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OITPEAEJIEHUE 3AC}’XOYCTOﬁ‘IHBOCTH HEKOTOPBIX
MYTAHTHBIX JIMHUU TIOJACOJIHEYHUKA KYJbBTYPHOI'O

Touxwnit U.B., JIax B.A.

3anopodicckuii HAYUOHATLHBIU YHUBEpCUMEN,
69600, Ykpauna, 3anopooicwe, yi. Kykoeckoeo, 66.
igor.totsky@gmail.com

W3ydeHa 3acyXOyCTOWYHBOCTH ITATH HOBBIX MYTAHTHBIX JTMHHUA TOJCONHEYHHKA. YCTAaHOBJICHO, YTO IO
3aCyXOYCTOHYMBOCTH, ONPEACIEHHOW Ha OCHOBE YIHETCHHH POCTa MPOPOCTKOB, JYYIICH SBISACTCS JIMHUS
«000XOKEHHBIH TUCT». Takke OBUIO MOKAa3aHO, YTO XYy/IICH JIMHUCH SIBISUICS MYTAaHT «TUXOTOMHYECKOE
xuiakoBaHuey. JluHum «xanthay, «virescenty u «kapiavk» 3aHHMAIOT MPOMEXKYTOYHOE MOJOKEHHE 10
JAaHHOMY TIpm3HaKy. [Ipwm 3TOM MyTaHT «KapiwWK» WMeeT 0ojee BBICOKHE IOKa3aTelld, YeM JBE APYTHe
TUHUA. PoOIUTENhCKHME KOMIIOHEHTHI THOPHIOB TIIEPBOTO IOKOJCHHS KOMOWHAITMA CKpEIIMBAHUI
«IMXOTOMHYECKOE JKIIKOBaHUE» X «xanthay, «xantha» X «ruxoToMmueckoe )KUIKOBaHHE», «Virescenty x
«IUXOTOMHYECKOE >KWIKOBAHUE» M «IUXOTOMHYECKOE JKMUIKOBAHHE» X «OOO0MOKEHHBIN JHCT» SBIIOTCA
KOHTPACTHBIMU II0 3aCyX0yCTOWYMBOCTH Ha CTaJUU IIPOPOCTKOB.
Kntouegvle cno6a: noocomHeuHuK KyabmypHblil, Mymaum, 3acyxoycmouyusocms, NpopoCmox.

BU3HAYEHHSA MOCYXOCTIMKOCTI JEAKUX MYTAHTHUX JITHIV COHSIITHAKA KYJbTYPHOI'O
Toupkuii I.B., JIax B.O.
3anopizvruii HayionanbHull yHigepcumen,
69600, Ykpaina, 3anopioscocs, eyn. Kyrkoecvkozo, 66
igor.totsky@gmail.com

BuBueHa MOCYXOCTIMKICTD IT’ITH MyTaHTHUX JIiHil COHAIIHKMKA. BCTaHOBIIEHO, IO 32 MOCYXOCTIHKICTIO, KA
BHM3HAYE€HA HAa OCHOBI IPUTHIYEHHS POCTY HPOPOCTKIB, KPAIIO0 € JiHisA «oOnaneHui nuct». Takox Oyio
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[OKa3aHo, 1[0 HaNTipIIOI0 JIHIEI € MyTaHT «IMXOTOMIYHE HJKyBaHHs». JIinii «Xantha», «virescenty» ta
«KapJHMK» 3afMalOTh MPOMIXKHE MOJIOXKEHHsI 33 JaHOK 03HAKOH. [IpH bOMY MYTAHT «KapJHK» Ma€ OuIbII
BHCOKI TTOKa3HUKH, HIK JBi iHII JiHil. BaTbKiBChKI KOMITOHEHTH TiOpPUIIB MEPIIOTO MOKOJIIHHSI KOMOIHAITii
CXpEIIYyBaHHS «IAXOTOMIYHE JKHIKYBaHHS» X «Xantha», «xantha» x «auxoToMiuHe KUIKYBAHHI»,
«irescenty X «IAXOTOMIYHE S>KUJIKYBAHHS» Ta «IMXOTOMIYHE >KUJKYBAHHS» X «OOTANCHHHN JHCTY
€ KOHTPAaCTHUMH 32 IIOCYXOCTIHKICTIO Ha CTaii MPOPOCTKIB.

Kniouosi crosa: cousiunux KyniomypHutl, Mymaum, ROCyXoCmitikicms, npopoCHoK.

DETERMINATION OF DROUGHT RESISTANCE OF SOME MUTANT LINES IN CULTIVATED
SUNFLOWER

Totsky 1.V., Lyakh V.A.
Zaporizhzhya national university,
69600,Ukraine, Zaporizhzhya, Zhukovskogo Street, 66.
igor.totsky@gmail.com

Drought — is a one of the most complex and destructive abiotic stressor in global scale. Drought damage
exceeds the damage from any other stressor. Drought alone reduces 15-50% of the yield. Therefore, increase
of the drought tolerance is the important direction of the modern plant breeding. Drought resistance
assessment can be conducted at different stages of plant development: adult vegetating plant, seedling and
seed. Both field and laboratory methods can be used for drought tolerance estimation.

The aim of the present study was to reveal the most drought-resistant genotypes among the new sunflower
lines, which were developed through experimental mutagenesis.

Different mutant lines of cultivated sunflower served as material of the study. “Xantha” and “burnt leaf” lines
were isolated after 9-10-old embryo treatment of ZL95 line with ethylmethanesulfonate at the 0.02%
concentration for 16 hours. The plants of “xantha” line are characterized by fading traits in the years with
drought conditions. “Dichotomous venation” mutant sample was developed through treatment of ZL9 line
mature seeds with ethylmethanesulfonate at the 0.5% concentration for 6 hours. “Virescent” line was selected
from ZL102 line after mature seeds treatment with ethylmethanesulfonate at the 0.5% concentration for 12
hours. “Dwarf” mutant was found under treatment with ethylmethanesulfonate of ZL169 line immature seeds
at the 0.1% concentration for 12 hours. It is characterized by significantly reduced height of the plants. In
addition, “dwarf” mutant has xeromorfous traits such as abundance of trichoma, large number and reduced
size of the basic cells in leaf epidermis as well as stoma guard cells.

Drought tolerance was identified by seedling growth depression. With this aim, the seeds were treated with
the 1% KMnQ, solution during 10 minutes to prevent the mould emergence. Then, they were put on the filter
paper in the Petri dishes, which was preliminary warmed-up with 150°C during 1 hour for sterilization. 10 ul
nystatin solution (250 000 units per 1 liter) were added in the each Petri dish. Closed Petri dishes were placed
in the thermostat with the temperature of 25°C. Then developed seedlings were removed in the new Petri
dishes, 25 seedlings in each Petri dish. One half of Petri dishes was filled with 10 pl of nystatin solution
(control). Other half was filled with 10 pl 15% saccharose solution, which prepared with nystatin solution
using (treatment). Solutions were preliminary boiled during 5 minutes. Closed Petri dishes were placed in the
thermostat with the temperature of 25°C during 72 hours. In 5 days, the seedlings rinsed in the water, cut the
embryonic roots and measured the length of the embryonic roots. After that, embryonic roots were placed in
the weighting bottles and then in the dry-air sterilizer with the temperature of 80-100°C and 3 hours
exposition. Thereafter the weighting bottles were cool downed in the exsiccator, weighted and the dry mass
of embryonic roots was calculated. Each variant was represented by two replications (Petri dishes).

The degree of the growth repression (A) under artificial drought was calculated according to the formula:
A=(a/b)x100%, where, a — average dry mass of embryonic roots or average length of roots in the saccharose
solution; b — average dry mass of embryonic roots or average length of roots in the distilled water. More
drought-resistant genotypes had a greater average dry weight of embryonic roots or average length of roots
after osmotic effect.

Statistic data processing was carried out with a help of variance analysis and Student’s test.

Drought tolerance was determined by two factors, namely the relative length and dry mass of embryonic
roots. “Burnt leaf” line had the highest index of the embryonic roots relative length. It was 53.45+0.35%.
“Dichotomous venation” line had the least index of this factor — 16.55+1.43%. Analysis of variances was
carried out to determine the significance of differences among the mutants. The results of variance analysis
showed that F>F; both at 5% and 1% levels of significance. This indicates the existence of differences
among the genotypes compared. Later defines the significance of particular differences. ‘“Dichotomous
venation” line was not significantly different from the “xantha” mutant but was significantly different from
the other lines both at 5% and 1% levels of significance if used for comparison the drought tolerance, which
determined on basis of the embryonic roots relative length. “Xantha” mutant had significant difference with
all genotypes too besides the case described above. “Virescent” line significantly differed from all genotypes,
but difference was only significant at 5% level of significance in comparison with “dwarf” mutant. “Dwarf”
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mutant line had significant difference with all lines besides the case with “virescent” mutant. “Burnt leaf”
line significantly differed from all other genotypes both at 5% and 1% levels of significance.
“Burnt leaf” line had the highest index of the embryonic roots relative dry mass, which was 88.4+1.65%.
“Dichotomous venation” line had the least index of this factor — 22.975+3.53%. It is interesting that the same
lines had extreme meanings taking into account the embryonic roots relative length. The results of variance
analysis based on the embryonic roots relative dry mass, which permit to reveal the existence of differences
in the analyzable complex, showed that F¢>F; both at 5% and 1% levels of significance. This indicates the
existence of differences between genotypes. Comparison of lines with using the drought tolerance, based on
the embryonic roots relative dry mass, showed that significant difference of “dichotomous venation” mutant
was observed with all other genotypes at 5% level of significance. Significant differences were absent among
«xanthay, «virescent» and “dwarf” mutants by studying factor. “Burnt leaf” line significantly differed from
all other genotypes at both 5% and 1% levels of significance.
To carry out the successful pollen and sporophyte breeding for the drought tolerance the parental lines of F;
hybrids should be contrasting for this trait. The proposed couples of parental genotypes were estimated on the
basis of contrast for this factor with the help of the Student’s test. The results showed that the differences
between parental lines were significant in all crossing combinations at 5% level of significance for drought
tolerance, based on the embryonic roots relative length. The differences were significant at 1% level of
significance for the four crossing combinations. Differences between mutants for drought tolerance, based on
the relative dry mass of embryonic roots, were significant for 4 crossing combinations at 5% and 1%
significance levels. It should be noted, that in two crossing combinations, where parental components had not
differences for the relative dry mass of embryonic roots, differences were observed in the relative length of
embryonic roots. On the whole, we can say that the parental lines of four F; hybrids were contrasting for
drought tolerance and these hybrids can be used to carry out the selection for this trait.
It was found that “burnt leaf” line was the best for drought tolerance while “dichotomous venation” line was
the worst sample, based on the inhibition of seedling growth. «Xanthay, «virescent» and “dwarf” mutants
occupied an intermediate position by drought tolerance trait. However, “dwarf” mutant had higher indexes
than two other lines.
It was shown that the parental components of four F; hybrids for “dichotomous venation” x «xanthay,
«xantha» x “dichotomous venation”, «virescent» x “dichotomous venation” and “dichotomous venation” X
“burnt leaf” crossing combinations were quite contrasting for drought tolerance at the seedling stage. F;
hybrid of “dichotomous venation” x “burnt leaf” crossing combination has been produced using the most and
the least drought-tolerant lines.

Key words: cultivated sunflower, mutant, drought resistance, seedling.

BBEJIEHUE

3acyxa — OAMH U3 HambOoJiee KOMIUIEKCHBIX M pPa3pyHIUTENbHBIX B TJ00aTbHOM MaciTade
abMOTHYEeCKHX cTpeccoB. YIepO OT Hee MpeBblmaeT ymepOd oT marboro apyroro crpeccopa [1].
Tonpko oOJHA 3acyxa MOXET COKpaTUTh ypoxkah Ha 15-50%. Bo3moxHble T17100aMbHBIE
KJIMMaTH4YeCcK1e U3MEHEeHUs B Oy1yIlieM MpeaIoaraloT yBeInueHne pucka 3acyxu [2].

Cnenyer OTMETUTh, UTO Ha Je(UUUT BOJBI OTPULATEIBHO pEarupyroT Jo0ble pacTeHus (B TOM
qHCIIe «3aCyX0yCTOMYMBBIEY), U Y KAKIOI0 U3 HUX HEJOCTATOK BOJIbI CHM)KAET MPOJYKTUBHOCTb, TO
€CThb BO BCEX ClydYasX pedb HUJET O HEOOXOAUMOCTH CMATYEHUsS OTPHUIATEIBHOTO BIUSHUS
neuuuTta BoAbl Ha yposkail. [lo3ToMy yBenMueHHME 3aCyXOyCTOMUMBOCTU PACTEHUH — Ba)KHOE
HampaBlieHHE CcoBpeMeHHON cenekuuu. Cenekuuio Ha YCTOMYMBOCTh K 3acyXxe Helb3s
paccMaTpuBaTh B OTPBIBE OT TEXHOJIOTMHM PAaCTEHHMEBOJCTBA, IVIABHOM 3ajadyell KOTOPOM ITOJIKHO
ObITh HaKOIJIEHUE U cOepexeHue Biaru B mouse. [Ipu 3TOM HeMaloBa)kKHO B ONTUMAJIbHBIE CPOKU
MOJyYUTh IOJIHBIE BCXOJAbl M 3aLIUTUTh PACTEHUS OT COPHSIKOB, BpenuTened M BO30yauTenei
Oomesneit [1].

3acyxa — BaXHBIH (aKTOp, KOTOPBIA MOXXET JMMUTHPOBATH MPOAYKTUBHOCTH I10/ICOJTHEYHUKA
KylbTYpHOro. IloncosnHedHHK sBiseTcsi ME30(UTOM U OuyeHb TpeOoBaTelieH K Biare. XOpoIlo
pa3BUTHIE TIOCEBHI TMOJICOJIHEYHHKA 3a BETETAIlMOHHBIN mepuoa moTpedisiroT ot 500 mo 600 MM
BOJbI, & MUHUMAaJbHasg MOTPEOHOCTh B Boje yaoBierBopsiercs mpu 350...400 MM ocaakoB.
OcobeHHO TpeboBaTenbHBl K BJIare pacTeHUss BO BpeMs 0Opa3oBaHMs OYyTOHOB JIO IIBETEHUS.
[ToTpebHOCTE B BOJIe OOecreynBaeTcsi MOUTHOW KOPHEBOM CHCTEMOI, KOTOpas MOXET YCBauBaTh
BOJIHBIE PECYpPCHI MOYBHI U3 OOJBINON MIYOMHBI U Jake MpU OOJBIION BOJOYIEp>KUBAIOIIEH cuie
MOYBHl. B pervoHax ¢ KOHTHHEHTAJIbHBIM KJIMMAaTOM Ha 0oJjiee TSKENbIX MOoYBaX MOJICOJHEYHHUK
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IIOJIHOCTBIO UCIIOJIB3YyEeT HAKONUBIIMECS B 3UMHHMHU IIEPUOJ BOJAHBIE pecypchl NO4YBHL. biaromaps
3TOMY OH MPOSIBISIET OTHOCHTENILHYIO 3aCyX0YCTOWYUBOCTS [3].

OrneHka 3aCyXOyCTOMYMBOCTH MOXKET MPOBOJUTHCA HA Pa3HBIX CTaAMSX pa3BUTHs pacTeHus. Ha
CTaJlud B3pOCIOr0 BETETHPYIOIIETO PACTEHUS OLIEHKAa 3aCyXOYCTOMYMBOCTH IIPOBOJUTCS Kak
MOJICBBIMH, TaK U J1A0OPAaTOPHBIMH METOJIaMU. TPYIHOCTH M HEJOCTATKU OLICHKM Marepuajia Ha
3aCyXOyCTOMYMBOCTh MOXKHO YCTPAaHWUTh, MPOBOJAS OLEHKY YCTOMYMBOCTH pacTeHUl B
BETeTAlMOHHBIX oOmbITaXx. Mcxoass u3 TOro, 4Tro CYHIECTBYET KOMILUIEKC MPHU3HAKOB, KOTOPHIC
MIOMOTal0T PAaCTEHHUIO MEPEHOCUTH 3acyXy U 3(PQPEKTUBHO HCIIONIB30BATh BOAY, MPHU CEICKIUU I10
STHM TNpPH3HAKaAM MOXHO JOCTHYb OOJbIIEH 3aCyXOycTOHUMBOCTH pacTteHuil. Tak, MHAMACKUMU
YU4EHBIMM TPOBOJMIACH OLIEHKA 3aCyXOyCTOMYMBOCTH PACTEHHMI MOJCOMHEYHHKA I10 POy
MOP(}OTOTHYECKUX MPU3HAKOB KOPHEBOW CHCTEMBI W BBICOKOH 3(PPEKTUBHOCTH HCIOJIB30BAHUS
BOoAbI [2]. OgHAKo BereTallMOHHBIM METOJ BeChbMa TPYAOEMKHH, TPOMO3JAKHHN, 00JamgaeT Majou
IIPOITYCKHOM CITIOCOOHOCTHIO [4].

B cBs3u ¢ 3TUM 11 MaccOBOW JAMAarHOCTUKH YCTOMYMBOCTH PACTEHHM IIMPOKO HCHOJIB3YKOTCS
pazHooOpa3Hbie abopaTopHbie MeTOAbl. [IpyM AMArHOCTHKE YCTOWYMBOCTH K 3acyXe IIHPOKO
UCIOJIb3YETCs OIIEHKA [0 KOMIUJIEKCY MapaMeTpoB BOJIHOTO pexkuma. Hanbonee nnpopmaTuBHBIMU
SIBJISIIOTCS. METOJIbI M3YYEHUSI BOJIHOTO PEXHMa JIUCTHEB: OIPEICICHHUE OBOJHEHHOCTH TKaHEH,
onpejieNieHue BOJHOTO AePUIUTA, ONpeAeNieHHEe BOIOYACPKHUBAIOIICH CIHOCOOHOCTH JIUCTHEB.
VY CToNYMBOCTh paCTeHUN MOXKET OBITH OLICHEHA M Ha OCHOBE U3MEPEHUS TPOHUIIAEMOCTU MEMOpPaH
WM XapaKTePUCTUKU IHEPronpeoOpasyronieil NeaTelbHOCTH KIeTKH [4, 5].

[IpoBOAATCS MHOTOUHCIIEHHBIE UCCIIEI0BAHUS BO3MOKHOCTH 0TOOpA 3aCyX0yCTONUMBBIX pacTeHUM
1o (pu3MoNIOruYeckuM IMpHu3HakaMm. B 3ToM miaHe MepcrneKTUBHBIM MOJIXOAO0M SBIISETCS OLEHKa
ypoBHst abct30Boi Kuciotsl (ABK). DToT ¢puToropmMoH sBISETCS CTPECCOBBIM M HAKAIIIIMBACTCS B
pacTeHusIX NMpH Ae(ULKTE BOAbI, BBIIOIHISL 3alIUTHYIO QYHKUUIO [7,6]. MOXHO HMCHOIB30BATh U
SKCUKATOPHBII METOJ|, OCHOBAHHBIM Ha OLIEHKE CIOCOOHOCTU KJIIETOK BBDKMBAaTh IPU HUX
00e3B0kMBaHUM. YeM 0oJIbllIe )KUBBIX KIETOK OCTaéTcsi, TeM OoJiee ycToiiunBo pactenue [8].

OddexTuBHONM SABISETCS OLEHKA 3aCyXOYCTOWYMBOCTH M Ha CTaAWHM MTPOPOCTKOB. OHA MOMKET
MIPOBOJIUTHCS C UCTIOIB30BAHUEM MPSIMOTO CIIOco0a OMpPeeICH sl 3aCyX0YCTOWYMBOCTH Y PACTCHUH
— M0 CIMOCOOHOCTH POCTa MPOPOCTKOB TMOJ JEHCTBUEM OOE3BOKMUBAHUS, MYyTEM OOCYIIMBAHUS U
JalbHENIIero MOBTOPHOTO TiepeHeceHust Ha Boay [9]. Takke MOXKHO OmpeAensiTh YTHETeHHE pocTa
MIPOPOCTKOB BO BpEMsi JCHCTBUS 3aCyXH, C HCIOJIb30BAHMEM B KadyeCTBE CTpeccopa pacTBOpa
caxapo3sbl. [JJ1st 3TOro mpopoCTKU MEPEeHOCAT B PACTBOP caxaposbl, a uyepe3 OMpeNeEéHHOE BpeMs
OTIPE/ICTISAIOT CYXYI0 MacCy W JUIMHY 3apObIIICBBIX KOPEIIKOB, CpaBHUBAas C KOHTpoyieM. Jlis
OTpeieNIeHUs] 3aCyX0YCTOMUMBOCTH HMCIIONB3YIOT U CTENEHb TUIPOJIN3a CTATOJIUTHOTO KpaxMaia B
KOPHEBOM YEXJIMKE 3aPOJIBIIIEBRIX KOPEIIKOB. UeM MEHbIe CoJepKaHUe CTATOJMTHOTO KpaxMmalia
B KOPHEBOM YeXJIMKE TOcye IEHCTBUS CTPECCOBOro (hakTopa, TEM MEHee YCTOWYUBO pacTeHue [8].

Ha cragum cemsH HCIOIB3YIOT METOJA ONPEAENEHHs 3aCyXOYCTOHMYMBOCTH IO CHOCOOHOCTH
IIPOPAacTaHUs CEMSH IPU HEAOCTATKE BOJABI, MOJIEITUPYs YCIOBUS 3aCyXH PACTBOPOM Caxapos3bl.
[TocunTHIBalOT OTHOCHUTENBHBIA TPOICHT MpPOpAcTaHUsl CEMsH, YeM OH Oonblle, TeM Ooee
YCTONYMBO pacTeHue [8].

[lenbto naHHOM pabOTHI OBUIO BBISIBICHHE HanOOJee 3aCyXOYCTOWYUBBIX M€HOTUIIOB CPEIU JIMHUMN
MIOJICOJIHEYHHKA, CO3/IaHHBIX METOJIOM SKCIIEPUMEHTAILHOIO MyTareHe3a.

MATEPHUAJIBI U METO/bI UCCJIIEJOBAHUA

MatepuranaoM CyKWIH pa3InyHble MyTaHTHBIE JTUHUM IOJICOJHEYHHUKA KYJIBTYPHOTO, CO3/IaHHbIE B
Wuctutyre MaciauyHbiX KyabTyp (r. 3amopoxbe). Jluaumu «xantha» u «000XKEHHBIA JTUCTY
MOJTy4eHbl MyTEM 00paboTKU STHIMETaHCYIb(poHaTOM B KoHUeHTpauu 0,02% u skcnozunuu 16
vacoB 3apoapiiieii 9-10-nHeBHOTO Bo3pacra ymHUK 3J1 95. YV pacrennit nuaum «Xantha» B koHIe
BEreTallud Ha JIMCThAX OOpa3zyloTCs HEKPOTHYECKHE CEKTOpa, TaKXKe OTH PpacTeHHs
XapaKTepU3yIOTCsl TNpU3HAKaMM YBSAAHWS B 3acylUIMBBIX ycinoBusx roga [10]. MyranTHbI
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obpa3zery «IMXOTOMHUYECKOE KUITKOBAHHE)» co3/aH B pe3ynbTaTe 00paboTku
THIMETaHCYIb(hoHaTOM B KoHIeHTpauuu 0,5% u sxcno3unuu 6 4acoB 3penbix ceMsH auHuu 3J1 9.
Jlunus «virescenty monyueHa oOpaOOTKOW 3THUiIMeTaHCylIb(oHaTOM B KoHueHTparuu 0,5% u
skcno3unu 12 vacoB 3penbix ceMsiH JUuHUU 3JI 102. MyTaHT «KapiuK», CO3JaHHbIA C MOMOILbIO
00paboTku sTMMeTaHcynb(oHaToM B KoHIeHTpauuu 0,1% u skcrmosuiuu 12 4acoB HE3penbx
cemsH nuHuu 3J1 169, xapakrepusyercs MyTaHTHBIM MPU3HAKOM 3HAYUTEIBHO YMEHbBIIEHHOTO
pocta. OH HecéT mpu3HAKU KCEPOMOPPHOCTH, a IMEHHO OOJIBIIIOE KOJUYECTBO TPUXOM, OOJBIIOE
KOJMYECTBO U YMEHBIICHHbIE pa3Mepbl OCHOBHBIX KJIETOK AMHAEPMBI JIHCTA U 3aMBIKAIOIIUX KIETOK
yereui [11].

3aCcyX0yCTOMYMBOCTh OIPEACISUIA [0 YTHETEHUIO pocTa NpOpocTKOB. C 3TOW LEIbI0 CEMEHa
npotpaBiuBaan 10 munyt 1% pactBopom KMnO,. 3arem packiaapiBaiv Ha (QUIBTPOBAIBHYIO
Oymary B uvamku [lerpu, mpenBaputenbHo cTeprim3oBanHbie pu 150°C B Teuenue 1 dgaca. B
kaxayro vamky Ilerpy HamuBanu no 10 mu nuctmiupoBaHHOM Boabl. B Boxy noOasisics
HuctatuH (250 Thic. en. Ha 1 auTp). 3aKphIThIC YalIKK MOMEIIAIA B TEPMOCTAT C TEMIIEpaTypon
25°C 10 nosiBIEHMSI HOPMAJIBHO Pa3BUTHIX IPOPOCTKOB, Y KOTOPBIX JUIMHA 3apOJIbIILIEBOTO KOPEIIKa
NpUOIM3UTENBHO paBHA JUIMHE ceMsSHKU. OOpa3oBaBIIMECs MPOPOCTKH MO 25 MITYK MOMEUaId B
yamku [lerpu. B nonoBuny wamek [lerpu HanuBanu 10 M auctrimupoBaHHoi Boabl. B apyryto —
HamuBamu 10 mn 15% pactBopa caxapo3bl. B aucTuiuimpoBaHHYH0 BOAY U PacTBOP Caxapo3bl
no6asisuin HuctaTul (250 Thic. en. Ha 1 nutp). [IpenBapuTebHO pacTBOPHI KUIISITUIU B TEYEHUE 5
MUHYT. 3aKpbIThI€ YAIIK{ MOMEILAIN B TepMOcTaT ¢ Temneparypoi 25°C Ha 72 yaca. Ha 6-e cyTtku
1ocJie IePecagKy IPOPOCTKH BHIHUMAIIH, CIIOJACKUBAIHN B BOJIE, CPE3aJIH 3apOAbIIIEBbIC KOPEIIKU U
U3MEpSUIM UX ANUHY. 3aTeM 3apoJIbIlIeBble KOPEIIKU MOMelald B OIOKCHI U BBICYHIMBAIM B
tederrne 3 yacoB npu temreparype 80-100°C. Ilocie 3Toro OIOKCHl OXJIaXIadd B SKCHKATOPE,
B3BEIIMBAJIM U BBIUUCISUIA CYXYI0 Maccy KopeuikoB. Kakaplii BapuaHT ObLT MpEACTaBlIEH IBYMS
IIOBTOPHOCTSIMHU.

CreneHb MOAABICHHUSI POCTOBBIX MPOIECCOB (A) MPU HMCKYCCTBEHHOW 3acyXe pPacCUUTHIBAIN I10
dbopmyre:

A=(a/b)x100%,
rIe @ — CpeiHss cyXas Macca 3apobIIIeBOrO KOpeIIKa WM CPeIHss JJIMHA KOPEIIKOB,
BBIPAIIICHHBIX B PACTBOpPE €axapo3bl; D — cpemHss cyxas Macca 3apOJBIIIEBOTO KOpEIIKa WM
CpCaHdAa JJIMHA KOPCIIKOB, BRIPAIICHHLIX B }IHCTHHHI/IpOBaHHOﬁ BOJC. YeMm 00JIBIIIE OTHOCUTEIHHAS

cyxas Macca 3apOJBIIICBBIX KOPEUIKOB WM WX JUIMHA TOCHE JCHCTBHS OCMOTHKA, TeM Ooliee
3aCyX0ycToitunB renoru [8].

Craructudeckyto 00pabOTKy IaHHBIX NPOBOAWIM C TIOMOIIBIO JUCIIEPCHOHHOTO aHalu3a M
kpurepusi Cterogenta [12].

PE3YJIBTATBI 1 OBCYXIEHHUE

3acyX0yCTOHYMBOCTD JINHUN ONPEAETSUIM MO JBYM MOKa3aTelsiM, @8 MMEHHO — IO OTHOCHTEIbHOM
JUIMHE ¥ CYXOHM Macce 3apOJbIIIEBbIX KOPEIIKOB. JJaHHbIE [0 OTHOCUTEIBHOMN JUIMHE 3apOABIIIEBbIX
KOPEIIKOB BCEX N'€HOTUIIOB MPE/CTAaBIIEHbI B Tabuuie 1.

Ta6Jmua 1 — OTHOCHUTEIbHAS JJINHA 3apOAbIIICBLIX KOPCIIKOB.

Ne [Cenortun OTHOCHUTEIbHAS JuinHa|CpeHssT OTHOCHTENbHAS JUIMHA)
/11 3apOIBIIIEBLIX KOPEIIKOB, %0 3apOJIBIIIEBLIX KOPEIIKOB, Yo
IToBTOpHOCTS 1 IToBTOpHOCTH 2

1 |myranT «xantha» 22,6 20,1 21,35+1,25

2 [MyTaHT «IHMXOTOMHYECKOE JKUITKOBAHHE) 17,8 15,3 16,55+1,43

3 |myTaHT «Virescent» 38,2 28,5 33,35+4,85

4 IMYTaHT «KapIHK» 41,2 40,1 40,65+0,55

5 [MyTaHT «000XKEHHBIN JIUCT 53,8 53,1 53,45+0,35
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Haubonee BBICOKHI TOKa3aTellb OTHOCHUTENBHON JJIUHBI 3apOJBIIIEBBIX KOPEIIKOB MMeJa JIMHUS
«O00O0XOKEHHBIN JHCT», KOTOPBIA cocTaBisin 53,45+0,35%. Haumenbliee 3HaUeHHE MMENa JTUHUS
«IMXOTOMHYECKOE JKMIKOBaHUEe» — 16,554+1,43%. MytanTtel «Xantha», «virescenty u «kapiuk»
UMEJH TpoMexyTouHble 3HadueHus 21,35+1,25%, 33,35+4,85%, 40,65+0,55% COOTBETCTBEHHO.
Jlnst ompenesieHusl CyLIECTBEHHOCTH PA3IMUMKA MEXIY MYTaHTaMU IIPOBEAEH IUCIEPCUOHHBIN
aHaJIM3, Pe3yJbTAaThl KOTOPOTO MPEJICTABICHBI B TAOJIHIIC 2.

Tabmuma 2 — TaOnuua AMCIEPCHOHHOTO aHAAM3a 110 OTHOCUTEIBHON JJIMHE 3apOJBIIIEBBIX
KOPELIKOB.

Jucnepcus |[Cymma Crenenu Cpennuii F
KBaJIpaTOB  (CBOOOIBI KBaJpaT (hakTHdeckoe [TEOPETUYECKOE
p=0,05 p=0,01
O6mas 1820,44 9
IToBTOpEHU 27,23 1
BapuaHToB 1766,30 4 441,57 65,61 6,4 16,0
Ocratka 26,92 4 6,73

[To pesynpTaraM BBIYUCIEHHH BUAHO, YTO Fgaer >Freop. Kak mpu 5%, tak u mpu 1% yposHe
3HAQYMMOCTH, YTO YKa3bIBaCT Ha CYIIECTBEHHBIC PA3IMUU MEXIY CPaBHUBAEMbIMU T'€HOTUTIaMU. B
JalbHENIIEM ONPEEISUIA CYIIECTBEHHOCTh YaCTHBIX pa3ianduii, s yero nposenu pacuétsl HCP u
NanbHEHIIee COMOCTABICHUE BAapUAHTOB MEXKIY COOOW C HCIOJIb30BAHHMEM JTOTO IOKa3aTels.
JlaHHbIC MpeCTaBICHBI B Ta0IUIIE 3.

Tabmuna 3 — CpaBHEHHE OTHOCHUTEJIBHOM JUIMHBI 3apOJBIIIEBBIX KOPEIIKOB MYTAHTHBIX JIMHUI
MIO/ICOJTHEYHHKA KYJIBTYPHOTO.

Tenorur MYTaHT MYTaHT MYTaHT MYTaHT MYTaHT

«xanthay» «INXOTOMHMYECKOE | «virescent» CKAPITUK» «O00NKIKEHHBII
JKAJIKOBAHHEY JIUCT

MYTaHT «Xantha» - 4,8 12** 19,3** 32,1**

MYTaHT 4.8 - 16,8** 24,1** 36,9**

«IMXOTOMHYECKOE

SKAJIKOBAHKE

MYTaHT 12** 16,8** - 7,3* 20,1**

«virescent»

MYTaHT «KapiIuK» 19,3** 24,1%* 7,3* - 12,8**

MYTaHT 32,1** 36,9** 20,1** 12,8** -

«000MOKEHHBIM

JIACT»

[pumeuanue: HCPys=7,21; HCPy;=11,91.

*, ** — oTIMuMs MeXly TeHOTHIIaMHU cyliecTBeHHBI ipu P<0,05, 0,01 cooTBeTCTBEHHO.

Kak BumHO W3 Tabmumpsl 3, MO 3aCyXOYCTOMYMBOCTH, ONpPENENsieMO Ha OCHOBE OTHOCUTEIbHOM
JUIMHBI 3apOJBIIIEBBIX KOPEUIKOB, Y MYTaHTa «IUXOTOMUYECKOE )KMIIKOBAHUE)» HET CYIIECTBEHHOU
Pa3HUIIBI TIPH CPaBHEHUH C MYTaHTOM «Xanthay, Torga kKak CO BCEMH OCTAbHBIMH T'€HOTHIIAMU
pa3HMIIa CYHICCTBCHHA INPH OOOHMX YPOBHSAX 3HAa4MMOCTH. MyTtaHT «Xantha» Takxke umeeT
CYILIECTBEHHYIO pa3HHIly CO BCEMH BapHaHTaMH, KpOME ONMCAaHHOTO Bbimie. MyTaHT «Virescenty
3HAQYUMO OTJIMYAETCS OT BCEX '€HOTHIIOB, OJHAKO IO CPABHEHUIO C MYTAaHTOM «KapJUK», pa3HUIA
CYLUIECTBEHHA TOJBKO Mpu 5% ypoBHE 3HauuMoCTH. CaMm K€ MYTaHT «KapiIUK» HMEET
CYILIECTBEHHBIC PA3JIMUYUS CO BCEMH JIMHHUSIMH, KPOME MpHMEpa C MyTaHTOM «virescenty». Jluuwus
«0OO0XKEHHBIM JIUCTY» CYIIECTBEHHO OTIMYACTCd NpPU OOOMX YPOBHSIX 3HAYUMOCTH OT BCEX
OCTAJIBHBIX T'€HOTHUIIOB.

JlaHHBIE IO OTHOCUTENIBHON CYyXOi Macce 3apOIBIIIEBBIX KOPEIIKOB BCEX T€HOTHIIOB MIPE/ICTABICHBI
B Ta0uIe 4.
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Tabnuua 4 — OTHOCUTENBHAS CyXast Macca 3apO/IBIIIEBBIX KOPEIIKOB.

Ne [CenoTuIr OTHOCHUTEIbHAS cyxas maccalCpeaHssi OTHOCHTEIbHAS cyXast
/11 3apOJIBIIIIEBOTO KOPEIIKa, %o Macca 3apO/IBIIIICBOTO
[ToBTopHOCTh | [[ToBTOpHOCTH 2 [KOpEIIKA, %0

1 |myranT «xantha» 62,3 45,6 53,95+8,35

2 |MyTaHT «IHXOTOMHYECKOE KIIIKOBaHHUE) 23,55 23,55 22,975+3,53

3 |MytaHT «virescent» 45,8 44,4 45,1+0,7

4 MyTaHT «KapJIHK» 55 58,2 56,6+1,6

5 |MyTaHT «00O0XOKEHHBIN JIUCTY 86,8 90 88,4+1,6

[To aGCoOMOTHBIM IOKa3aTEeNsIM OTHOCHUTEILHONH CYXOH MacChl 3apOJBIIIEBBIX KOPEIIKOB CaMOe
BBICOKOE 3HAYCHHE HMeJNa JIMHUS «OOOXOKEHHBIM JHCT», KOTOpoe cocTaBisuio 88,4+1,65%.
A HaMEHBIIMNA TOKa3aTelb HMMeJla JIMHUSA <«JIUXOTOMHUYECKOE >KUIKoBaHue» — 22,975+3,53%.
WNHuTtepecHo, 4TO 3TH K€ JIMHUU UMEJIM KpalHUe 3HAYEHUS U 10 TTOKA3aTet0 OTHOCUTEIHLHOM JITMHBI
3apOJIBIIIEBBIX KOPEIIKOB. MyTaHThI «Virescenty, «xantha» m «kapiumk» MMear MpPOMEKYTOYHBIE
sHaueHus 45,1+0,7%, 53,95+8,35%, 56,6+1,6% cOOTBETCTBEHHO.

PesynbTaThl qUCIIEPCHOHHOTO aHAJIM3a 10 OTHOCHTEIBHOM CyXOW Macce 3apOJIbIIIeBhIX KOPEIIKOB,
MO3BOJISIFOIINAE BBISIBUTh HAJIUYHC PA3MYUid B AHAIM3HPYEMOM KOMIUICKCE, TMPEACTABICHBI B
Tabymue 5.

Tabmuna 5 — Tabnuua 1UCIEpCHOHHOTO aHaau3a M0 OTHOCUTEIBHOW CyXO#l Macce 3apOJbIIIEBbIX
KOPELIKOB.

ucnepcus |Cymma CreneHu Cpennuii F
KBaZpaToB  |CBOOOJIBI KBaJpaT (haxTHIecKoe [TeOpeTHYECKOe
p=0,05 p=0,01
Oobmas 4611,55 9
[MoBTOpeHMit 16,51 1
Bapuanrtos 4460,23 4 1115,06 33,08 6,4 16,0
Ocrarka 134,81 4 33,70

Kax nokaspiBaror naHuble, Fpacr>Freop., Kak mpu 5%-HoM, Tak U npu 1% ypoBHE 3HAUMMOCTH, YTO
yYKa3blBa€T Ha CYIIECTBOBAHUE pa3iuuuii Mexay BapuaHTamMu. C 1LENIbI0 YCTaHOBJIECHUS
CYIIECTBEHHOCTH YaCTHBIX paszianuuii, 6611 mpousBeaéH pacuét HCP (tabu. 6).

Tabnuna 6 — CpaBHEHHE OTHOCHUTEIBHOW CYXOM MaccChl 3apObIIIEBBIX KOPEIIKOB MYTAHTHBIX
JMHUN TOJICOIHEYHHKA KYJIBTYPHOTO.

TeroTumn MYTaHT MYTaHT MYTaHT MYTaHT MYTaHT

«xantha» | «auxoroMuyeckoe | «Virescent» | «kapiauk» | «00O0M¥IKEHHBIN
KUIIKOBAHUE) JIUCT

MyTaHT «Xantha» - 30,97** 8,85 2,65 34,45**

MYTaHT «auxoromuueckoe | 30,97** - 22,12* 33,62** 65,42**

JKUIIKOBAHKE)

MYTaHT «Virescenty 8,85 22,12* - 11,5 43,3**

MYTaHT «KapJIHK» 2,65 33,62** 115 - 31,8**

MYTaHT «000XOKEHHBIH JTHCT 34,45** 65,42** 43,3** 31,8** -

[pumeuanue: HCPys=16,14; HCPy;,=26,73.

*, ** - oTIMYMS MeXly TeHOTHIIaMHt cyiecTBeHHbI pu P<0,05, 0,01 cooTBeTCTBEHHO.

CpaBHeHHe JHMHUN MeXOy cOOOH MO 3aCyXOyCTOMYMBOCTH, Ha OCHOBE OTHOCHUTEIBHOM CyXOi
Macchl 3apOJIBIIIEBbIX KOPEUIKOB, IMOKAa3ajlio, YTO Yy MYTAHTA <«IUXOTOMHYECKOE >KUIKOBAHHE
HaOII0AaeTCsl CYIIECTBEHHAsl pa3HUIlA CO BCEMH OCTaJbHBIMU TE€HOTHNAaMU Tpu 5% ypoBHE
3HAYUMOCTH. MeXIy MyTaHTamu «Xanthay, «virescent» m «kapiamk» OTCYTCTBYIOT CYIICCTBCHHBIC

Bicnuk 3anopizvkozo nayionanvnozo ynieepcumemy Ael, 2014



28

OTJIMYUS 110 U3y4aeMOMY TOKa3aTeno. MyTaHT «000XCKEHHBIN JINCT» 3HAUUMO OTIMYACTCS OT BCEX
OCTaJIbHBIX BAPUAHTOB MPH 000MX YPOBHAX 3HAYMMOCTH.

IIpu comocraBieHun oOOOMX IIOKa3aTeslel, Ha OCHOBE KOTOPBIX IPOBOAMIACH OLIEHKa
3aCyXOyCTOMYMBOCTH, C Y4Y€TOM CYILIECTBEHHOCTH pa3inuuii, ObUI0 OOHApY>KEHO, 4YTO BCE
MYyTaHTHBIC JIMHUU OTJIMYAIOTCS JPYT OT JApyra Mo OJHOMY Wi 1o o6ouM u3 Hux. Mcxoas u3 aTux
JAHHBIX, MYTAHTHBIC JIMHUM B TOPSAJKE YBEIUYECHHUS 3aCyXOYCTOWUYMBOCTU PACIOJIOKUIUCH
CIENYIOUIMM 00pa3oM: «IMXOTOMHUYECKOE >KWIKOBaHHE», «Xantha», «virescent», «kapiuk»,
«000MOKEHHBIH JTUCT.

[TockonbKy C LENIbI0 MPOBEIEHHS MBUIBIEBONW U CIIOPOPUTHOMN CEIEKIIMU Ha 3aCyXOyCTOWYHBOCTD
IUIAHUPYETCS IOJIydeHHe TUOpPUA0B OT CKPEIIMBAHUSA KOHTPACTHBIX IO 3aCyXOYCTOHYMBOCTH
JMHUH, [pearnoiaraéMble Napbl pOAUTENbCKUX I€HOTUIIOB OBLIM OLIEHEHBl HA KOHTPACTHOCTH IIO
JAHHOMY I@IpH3HAaKy C nomoubro kpurepus CreroneHTa. Pe3yinbTaTel NaHHBIX BBIYMCICHUN
Ipe/CTaBIeHbI B Tabuumax 7 u 8.

Tabmuma 7 — KOHTpacTHOCT, 1O 3aCyXOYCTOHYHMBOCTH  POJIUTEIBCKHX KOMIIOHCHTOB
npeanojaracMbix FHGPHHOB Ha OCHOBAaHHHU OTHOCUTEIHLHOMN JJIAHBI 3apOAbIIICBLIX KOPCIIKOB
Poaurenbckuii KOMIOHEHT MYTaHT MYTaHT MYTaHT MYTaHT MYTaHT
«xantha» | «auxoroMuueckoe | «virescent» | «xapnuk» | «000MOKEHHBIN
JKUJIKOBaHHE) JTHCT»
MyTaHT «Xantha» - 2,563* 2,4* 14,13%** 24,73***
MyTaHT «IAXOTOMHAYECKOE 2,53* — 3,32** 15,73*** 25,06***
JKHJIKOBAHHE»
MYTaHT «Virescent» 2,4* 3,32*%* — 1,5 4,13***
MYTaHT «KapJIUK» 14,13*** 15,73*** 15 - 19,63***
MYTaHT «000¥OKEHHBIN JTUCTY» 24, 73*** 25,06*** 4,13%** 19,63*** -

[pumewanue: *, **, *** - oTnuumus MeXAy POOUTENBCKUMHU JTHHUAMHU THOPHIOB cymiectBeHHHI mpu P<0,05, 0,01 u

0,001 cooTBETCTBEHHO.

Ta@mua 8 — KOHTpaCTHOCTb 110 Sacy}(OYCTOﬁqHBOCTH POOAUTCIIbCKHUX KOMIIOHCHTOB
HpCHHOHaFaeMBIX FI/I6pI/II[OB Ha OCHOBAHHUH OTHOCHTGHBHOﬁ CyXOI‘/JI MacCChI 3apOI[I)IHIeBI>IX KOpeHIKOB
Poaurenbckuii KOMIIOHEHT MYTaHT MYTaHT MYTaHT MYTaHT MYTaHT
«xantha» | «auxoroMuueckoe | «virescent» | «xapmuk» | «000XKEHHBIH
JKAJIKOBAHHEY JIUCT»
MyTaHT «Xantha — 3,42** 1,06 0,31 4,05***
MyTaHT «IAXOTOMHAYECKOE 3,42** — 6,15*** 8,68*** 16,88***
JKUJIKOBAHHEY
MYTaHT «Virescent» 1,06 6,15*** — 6,58*** 24,79***
MYTaHT «KaPIITUK» 0,31 8,68*** 6,58*** — 14,05***
MYTaHT «O00XKEHHBIN JIUCTY» 4,05%** 16,88*** 24, 79%** 14,05*** -

[Ipumedanue: *, **, *** - oTnuuus MEeXIy POAUTEIHCKUMU JIMHUSAMU THOpUIOB cymecTBeHHbl mipu P<0,05, 0,01 u

0,001 cOOTBETCTBEHHO.

W3 Tabnuuel 7 cieayer, yTo passinyus MEXAY pPOAUTEIbCKUMHU JIMHUSMU I10 3aCyX0YyCTONYHMBOCTH,
Ha OCHOBE OTHOCHUTEJIBHON [UIMHBI 3apOJBIIIEBBIX KOPEIIKOB, HE CYHIECTBEHHBI TOJIBKO B
KOMOMHAIIMM  CKPCIIMBAHUS  «KapiuK» X  «virescenty. B KOMOMHAaIUSX  CKpEUIMBaHUSI
«IMXOTOMHYECKOE XHIKOBaHHE» x «Xantha» m «xantha» x «virescent» pazmuuus CyecTBeHHBI
Uik pu 5% ypoBHE 3HAYMMOCTH, B KOMOMHAIINY CKPEIIMBAHUS «IMXOTOMUYECKOE KUIKOBAHUEY
x «virescenty - mpu 1%, a BO BCEX OCTaNbHBIX KOMOWMHALMSAX CKPEUIMBAHUS —Pa3IHUHS
cyuiectBeHHbl ipu 0,1% ypoBHE 3HAUUMOCTH.

Tabnuua 8 mokasbiBaeT, YTO B KOMOMHAIMSIX CKpEIIUBaHUsS «Xantha» X «virescent» m «kapiauk» X
«xantha» oTCyTCTBYIOT pasivuusi MEXAy POJUTCILCKUMHU JIMHUSAMH I10 3aCYXOYCTOWYMBOCTH Ha
OCHOBE OTHOCHUTEJIbHOW CYXOH MaccChl 3apOJbIIIEBbIX KOpemKoB. Paznuuns cymectBeHHsl npu 1%
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YPOBHE 3HAYMMOCTH B KOMOWHAIIMK CKPEIIMBAHUS «IMXOTOMUYECKOE KHIIKOBaHHE» X «Xanthay, a
BO BCEX OCTAJIbHBIX BapHaHTaxX paznuuus umerorcs rnpu 0,1% ypoBHE 3HaYUMOCTH.

Ha ocHoBaHMM MaHHBIX TaOuuil 7 U 8 MOXHO BBIICIHUTH HauOoOJiee MEePCICKTUBHBIC KOMOWHAITUU
CKpEeIIMBaHMS JUIS TONy4eHHus TuOpuaoB. B KadecTBe TaKOBBIX OTOMpaIMCh KOMOWHAIIUU
CKpEUIMBaHUA, Y KOTOPHIX B 00eux Tabmumax pasHuma Obuta cymectBenHa mpu 0,1% ypoBHe
3HaYMMOCTH. TaKMMU KOMOMHAIIMSAMH OKa3aJUCh: «OOOMOKEHHBIN JHCT» X «Xanthay, «kapmuk» X
«IMXOTOMHUYECKOE IKHIKOBAHHE», «OOOMOKEHHBIA JIHCT» X «IUXOTOMHYECKOE IKHIKOBAHHEY,
«O00XKEHHBIH JIUCT» X «VIresCenty «o00MKEHHBIN JTHCT» X «KAPIHKY.

[lepcriekTrBa AaNbHEHIIETO MCCIEAOBAHUS: TIOTYYCHHBIC JaHHBIC MMO3BOJISIFOT MOJYy4aTh THOPHUIBI
OT CKpEIIMBAaHUA KOHTPACTHBIX IO 3aCyXOYCTOWYMBOCTH JIMHMHA Ji1 OLEHKH 3((HEKTUBHOCTH
raMeTo(UTHOM CENEeKIUH 110 JTAHHOMY IIPU3HAKY.

BbIBO/IbI

1. Ilpu ucHoiapb30BaHUM METOJA OLEHKU 3aCyXOYCTOWYMBOCTH, OCHOBAaHHOI'O Ha YTHETEHUU
pocTta MpOpPOCTKOB, YCTAHOBJIEHO, YTO Hau0oJIee YCTOMUNBOM SBISETCS JIMHUS 000X KEHHBIN
JICTY», @ HANMEHEE YCTOMYMBOW — JIMHUS «IMXOTOMHUYECKOE KHIIKOBaHUe». Jlunun «xanthay,
«virescenty ©  «KapiauK» 3aHUMAIOT IPOMEKXYTOYHOE IMOJOKEHHE TI0 MPH3HAKY
3aCyXOYCTOMYMBOCTH M pPaCHOJIararoTCs B COOTBETCTBYIOLIEM IIOPSAIKE IO YBEINYEHUIO
YCTOWYUBOCTH.

2. Haumbonee mnepcrneKTHBHHIMH KOMOWHAIIUSIMU CKPCEIIMBAHUKN IS TOJXYYCHHS THOPHIIOB
SIBIISTIOTCS «O00KEHHBIN JTHUCT» X «Xanthay, «kapiuk» X «IMXOTOMHYECKOE YKHUIKOBAHHE,
«O00XKEHHBIA JIUCT» X <«JIUXOTOMHUYECKOE JKUIKOBAaHUE», «OOOMOKEHHBIM JHCT» X
«virescenty U «0OOMOKEHHBIA  JIHCT» X  «Kapiauk». KoMOMHAIMS  CKpENIMBAaHUS
«TUXOTOMHYECKOE JKUJIKOBAHHE» X «OOONKEHHBIA JIMCT» TOJydeHa MYyTEM CKPCIIMBAHUS
Hau0OoJjee U HauMeHee YCTOWYMBOM JIMHHH.
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