. [IEO-1500 migBumwus
cxoicTh yute B 1%-i koHtieHTparii, a B 7- Ta 15%-i
3HIKYBaB ii (Tabm. 3).

B ymoBax 3HM)XeHOI TeMIlepaTypH CXOXIiCTh
HacinHg copTy llominecpka-1 3amexxana Bimg Horo
3BOJIOXKEHOCTI: CyXe HACIHHS MaJIO BHIIMIA MOKa3HUK
CXO0XO0CTi, HI) Bosore. o cToCyeThCS BIIIUBY
KpiOmpOTEeKTOPiB, TO Maiike BCi AOCHiAXyBaHi
CIIOJIYKH 32 OKpeMHX BUIPOOYBaHMX KOHLEHTpalii
a6o He 3MiHOBaIu cxoxicts (I1J; ITTEO-400; ITEO-
1500 - 15%), abo 3HMKyBadu il B NOPIBHSAHHI 3i
CXOXICTIO B 000X KOHTPOJIbHUX BapiaHTax.

Otpumani nani cBiguats, mo [1J] i IIEO-400
BUSIBJIIIOTH cTUMYIotouy, a [TEO-1500 — npurHi-
YyIo4y [1i10 Ha OCiBHI fIKOCTi HaciHHA coi. Lle MoxkHa
nosicautu taM, 1o [1J] i [TEO-400, mpoHukatoun B
KJIITHHY 1 ONTHMIi3yIOYH OCMOTHYHI IpOLECH B
MPOTOIIa3Mi, OOYMOBIIOIOTh CTA0LII3AIII0 BHYT-
PIIIHBOT CTPYKTYpPH KIITHHH, a L€ TATPUMYE IIPOIIECH
1 KHTTEAISUTBHOCTI Ha ONITUMAIBHOMY PiBHI B yMOBax
nii crpec-akTopiB i, 30KpeMa, MOHMKEHOI TeMIle-
patypu. Lle mposBiseTbca B TOMY, IO AaHi Kpio-
MPOTEKTOPH CIPUUYUHAIOTH CTUMYJIOIOUY Mil0 Ha
HaciHHS coi sk 3a ontuMmanbHOi (23°C), Tak i 3a
3HmKkeHoi (8°C) TeMneparypH, MiJBUILYIOYH EHEPIit0
MIPOPOCTAHHS Ta CXOXKICTh — SIK IHTETPaIbHUX MOKa3-
HHKIB PIBHSI HOTO XHTTEAIsUIbHOCTI. DakT minBu-
IICHHS IIUX [TOKa3HHKIB 32 3HIWKEHOI, TOOTO HECTIPH-
ATIMBOI IS COI TeMIIepaTypH, 1a€ MiACTaBy MPHUITyC-
THUTH, IO KPIOMPOTEKTOPH 3JaTHI PO3MHUPIOBATH
aJanTUBHI MOXJIIUBOCTI COI.

[TEO-1500, HE mpoHUKarO4YH B KIITHHY, CIPUIHHSIE
OCMOTHYHHI 10K, TOOTO IPOSIBIISIE CBOIO TOKCUYHICTh
came IpH HU3bKUX o3uTHBHUX (§°C) TeMmneparypax,
0COOJIMBO Y BUCOKUX KOHIICHTPAIISAX 1 IPU TPHUBAIil
excrio3unii. lle mpuBOOUTE 10 3HMKEHHS E€Heprii
MPOPOCTAHHS Ta CXOXKOCTI.
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stimulated the sprouting energy.

Sprouting energy in Podilska-1 seeds, treated with
a low positive temperature (Table 3), was affected by
cryoprotectants in a different way. Under the effect of
PD and PEO-400 of all the concentrations a sprouting
energy was higher, than in the control variants. Its 15%
concentration had stipulated the highest level of this
index among all the others. PEO-400 suppressed the
sprouting energy in 1 and 7% concentrations in
comparison with dry and moistened seeds, and in 15%
concentration it remained at the control level.

Soy seeds germinating capacity also depends on the
effect of cryoprotectants. The analysis of cryoprotec-
tants’ effect on Soyer 2-59 seeds’ germinating capacity
under the optimum temperatures demonstrates that
comparing to the control moistened seeds this value
increases under PD effect of 7% concentration,
PEO-400 of 1% and 15%, PEO-1500 in 1- and 15%
concentrations (Table 2).

As for the effect of cryoprotectants on Soyer 2-95
seeds germination capacity under reduced temperatures,
comparing to both controls it was the highest under
the effect of PD in 7% concentration, PEO-400: for all
the concentrations used. In contrast, PEO-1500
suppressed the germinating capacity under all the
concentrations (Table 2).

Under optimum temperatures PD and PEO-400
stipulated the germinating capacity of Podilska-1 seeds
in all the concentrations, thereat the best effect was
found when using PD in 7% concentration, and PEO-
400 in 15% concentration. PEO-1500 increased the
germinating capacity only in 1% concentration, but the
use of 7- and 15% concentrations caused its decrease
(Table 3).

Under the conditions of reduced temperature the
germinating capacity of Podilska-1 seeds depended on
the moisture rate: the dry seeds showed a higher
germination index, than the moistened ones. As for the
effect of cryoprotectants, nearly all the substances under
study under certain concentrations tested did not change
the germination capacity (PD; PEO-400, PEO-1500-
15%) or reduced it comparing to the germination
capacity in both control variants.

Thus, the data obtained testify that PD and PEO-
400 manifest a stimulating effect, and PEO-1500 does
a suppressing action on sowing characteristics of soy
seeds. It can be explained by the fact that PD and PEO-
400, penetrating inside a cell and optimising the osmotic
processes in protoplasm, stipulate the stabilisation of
internal cell structure and due to this fact maintain the
process of its vital activity at the optimum level under
the conditions of stress-factors and, in particular, a
reduced temperature. This is manifested in the fact that
the cryoprotectants used show a stimulating effect on
soy seeds both under the optimum temperature (23°C)
and the reduced one (8°C), increasing the sprouting
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VY pe3ynbTarti BAKOHaHOT poOOTH CITiji 3pOOHTH TaKi
BHCHOBKH.

1. 3a yMm0oBU 60-XBHJIMHHOTO HaMOYYBaHHS
CXOXICTh Ta €HEpris MPOPOCTAHHA HACIHHS COPTY
Coep 2-95 nmxui, Hixk copry [lomineceka-1.

2. llIBuAKicTh MOTTIMHAHHS BOAM HACIHHAM COPTY
Coep 2-95 3nauno menma, Hix [lominscpkoi-1. Le i
3yMOBITIOE 3HIKEHHS TOKAa3HUKIB €Heprii MpopocTaH-
HS Ta CXOXKOCTI.

3. Kpionporekropu IIJ] i [IEO-400 Ha doHni
3HIKEHOI TeMIepaTypu MiABUIIYIOTH €HEPTiio
IIPOPOCTAHHA Ta CXOXKicTh 000X copris, a [IEO-1500
MpOsBIISiE 1HT10yroumil e(pexT.

4. Ilpu onTuMaNBHIN TeMIeparypi KpiompOTEeKTOPH
B JOCHIAXEHUX KOHLEHTpAaLisX HE BUSABIAIOTH
TOKCHUYHO] [i1, @ MPOSBIAIOTH CTUMYITIOIOUHIN €(EKT.
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energy and germinating capacity as integral indices of
the level of'its vital activity. The fact of increasing these
indices under a reduced temperature, i.e. unfavourable
for soy, allows us to suppose that cryoprotectants are
capable of the widening of soy adaptive capabilities.

PEO-1500, not penetrating inside a cell, causes an
osmotic shock, i.e. manifests its toxicity directly under
low positive temperatures (8C), especially under high
concentrations and during long-term exposure. This fact
results in a decrease of the sprouting energy and
germinating capacity.

As the result of the conducted investigations the we
can conclude the following:

1. At the 60 min moisturing the germinating capacity
and sprouting energy of Soyer 2-95 variety are less
than that for Podilska-1 variety.

2. The rate of water absorption by Soyer-2-95 seeds
is significantly lower than Podilska-1 rate. This is the
precondition of decreasing in indices of germinating
capacity and sprouting energy.

3. PD and PEO-400 cryoprotectants increases the
germinating capacity and sprouting energy of both of
varieties at the low temperatures, and PEO-1500 does
the inhibition effect.

4. At the optimal temperatures the cryoprotectants
in the studied concentrations did not reveal a toxic
effect, and did the stimulation effect.
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