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PinakoBa o1ist HIMPOKO 3aCTOCOBYETHCS B Oararbox
rajy3six rocrnoaapctsa [6], 30kpeMa 1711 BATOTOBJICH-
Hs O6iogu3zens [10]. 3anpoBapkeHHS HOBITHIX TEXHO-
JIOT1ii BUKOPUCTAHHSI pillaka MOXe CpHSTH cTadiiza-
1ii eHepreTUYHOro cexTopa exkoHomiku. [lpuitHsra
MinictepctBoM arpapHoi nomituku [Iporpama Bupo-
LIyBaHHs pinaka B YKpaiHi nepeadadae 301IbIIEHHS
110 2010 poky TTOCiBHOT IUTOTIII ITiJT ITIET0 KYJIETYPOIO 10
3 mutH ra [3]. Cy4acHi COpTH Sporo pimaka J03BO-
JIA0Th OTpuMyBaTu 20—25 11/ra HaCiHHS, @ 03UMOT0 —
3540 w/ra HacinHs 3 moTeHnianom 10 50-60 w/ra. Ane
cepeqHsl BpOXKaiHICTh 03UMOTO pinaka B YKpaiHi He
MepeBuIIye 15 11/ra yepe3 HeOCTATHIO 3UMOCTIHKICTb.
[Toka3HUK 3UMOCTIMKOCTI KpalluX COPTiB 3HaXO-
muthes Ha piBHI 70—-80%. Crioctepiraerhces, o 0IUH
pa3 Ha 3 POKM O3UMHI Dillak BUMEP3a€ Ha 3HAYHUX
mwiomax [4, 5].

Cepen 3aco0iB, sIKi MOKYTb IiIBUIIUTH CTIMKICTH
POCIIHH 10 3HWKEHUX TeMIIeparyp, 3aCIyroBYIOTh Ha
yBary kpionporektopu. Oco0I1BO NEPCIEKTUBHUM €
ITEO. V¥ nocnimax, npoeaenux y IIIKiK HAH
Ykpainu, BUBYEHA 3MiHa MMOCIBHUX SKOCTEH HACIHHS
PI3HHX POCIIVH MICIISI TEPEATIOCiBHOT 00pOOKH po3UH-
namu [1IEO, BcTaHOBIIEHO IIJBUILEHHS XOJIOJOCTIM-
KOCTI, BpOXaHHOCTI 1 stkocTi mux pocnud [7, 8]. Ha
OCHOBI KPiOIIPOTEKTOPIB CTBOPEHO KOMIUIEKCHI arpo-
XiMiuHi mpenapartu Ajs nepeanociBHoi 00poOKH pi3-
HUX BUIB HACIHHA 1 BET€TYIOUHUX POCIIHH.

Kpionporekropu i mpenapatu Ha iX OCHOBI He
OIHAKOBO BILUIMBAIOTh HA Pi3HI BUAN POCIHH, TOMY JUIS
KOXXHOT KyJIBTYpH HiIOMpaloTh caMme Ti CHOIYKH, fKi
CIPHUSIOTH IIBUIIEHHIO ii CTIHKOCTI 10 HECTIPUATIIN-
BHX YMOB HaBKOJIMIIHBOTO cepenoBuma. OIHaK TakuX
JIOCITIPKEHD 3 HACIHHSAM piltaKka MPOBEICHO HE OYII0.

Merta po6OTH — TOCTiIPKEHHS B TOPIBHSUTLHOMY ac-
TIEKTI BIUIMBY MEPEITOCiBHOI 0OPOOKH HACIHHS 03UMOTO
pimaka po3yMHaMH Pi3HUX CHOIYK (KPIOTIPOTEKTOPH,
KOMIUIEKCHI arpoXiMiuHi penapary Ha X OCHOBI, pery-
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Their Base on Biometric Parameters
of Its Germinating

Rape oil is widely used in numerous branches of
national economy [6], in partuclar for production of
biofuel [10]. Application of novel technologies of rape
use may contribute to stabilization of energetic sector
of economy. Adopted by the Ministry of Agrarian
Policy program on rape cultivation in Ukraine foresees
the increase of the planting acreage of this culture up
to 3 millions ha to 2010 [3]. Contemporary varieties of
spring rape enable to obtain 2025 centners/ha of seeds
and 35-40 centners/ha of seeds for winter one with
the potential of up to 50—-60 centners/ha. However an
average yield capacity of winter rape in Ukraine does
not exceed 15 centners/ha, because of insufficient
winter resistance. The index of winter resistance of
the best species is at the level of 70-80%. There are
observa-tions that once within 3 years winter rape
freezes-out signifi-cantly [4, 5].

Among the methods improving the resistance of
plants to lowered temperatures the cryoprotectants are
worth of the attention. PEO is the most promising. In
the researches performed at IPC&C of the National
Academy of Sciences of Ukraine there was studied
the change of sowing parameters of seeds for various
plants after pre-sowing treatment with PEO solutions,
there was noted the improvement of cold resistance,
yield capacity and quality of these plants [7, 8]. On
the base of cryo-protectants the complex agrochemical
preparations for pre-sowing treatment of different
seeds and vegetating plants have been created.

Cryoprotectants and preparations based on them
affect differently the plants, therefore for each crop
the very those compounds contributing to the increase
of their resistance to unfavourable conditions of
environment are chosen. However no such studies with
rape seeds have been performed.

The research aim was to investigate comparatively
the effect of pre-sowing treatment of winter rape seeds
with the solutions of different compounds (cryo-
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JSTOPU POCTY) Ha OiOMETPUYHI HapaMeTpu HOro mpo-
POCTaHHS IIPHU Pi3HUX TEMIIEpaTypax.

Martepiaan i mertoam

ExcniepumMeHTH IpOBOAMIIHN B 1a00PaTOPHUX YMO-
Bax. B ekcrnepuMeHTax BHKOPUCTOBYBAaIHM HACIHHA
03MMOTO pimaka copty Jlanrai.

JocmimKyBany Taki cepeIoBHUIIA:

1. IOIIITEP (4 mr Ha 1 mMx BoaH);

2. JIOPCAM (4 mr Ha 1 M Bomn).

3. Cymim: ropmonu (1 mm), Bitaminu (0,1 mi),
caxapoza (1 mi 25%-ro posumny), OII-10 (7,9 mn
0,2%-ro po34nHy).

4. Cyminr: MmakpoeneMeHTH (1 Mi1), MIKpOeIIeMeHTH
(1 M), OI1-10 (8 M 0,2%-r0 po3unHy).

5. Cyminr: makpoenemenTH (1 mir), MiKpoeJIeMeHTH
(1 mur), ropmonu (1 mi), Bitaminu (0,1 mir), caxaposa
(1 ma 25%-ro pozuuny), OII-10 (5,9 ma 0,2%-ro
PO3YHHY).

6. I'ymar narpiro (0,24 mr Ha 1 M BOIH).

7. TIEO-400 (4 mr Ha 1 M BOZINM).

8. [IEO-1500 (4 mr Ha 1 M BOAN).

9. AGCOMOTHUH KOHTPOJTb.

Ckaa po3unHiB

Maxpoenemenmu: 1 v NaH,PO,; 2 r NH,NO,;
0,5 r KCI; go 10 ma H 0.

Mixpoenemenmu: 10 mr (NH,),Mo.0,,; 252 mr
Na,B,0,;42 mr ZnSO,; 2 mr CuSO,; 112 Mr MnSO,;
2 mr Co(NO,),; 374 mr FeSO,; no 100 m H,0.

Bimaminu: 11,3 mr B; 2,2 mr B; 6,6 mr PP;
0,25 mr B,; mo 5 mt H,0.

Tpomiscnuii pozuun: 0,5 MIJI TIOYATKOBOTO PO3UH-
Hy +4,5 M H,0.

Topmonu: 10 Mr iHZONINMACISHOT KUCIOTH
(IMK) + 10 max C,H,OH.

Kinerun 10 mr + 6 M IN NaOH + 4 mn H,O.

Tpomiscnuii pozuun: 0,1 M1 TOYaTKOBOTO PO3YHHY
KiHetuny + 0,1 M mogarkoBoro pozunHy IMK + 9,8 Mn
H,O.

Hacigas oOpo0sui po3uynHaMu JaHUX PEYOBHH
3TiIHO 3 pexoMeHnamismu [1, 2, 9]. [lns koxxHOTO
BapianTa 00poOku BuciBamu 200 HaciHMH pinaka y 4-x
yamkax [leTpi, 2 3 HUX CTaBHIN AJIS TPOPOIITYBAaHHS
HaCiHHA y IpuMiIIeHHi 3 Temneparyporo 18-22°C, 2 —
3 Temneparyporw 5—10°C. Busnauanu Taki Oiomer-
PHUUHI TapaMeTpH CXOXKOCTi: 1) eHeprito mpopoCTaHHs
KopiHLiB Ha 3 100y, cteben Ha 4 100y; 2) CXOXiCTh Ha
7 noOy B TEIIOMY NMPUMIIIEHHI; 3) CXOXicTh Ha 13
100y B XOJNOAHOMY NpHUMIIIEHHI; 4) cepeaHio Macy
KOPEHS; 5) CepeHIO Macy MaroHa; 6) cepeqHIo JOBXKU-
HY KOpEHsT; 7) CepeHIO JOBKHUHY TIaroHa.

JociimpKkeH s IPOBOAYIIN BiAMIOBITHO 110 [9].

Pe3yAbTatn i 0OrosopeHHs

3a a0COMOTHIMH MMOKa3HUKAMHU CX0XKOCTI HACIHHS
pimaka mpu temmneparypi 18-22°C Bu3Hauanu
CTUMYNIOI0Uy Ait0 KpiomporektopiB [TEO-400,
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protectants, complex agrochemical preparations on
their base, growth regulators) on biometric parameters
of its vegetation at various temperatures.

Materials and methods

Experiments were performed under laboratory
conditions. In experiments the seeds of Dangal winter
rape were used.

The following media were under study:

1. Jupiter (4 mg per 1 ml of water).

2. Dorsay (4 mg per 1 ml of water).

3. Mixture: hormones (1 ml), vitamins (0.1 ml),
sucrose (1ml 25% solution), OP-10 wetting agent
(7.9 ml of 0.2% solution).

4. Mixture: macroelements (1 ml), microelements
(1 ml), OP-10 wetting agent (8 ml of 0.2% solution).

5. Mixture: macroelements (1ml), microelements
(1 ml), hormones (1 ml), vitamins (0.1 ml), sucrose
(1 ml of 25% solution), OP-10 wetting agent (5.9 ml
0f 0.2% solution).

6. Sodium humate (0.24 mg per 1 ml of water).

7. PEO-400 (4 mg per 1 ml of water).

8. PEO-1500 (4 mg per 1 ml of water).

9. Absolute control.

Media composition:

Macroelements: 1 g NaH PO,; 2 ¢ NH\NO,; 0.
5g KCI; up to 10 ml H,O.

Microelements: 10 mg (NH,),Mo0.0,,; 252 mg
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Na,B,0,; 42 mg ZnSO,; 2 mg CuSO,; 112 mg MnSO,;
2 mg Co(NO,),; 374 mg FeSO,; up to 100 ml H,O

Vitamins: 11.3 mg B; 2.2 mg B,; 6.6 mg PP;
0.25 mg B,; up to 5 ml H,O.

Transitory solution: 0.5 ml of initial solution +
4.5ml HO.

Hormones: 10 mg indole butyric acid (IBC) + 10
ml C,H,OH.

Kinetin 10 mg + 6 ml 1IN NaOH + 4 ml H,0.

Transitory solution: 0.1 ml of initial kinetin solu-
tion + 0.1 ml of initial solution of IBC + 9.8 ml H,O.

The seeds were treated with the solutions of these
compounds according to the recommendations [1, 2,
9]. For each variant of the treatment 200 rape seeds
were sowed in 4 Petri dishes, two of them were placed
indoors for germinating of seeds at 18-22°C and the
rest two were maintained at the temperature of 5—
10°C. The following biometric parameters of germina-
ting have been defined: 1) energy of germinating for
roots to the 3™ day and stems for the 4™ one; 2)
germinating capacity to the 7" day in warm premise;
3) germinating capacity to the 13" day in cold premise;
4) average mass of root; 5) average mass of sprout;
6) average length of root; 7) average length of sprout.

The researches were performed as reported [9].

Results and dsiscusson
On absolute germination indices of rape seeds at
18-22°C there was examined a stimulating effect of
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[IEO-1500, a TakoX pO34YHMHIB rymary HaTpilo Ha
OloMeTpHUYHI TOKa3HUKHU CXOXKOCTI, SKi JIEII0 IePeBU-
LIyBaJH Jito cymimeit 3, 4 1 5 (CTUMYISTOpH POCTY Ha
OCHOBi TOPMOHIB, BiTaMiHiB, MiKpO- 1 MAKPOEJIEMEHTIB,
Tomro) (ta6m.1). Ipemaparu IOIITEP i IOPCAI
TaKOXX BUSBIISUTH CTUMYIIOOUY JIit0 Ha OiOMeTpHYHI
MTOKa3HUKH MTPOPOCTKIB.

Haii6inpm BupaxxeHa MO3UTHBHA Jisl IEPEATIOCIB-
HOi 00pOOKHM HACIHHS 03UMOTO pillaKa pO3YHHAMH KpPio-
nporekropis [IEO-400, [TEO-1500 Ta KOMITIIEKCHUMHI
arpoxiMiyHMUMH IpenapaTaMy Ha iX OCHOBi BCTaHOB-
JICHa MpHU HOro MPOPOILIYBaHHI B YMOBaX 3HHKEHOT
temneparypu (5—10°C). 3a aOCOMOTHUM TOKa3HHUKOM
€Heprii MPOPOCTaHHSI B XOJIONI HAMKPAILIUMH BUSBIINCS
npenaparu [TEO-1500 1 FOIIITEP, cxoxicTro KOpiHIIiB
1 creben — [TIEO-400, ITEO-1500 i ﬂOPCAfI, cepen-
HBOIO Macoto kopens i marona — FOIIITEP, cepenaporo
nosxkuHoo KopeHs — [IEO-1500 1 ITEO-400, cepen-
HBOIO JOBXHHOIO ITaroHa — cymim 5. Haiikpamumu 3a
BiZIHOIIICHHSIM €HEPTii MPOPOCTaHHS B XOJIOI 0 €Heprii
npopoctanss B temwr Oynu FOIIITEP, ITEO-1500;
cxoxocTi — FOIIITEP; cepennpoi macu KopeHs —
FOMITEP i rymar narpito; marona — FOITITEP, cymimii
51 4; cepennboi goBxkunu kopens — FOIIITEP i

cryoprotectants PEO-400, PEO-1500, as well as
sodium humate solutions on biometric germination
parameters of which a little bit exceeded the effect of
mixtures 3, 4 and 5 (growth stimulator based on
hormones, vitamins, micro- and macroelements) (Table
1). JUPITER and DORSAY preparations also revea-
led a stimulating effect on biometric indices of sprouts.

The most manifested positive effect of pre-sowing
treatment of seeds of winter rape with the solutions of
PEO-400, PEO-1500 cryoprotectants and complex
agrochemical preparations based on them has been
established during its sprouting under the conditions of
lowered temperatures (5—10°C). On absolute index
of vegetating energy in cold PEO-1500 and JUPITER
were the highest, PEO-400, PEO-1500 and DORSAY
for germination of roots and stems, JUPITER for
average mass of root and sprout, PEO-1500 and PEO-
400 for an average length of root, mixture 5 for average
sprout length. JUPITER, PEO-1500 were the best on
the ratio of vegetating ratio in cold to the one in warm;
JUPITER was the best for germination; JUPITER and
sodium humate for an average root mass, JUPITER,
mixtures 5 and 4 for sprout; JUPITER and PEO-400
for an average root length; PEO-1500, as well as

Ta6auns 1. Brms pi3HUX croxyk Ha 0i0METpUYHI TapaMeTPH CX0XKOCTI HACIHHS pillaka
IIpy TeMneparypi npopocranHs 18-22°C

Table 1. Table 1. Effect of various compounds on biometric parameters of germination of rape seeds at vegetating
temperature 18-22°C

Eneprisa . . Cepepns
MPOPOCTAHHS CXC'))KI'CTI; CXO)KIC'(I)‘L CepepHs Cepepns Cepeans AOBIXKIHA
c S KOPiHIIiB,% creben,% Maca KOpeHs, | Maca [aroHa, AOBXKHHA
€PEAOBHIIE KOpiHUiB, % Root Stem Mr MI KOpPEHS, MM HaroHa,MM
Medium Vegetating A B ' Average
enerqy of germination, germination, Mean root Average root Average root sproutlenath
gyo % % mass,mg mass, mg length, mm P gt
roots, % mm
QI Ep 52325 56,02,5 55,3%2,9 19,122,5 28,5%3,7 69,876 38,308
upiter
ASPCAM 57,8+3,9 62,3+3,6 62,038 17,6=1,1 32,1%4,1 63,3+4,5 38,711
orsay
Cywminr: TopMOHH,BiTaMiHN,
_ caxapo3a,OI-10 56,72,6 64,040 63,0+4,0 11,5431 33,6%2,8 41,3+95 38,2%1,0
Mixture: hormones, vitamines,
sucrose, OP-10
Cywminn: MakpoeaeMeHTH,
Mixpoerementu,OT1-10 57,3%3,2 61,7%2,0 61,3%2,3 13,5%2,4 34,8+38 45,5%14,5 38,4=1,5
Mixture: macroelements,
microelements, OP-10
CymMinr: MaKpOeAeMeHTH,
MiKpOEAEMEHTH,TOPMOHH,
Biraminm,caxaposa,OIl-10 51,7%1,3 57,7%1,8 57,02,1 16,7%0,6 32,9%4,5 46,0=18,1 39,4%2,1
Mixture: macroelements,
microelements,hormones,
vitamines,sucrose, OP-10
T'yvar natpiio 65,5%2,5 68,5%3,5 68,5%3,5 17,5%0,5 29,7%1,3 65.5%0,7 37,6%0,2
Sodium humate
131]538:288 64,5+0,5 66,5=3,5 64,5%2,5 23,94,1 29,02,6 79,0=0,4 32,416
RO o0 68,5%1,5 70,0:£1,0 68,0=2,0 20,50,5 28,713 87,8429 20,921,
ABGCOAIOTHUH KOHTPOAB 53726 58,7+3,2 58,732 17,1%+2,5 28,1%+4,9 63,7+3,4 38,4%+1,9
Absolute control
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Tadauus 2. Brums pizHUX CIIOTYK Ha 010METPUYHI apaMeTpH CX0XKOCTI HACIHHS pilaka
npu Temneparypi npopocranns 5—10°C
Table 2. Effect of various compounds on biometric parameters of germination of rape seeds at vegetating temperature

of 5-10°C
- EH(?(I:)Trel;HH CXOXicTh CXOXiCcTh CepepHs Cepepns Cepepns ,/3%?3};?111{12
POPOCT: o KOpiHIiB,% creben,% Maca KOpeHsI, | Maca IaroHa, AOBKHHA
Ceper.BHme KOleHl.B'%’ Root Stem MT M KOPEeHS, MM 1aroHa,MM
Medium Vegetating germination, germination, Mean root Average root Average root Average
energy of % % mass,mg mass, mg length, mm sproutlength,
roots,% ° ° ' ' ' mm
QI Ep 25,07,2 57,336 55,0240 169=18 20,8+1,0 44,8+10,3 28,143
upiter
AOPCAH 19,54,9 56,025 56,3%2,5 13,427 18,708 34,3280 25,4237
orsay
Cywminr: TopMOHH,BiTaMiHN,
_ caxapo3a,OI-10 7 54 7,6 18,8 23,9 24
Mixture: hormones, vitamines,
sucrose, OP-10
Cywminn: MakpoereMeHTH,
MikpoeaemenTH,OI1-10 8 53 84 20 253 268
Mixture: macroelements, ! ! !
microelements, OP-10
CymMinr: MaKpOeAeMeHTH,
MiKpOeAeMeHTH, TOPMOHH,
Bsz_iMlHH,caxapma,Ol'[—lO 13 52 9.4 20,2 25,8 30,4
Mixture: macroelements,
microelements, hormones,
vitamines,sucrose, OP-10
['ymar Harpiio 22,0%10,0 57,04,0 555%5,5 14,8%4,8 19,2%0,8 30,1255 23,4%7,5
Sodium humate
131]538:288 21,5*15,5 650 54,0=4,0 15,0%5,0 17,2%2,8 4764127 22,3%9,5
PEo a0 25,5195 64,0=3,0 59,50,5 15050 17,2+2,8 51,1131 23,6+9,8
AGCONOTHUI KOHTPOAD 12,7257 51,0%1,0 49713 13,5233 156%2,9 27,3%38 26,6=5,1
Absolute control

ITEO-400; cepenupoi noBxunu narona — [IEO-1500,
a takox FOIIITEP, cymimi 5 i 4 (Tabm. 2).

BucHosku

[NepeamnociBHa 00poOKa HACIHHS 03UMOTO piMaka
po3unHamMu kpionpotekTopis [IEO-400, ITEO-1500 i
arpoxiMiyHUMH npenaparamu Ha ix ocHoBi FOITITEP
i JOPCAM nizButye 31aTHiCTh HACIHHS 10 IPOPOC-
TaHHS NPH 3HIKeHii Temneparypi (5—10°C), a Takox
BUSIBJISIE OUIBLIY CTHMYJIIOIOUY Ji0 IUX CHOJYK Ha
napaMeTpu CXOXOCTi HaciHHS Ipu Temmeparypi 18—
22°C, HIX iHIII CTUMYISTOpHU pocTy. BeraHoBieHo
HaWBUIII MOKa3HUKH ITPOPOCTAHHS HACIHHA 03UMOTO
pinaka mpW 3HWXKEHIH Temreparypi micist o0poOku
npenapatamu FOIIITEP i ITEO-1500.
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JUPITER, mixtures 5 and 4 for an average sprout
length (Table 2).

Conclusions

The pre-sowing treatment of seeds of winter rape
with the solution of cryoprotectants PEO-400, PEo-
1500 and agrochemical preparations JUPITER and
DORSAY, based on them, increases the capability of
seeds to germination at reduced temperature (5—10°C)
as well as reveals higher stimulating influence of these
compounds on parameters of seed germination at 18—
22°C if compared with other growth stimulators. The
highest indices of seed germination of winter rape at
reduced temperature after treatment with JUPITER
and PEO-1500 preparations were found.
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