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BJIMSHUE XJIOPUJAHOI'O 3ACOJIEHUSA HA TPOPACTAHHUE
CEMSIH U POCT HNPOPOCTKOB Brassica napus L.

HccnenoBanust BEIONMHEHBI TP (MHAHCOBOI noaepxkke PODU
(rpanT M06_cT-11-04-90785), a Takxke B pamkax npoekra OIIIT
«OpraHu3aoHHO-TEXHHYECKOe 00eCIieueHNe ITPOBEICHNS MEK Ty HApOIHOM
Hay4YHOH mKojbl «[lepcrieKTHBHbIEe HapaBiIeHHsT PU3UKO-XUMHUYECKOH OMOIOrHN
n 6norexnonorum» ('K Ne 14.741.12.0153 ot 07 nrons 2011 r.).

Hccneoosano oeticmeue pasuvix konyenmpayuii NaCl (om 50 oo 200 mM) na
npopacmanue u mopgozenes npopocmkos panca ¢ memuome. Ipoyenm npopoc-
WUX CeMsIH U POCMOGbie NOKA3AMeNU NPOpoCmKO8 (OIUHA 2UNOKOMUISL U KOPHS)
oyenueanu Ha 3,5 u 7-e cym nocie npopacmauus 6 yciosusx zacoienus. Heea-
MUGHbLL 3P Pexm, GbI36aHHbIN HENPOOOIHCUMENbHBIM OeliCmEuem u30blmKka conu
(3,5 cym), bl 6bIpaAdICer 3HAUUMENBHO CUTbHEE, YeM NPU OJUMENbHOM 3ACOLEHU.
Haubonvuyio uyecmeumenbHocms K 0eicmeuio HenpoooiiCUmenbHo20 3aCoNeHUs
NPOAGIANU 2UNOKOMUNU NPOPOCMKO8 panca. Beicokas coneycmotiuusocms ommeue-
Ha 0] npoyecca npopacmanuisi CeMsiH no CPAGHEHUIO C NPOYECCOM POCMA KOPHEBOT
cucmempl U 2UNOKOMUJIAL.

KuroueBsbie ciioBa: Brassica napus L.; 3aconenue; 2unokomuib; KOpeHb, npopac-
manue cemsit.

BBenenue

W3yueHne MexaHM3MOB YCTOWYMBOCTH PACTCHUI K MOBPEKIAIOMICMY JCH-
CTBUIO a0MOTHYECKHX (DAKTOPOB SIBISETCS OMHOW U3 (DYHIAMEHTAIBHBIX MPO-
6sem Ouonorun. Ee pelenue uMeeT IPUHIUIHATBHOE 3HAYCHUE IS TOHUMAaHHUS
CTpaTeruyl BEDKUBAHUS PACTCHUH B OKCTPEMAaJbHBIX YCIOBHUSAX, IPEKIE BCETO B
YCIOBUSIX HHTEHCUBHOTO 3aCOJICHHs. AKTYaJbHOCTb JaHHOHN MPOOJIEMBI OTIpe/ie-
JSeTCsl TeM, 4TO B HacTosmee BpeMst 25% BceX IOYB 3eMHOTO ITapa B TOH HITH
WHOM cTenieHu 3aconeHo [1-3]. 3aconeHue TeppuTOpHii, Y4eMy BO MHOTOM CIIO-
COOCTBYIOT HEONaronpusTHbIC IOOAbHBIC M3MEHEHUS KIMMara, MPUBOIUT K
CHIDKCHUIO MPOMYKTUBHOCTH arpo- M OMOIICHO30B, MAJCHUIO OHOpa3HO00pa3us
1, KaK CIIE/ICTBHE, 3HAYUTEIHLHBIM SKOHOMUYECKUM TtoTepsim [4—10].

Lenp TaHHOTO MCCIIEOBAHUS — OLICHKA BIMSHHS XJIOPUIHOTO 3aCOJCHUS HA
IpOpaCTaHUE CEMSIH U POCT MPOPOCTKOB Brassica napus L.
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Marepuajbl 1 METOANUKH UCCJIET0BAHUS

B kadyecTBe 00beKTa MCCISIOBAHNI UCIIOIB30BaHbl PACTEHHUSI parica Brassica
napus L. B xoze uccrneqoBaHui N3y4eHO JeHCTBHE Pa3lIMYHBIX KOHIEHTpAIUii
NaCl (or 50 mo 200 MM) Ha TipopacTaHue U MOP(OTeHE3 MPOPOCTKOB parica B
TeMHOTE. IIpoueHT mpopocHIMX CeMsiH U POCTOBBIE IOKA3aTEIH IMPOPOCTKOB
(IMHA THUTTOKOTHIIA M KOPHS) aHATM3UPOBAIH Ha 3,5 U 7-€ CYyTKH IoCie Ipopac-
TaHUS B YCJIOBUSIX 3aCOJICHHMSI.

Craructudeckas o0paboTka JaHHBIX IPOBEACHA C ITOMOIIBIO TMAKeTa MpHU-
knagubix nporpamm StatSoft STATISTICA 6.0. PesynbTaThl 3KCIIEpUMEHTOB
MIPEACTaBICHEI B BUIE CPEIHIX apH(PMETHICCKHUX CO CTAaHJAPTHBIMHU OITHOKAMHU.
CTaTHCTHYECKYIO 3HAYUMOCTb Pa3iIMYMi PacCUNUTHIBAIN It 95%-10 YpOBHS 3Ha-
gumoctH (p<0,05).

Pe3ysbTarsl Hcciie0BaHNus U 00Cy:KIeHe

Ipu 3aconeHnu HAOIIOAAINCH MOIABICHUE IPOPACTAHHS CEMSIH M HHTHOHPO-
BaHME PACTSDKCHHSI OCEBBIX OPraHOB MPOPOCTKOB parca. [Ipu 3ToM HeraTHBHBIH
3¢ dexT, BEI3BAaHHBIN HEMPOIODKATEIILHBIM JICHCTBHEM H30bITKa coir (3,5 cyT),
OBUT BBIPXKEH 3HAYUTEIHHO CHIIbHEE, YeM IPH JIUTEILHOM 3acoieHud (7 CyT)

(puc. 1).
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Puc. 1. PocToBble noka3arenu IpopoCcTKOB parca Ha 3,5 cyT

HauGomp11yro 4yBCTBUTENBHOCTD K ASHCTBUIO HEMIPOJOIKUTEIBHOTO 3aC0Ie-
HUSL TIPOSIBIISUTN TUTIOKOTHIIM TIPOPOCTKOB parica. B aToMm ciydae HHruOmpoBaHme
pocrta runokoruneit ooHapyxusanu npu 50 MM NaCl.

B To ke camoe BpeMsi TOpMOKEHHE pOCTa KOPHEH HAOIFOAAI! JTUIIb IO JACH-
cTBUEM OoJiee BBICOKUX KOHIeHTparwuii conu (75 unu 100 MM). YBenudenue mpo-
JOJDKATEIEHOCTH 3aCOJICHHS 10 7 CYT CYIICCTBEHHO MECHSIIO KapTHHY, TIOCKOIIBKY
B JIaHHOM CIIydae poCT KOpHeH parca uHruouposaics npu 50 MM, B To BpeMs
KaK TOPMOXKCHHE POCTa THIIOKOTHIICH oOHapyxuBanoch npu 125 MM NaCl. Drto
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O3HAUYaeT, YTO INPH JIUTCIFHOM 3aCOJCHUH B ITIEPBYIO OYEpedb MOBPEKIACTCS
KOpHEBasi CUCTEMa, a 3aTeM — HaJ3eMHble opraHsl. IIpu 3ToM mpouecc mpopac-
TaHWUS CeMSH OKAa3aJcsl JTOCTaTOYHO YCTOMYHMBEIM K 3aCOJNCHUIO. BripaskeHHOE
UHTHOMpoBaHue npopactanus npossisiiocs mpu 100-175 MM NaCl. Uucno mpo-
POCIIHX CeMSTH P MPOIOIDKUTEIFHOM 3acoiieHHH (7 CyT) B ITUPOKOM JHaria30He
rxonueHTpanuii NaCl (100 go 175 mM) Bo3pacrao.

Ha sToM ocHOBaHWHM MOKHO 3aKIIFOYHTBH, YTO HAIWYHE CONH B CpEC JIUIIb
3aMeJUIAIIO TIPOLECC MPOPACTaHUs CEMSIH, a HE BBI3BIBAIO UX I'MOEIb B NEPBbIC
3,5 cyt Bo3nelicTBus. Hanporus, mpu 200 MM nipopacTanue ceMsiH ObIJIO TIOTHO-
CTBIO MMOJIABJICHO (pHuC. 2).
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Puc. 2. Ilpopacranue cemsH parca

3akiroueHne

Taxum oOpa3oM, mpolecc NpopacTaHusi CEMSH parca okaszaics Oosnee coe-
YCTOMYMBBIM TIO CPAaBHEHHUIO C MPOIIECCOM POCTa KOPHEBOM CHUCTEMBI W THIIO-
koTwiid. IIpu 3TOM peakiusi MPOPOCTKOB parica Ha pazindyHble KOHIIEHTpALUU
CONM XapakTepu3oBaiachk opraHocrnenuGuuHocThio. CHIKEHUE WHTHOUPYIO-
LIET0 BIMUSHMS XJIOPUAA HATPUs NPU MPOJOJIKUTEILHOM 3aCOJIEHUH, BEPOSITHO,
00yCJIOBIICHO TEM, YTO PAaCTEHHS MOCTEIEHHO aJlallTHPOBAIIMCH, YTO COIPOBO-
KAATOCh (POPMHUPOBAHUEM 3AIUTHBIX MEXaHU3MOB M IMOBBIIIEHUEM HX COJEY-
CTOMYHUBOCTH.
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THE INFLUENCE OF CHLORIDE SALINIZATION ON SEEDS
GERMINATION AND SEEDLINGS GROWTH OF Brassica napus L.

Rape (Brassica napus L.) has a grate practical interest. This plant widely used
not only in food industry, but in technical production. The most common negative
abiotic factor is a solinization of soil, which takes 25 percents of all soils of the world.
Accumulation of salt in soil may lead to yield reduction, and, as a result, to significant
economic losses.

The influence of different concentration of NaCl (from 50 to 200 mM) on rape
seedlings germination and morphogenesis in darkness were researched. Percentage of
germinated seeds and growth rates (the length of hypocotyl and root) were analyzed on
3,5 and 7th day after germination under saline conditions.

Under salt stress the suppression of seeds germination and inhibition of axial
organs elongation were observed. The negative effect of short salinity (3,5 days)
were more pronounced than under long-term salinity (7 days). The hypocotyls of rape
seedlings were most sensitive to short salt action. In this case the inhibition of hypocoty!
growth were observed under 50 mM NaCl. Also, the roots growth inhibition was noted
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only under higher salt concentration (75 and 100 mM). Elongation of salt action to
7 days significantly changed the picture, because in this case the root growth of the
rape seedlings was inhibited under 50 mM, while the growth inhibition of hypocotyls
was detected under 125mM. It means, that primarily damaged the root system and
afterwards the aerial organs under long-term salinity. At the same time, the process
of seeds germination was sufficiently resistant to salinity. Expressed inhibition of
germination was showed under 100—175 NaCl. The quantity of germinated seeds under
long-term salinity (7 days) at a wide range of concentrations NaCl (100-175 mM)
increased. On this basis we can conclude that salt presence in the medium only slowed
the seeds germination and didn't cause it death in the early days of impact of salt.
However, under 200 mM the seeds germination was completely suppressed.

So, the seeds germination process was more salt-tolerant than hypocotyl and root
system growth process. Also, the rape seedlings reaction on different salt concentrations
characterized by the organ specificity. Decrease of inhibition influence of NaCl under
long-term salinity, probably connected with adaptation of plants and with creation of
protective mechanisms and improvement of their salt-tolerance.
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