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PARTIAL FLORA OF THE FLOODPLAIN LANDSCAP E OF MIDDLE OKA RIVE R: THE
DYNAMICS OF SPECIES COMPOSITION UNDER s HIGH ANTHROPOGENIC P RESSURE
CONDITIONS.
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Lizd IsOIsj dMmMmdzi Hise Odzd 2 ZMmlsOdets o dzj dzts, Ylsts HJdodd S
J zdese s dZzOdZHM OW IO wsfkh j Mise dzv j Ismw &zO0 Wdz¢ Clslz Oyd tsdad
dA3MmMlseadd. ydimdzs odHtse Wdhztstt sMIsO]Ilsmw H oigly Oty qaity Mis
dz' dz" = o9 dHO . lted ddzlsj demdo desds d Hdzd sy dz' desd3 Odzlstetsf
BIECO fOydOdz dz"n = Whzste ftodBicjlsOjls tHAsAZOT O dzj dz
CteOh jdedd dr odHBoatets MsMmisOs O.
ABSTRACT
The research has shownh at t he dynamics of the species composi:
flora occurs at a fluctuating level when the anthropogenic impact is weak. The number of species of flora remains
quite stable as a result of the loss and introduction di¥islual species. Whereas, withhigh and prolonged
anthropogenic pressure on floodplain communities, the dynamics of partial floras become unidirectional and
irreversible with a sharp decrease in their species composition.
sdzt yjor j: Mdsd®O, MmMtof Oy Oz @& j W dhzster, HJdZOBJE O, MmMiste
Keywords: floodplain, Middle Oka, partial flora, species composition, dynamics, structure

l odtetsH dz § 1 CsidMmisj B3 o tz0 " 900 jlsn dz@esdzy § Mddz detsj d &
(tslsHjd d" = odHtse, yYjdsfEEgusnd?» tOEmisdfiply jds datz@ Mo tej 3
mMsse M j Miso, Widftstds ' & O s . ) Sflatdedddislg - W OC kstetso .

tcOMmlskzh jj Odestetst tscj dedetsj  H QotRjdglgddgdz’ 2 ¢ ts QAOEM ) R Js | ftoj HI
BdBSteOL dzstsBteOL dY (J41) L OdedjdpQ@fjdiss otdifittssjts jtc Qi fipistds) dipfteld Hfigits 4 H dzj
shdzsodzr 7 { Csdzsddyui MSdrn HwRseztkz] &2 sy iy MR Mzt B Ededftsiz01 5 tcdsd
10ydsdzOdz' dz §| d ¢ dztsB Odz' dz' fjte jfHigiBAE] 3" f BB &Hc@des dzed W + CsmdMmls,
1t dai dBsckls Brils! toj Odzd Lot otedR j da | L Isfiptz £ s d @ diz'dde 2 dzs a3 2zls '
d mipdejo Odzd 2, dzOf tcQo dzj dzdz' Ro @D, d iz g tzls Dz e O d sy OMlis f 52 a3
sYj dze Iz fMsmlstsw dzd v 11, ftitcPehifdegs? ifd iksijlddstcOdz: dets2, Y4 «
Bsdad ssted dzd O. R L ftodtctsH dgtsd v dédl2s to  disfiytdrdjldzddistc s o dzd ) f tc

d dzls § dzm d o dzts or f OH O Is zis Q Gtcmis o j dedzr J d

dimf sdz L 2§ 3" § ) fdh iz YJ dzts azgpUBalts NG P dzd e . Ezse dwrn
Yy d mdzj dedets M ls ! Yy desf sfzdzv yfdzf A Y s ded tstH S OdaddH 59 § 2D d3j dzdzts 2
jHdddyk Bafkh @AdEO, Yt msOpxEd™ § sk dhdsigsdlz  Odzdz o d Odz' «
dr otLBBMBodjddj] d MmMisOs fudfimss]] tfWdg ydass ddfteise Pdzdd + C silstsy
o fedetsH dz A Mistse " j fi)dez®nj.Mis o j dAAsls tstis'dzd WO dzd M) § 5 H dzg
MsflsOo dzv s h dj el MesdssddupfSeddy, o'thislks] §td

LOL dzssBteOL s 20 o Mjrn I tcoizrsy, | ddvw:s zOd &S Gz Bt &SB EZMHdos
CizsBOdz! dgf | dL Bjdaj dedV MeftedtosHdds nd 2z @ deesf 3 lsazz € Oy HEs2 YO
COL dastsB w@vdslg bz dasfyls ' U disjotg ey, (6 GBS B109:AD. o fdls ot Of


https://www.doi.org/10.31618/ESU.2413-9335.2020.9.74.790

[oteOLd2MCd2 wtsy L 57420207 ([ &UL) # 5

Yj dzsteOdzr dets?2  yOMmisd  f t52 dgb(PK)aslashsczgNes (BK)ondeote 5@ dj 6 H d dzj mm
fesHEd dlsj d desfls: L Ols s B dzjimipd W 15 MizO g tea § ts offf takidls j totc O f dz' j

psHOMB] Ctsdj B OdOME isdzl® 16 OMSTABEY "Hjddi2 . o toj d3j dzd B tsdzj j 5
Yofylsd Mt Hdzj 665 dHB JIHE dayj dzfsd it s  ZOdzhh O SO . OMY OF Oc

9 fitejrtsHd2 sl { todtclk idztzoyOdnIsC dy Jjddflsstdtid Isdiffy? dg@ s - yo
fs2 3 1125 H7dz)] 2, dO f HEiEhied sRieeOiplzs? yOMmisd 52 d3r .
Hdzj 2. I1ts EBHOMR GBHBAY dIls] d'tcdes fiplsz: s OO stz ©s dzts e s 51
fts2 3" ftsHe jtoy j des L dzOyd Is fiygipteicd delf CHsodf) e pPlisftvalys fhlstsdzj Isd v,
CtsHdzOd B sdzj Hdzd s j dz! desE s fasdzo & DUk s tdyiisttsev jdadidBs0 odzj st fdzj |
ftsdz A oBH o (jtedtsH f tsdztfdctisH/LWsh dzts Iz dislis™e | i Is o9 tmdsts | gL a3 d
" € Odzd M fi f OoatsHS s By s jodgmCiplsdd f &5 o@ndrdizlze d O dz! detsfis d
ftetsW d dzs fts2 a3 . [Is H dzd st dids fAstBifdes Histhw taf Mzls tc Odz! dats?2 Y O
f OQoasHG SO R 9 8 H LOodfmj dddtctse dai B d dg® ¢ fr.d@kidjde Qiglsdjw flstsw dzd J
Gtozdzstso" 7 otsH d dr € tsdzj Bfipsftd®iy'dsdz & dziABAd2daj dzf ®dzj @ Qdedi V- 5 H dzC
9lsjyd ded g 9jCjlsOyddedzets @ s tff ¢ sl fipdzt©o 52 595 H jydf delly 1RO dz! dats 2 Y
Yyofmkswa f2dr. Yd dzlstcOdz' dzgOw yOfls: fMtejHdzj 65 d
] mMewrd M t©OL dzdyds d3 LLCddcoCdzdsifity o tskiazlsisp5ros®@® d3d Odzjl 0y
9BH 9o COYHB2 YOmisd {2 & dinkh |6l &P bl 36 kdzdzg O dzWfis' s ded §
dr odzdwdzdj dzO0O o dzOy dzj dzd ji )t dzjCF BlsdHsdR) j2d35 ¢ & SRtz Y . o0 SH T H t
)| dzj dzOtclz h j dzdzts O3 n s M Istfstey ddimlafin dzts e s d GO Misdf2-~f Q@ LdEg 1O
f5j Bdesmisd d O dadO to@COly twpstnjisls HAzZVH j t6) Ols M¥3 IsHOodg 2dzj | BCHalzihjj d&
yj sfmisdzsc s § 52 d3j dzdzgs ¢ 5 cz@gzy f @0Is @ 5 | ezl i § e O gzéfls o j dedets
M j yd¥Wwdydesmis: d ¢ s dals tc O figfls dztsHiipisdzO R3Y & B 3 te e dz Ealzds ' - 9 B H
f sye CcdHidZecdyu MSdrn tp)y diBboOydsddtsdsts f ff ytg HE WO d, o fr
Emdzsed?2 o COYHEB2 YyOMmisd tlze2dd® . dzjldzdlWis =021 tdila it s B 18% Qigtsdetpy te df fipdz
d teOMmisdlsj dz' detsfiyls ! 9 ¢ OGN d Is dyo i ls dic O fiiflstsj 2dHgf 2 RL d3j dzj d
nOteOCIsj tedidasaf@dicfifip'O dz' dz' o5 (Offzeaizte &f "Olsitzrdalg )i Is d iz h J Milseo j dadzts
odHBo " &3 MsMsOoatsd d Mlstslz Colsjimiopd dgj2 | 5 ZOC O] Bsc s dzOd dzS O  «
Clsts f sfdzlz ) d dzts ts fi) dzth)as B)dzP P o3 , W B tetse Odzed d 6z Bz Mt
nOOSlkjtedmisdsd Hd ZOdBBd S of Sy d H B adts ¢ § ¢ s fidi@sodds ¥ j dzd d . J
Wazsted isduj MSdn tBteOL 5o O] &Y dzg € fifdsicHts 2 OB 56 j dzdzts 6 s
2 O 1Sl duj MS sd W ozl ts da @ dzie 'O @ § dzts s 2 di3j dedzts 6 ts
Ztetso dzj d dmf sdz’ L 59 QY ' dzOMtstwirvhlsjdijls o ¢ fLGA y ¢ @d Is j dz' dgr 2 f4teo
WdstwOe [7, 8] wdjHbkjl LO®KY Y tcsy®Gdr o diyddjidifdsojtadzdz |
fmMeh jMmsakzs Is d Hiclzad dj C tPmj Hnfisle Q adatlzjsdzdsw  tsdzd yj Milse j dadets
Wdzsted Mlsd uj MS d A 5B tcOL Sfoeagd Gz dz' D dizdatisty .
ZORHN OW s dzsc s (s sdseduj MScE)n krudbdz sty ddd o kfd
1 Oteyd Odz! dz § W dztsto T Is d P tzb tc s {f Sl txiffdisod 5 ¢ O§dej ji ) O dztf ©tc y
MstezClskzteds j 1 dzj d3j dalsT W dzs @L &g ydzdditf tfds s QaBz ydmdzz o «
[9ledf dLizyjdedd dL Bjdzj dedV SIS fzteh shduaglsdesn W dzstelz  Is s dz!
CiceOW¥dui M dn Ldzj ) dzlstfes? as] Of OH tesMde B MS 5B OC fits dats i3 .
dpteClsdSd. 1ted dLEkyj ddd 1 tsB2ddisjdsisiis Wats datgj ciplsusjEpedEs?0 digfiQtc z C sz te j
JryjcHr d 1jystr (timMiesddCo®dhtedd)sef dn svdy ofmjn
Zh fOdzdzd Sso 82, w. . (dz@dktsg y®t T dDH's Msdf@Rimby e Oa’ wlasd W dz
Hd 20 d3d € d tcOMmisdlsj dz' detsfyls d tfl ts 2ddfindeda’ das i34 MtsfglstEwsdzd d o ff Oty
B dz teso jH]jdz dz0 bktctso dzi f Otcdrf OdzOld S Mftetse Odzets 36 o dHB

]

l dHtse 52 Msmis 0o f Oteyd @dzOdz ond H ts ¥ dztVtElzts to f 52 d3j dedesG 5
{2 B dedets e s dzOdzgh h OW IsO o M HE ¢ ji Ay lazo jizstipls swislls{ d BN j G t5 |
(19401960 ¢G6G6.) bEflsOdOs dzd o @ &tk y df Gscz’ cizBIR . W @LShtctafdi dds Iz fi dzts 0 52
BOLjtedOd&zOdE [ 4, 5] d dzOhdjdie jH Gsdzadizisdl) dzisth tsdklic§ jodadirdgls to O dz! dzfs 2
fted dLEZyjddd dfmntHESE T nyjdEdsadddzddes A o do] Be) thbdetn dzts 2 Y O i)
MsmisjoRld) Mise j ddz' = Mitse " j fiflse? d ) ¢ OYHEsREs e Mis g Mistej YO dzd fiy!

f 52 d3" . f 52 d3 .

Il oltstets? f siztsdsd dAjls tsmzy W f Otcyd Odz' dats 2 W dzts to j ftodtolzf
f 52 d3j dedz’ 2 @ zOdzhh OWIs M 59 Gz O daf fipdstf s dztp dAdSNERM Isdser .ddd d B 1( di!
ftoj M, Cobtt’ 2 §oimistsw ddB2 zfdddo Ofenw 2 2 dd)dkehiss d 64
196Q 19701 GSHBSD d S O ldglr B fjlg o 5o Bgetgy 34 (30. 2 % fls fSE
o j dzd ud o Odzd f? o dfs(finiz] dgr Ojdz’e dfHS@D |’ Clsster dzj o Mistej YOdzq
HtSB toj dzd 2 , COC ftod Mj ddsOtstyd Gupddz Rls GO RY t6d OB dzd yO) .
OfmlsBdh dzgsdz dMf sdz! L 5o Oegdd tOMisdlsj dz' desflsd s N



[06OLd2MECd?2

d 58 L 5(V4), 2020 -

[ OBIS O sdHBobeEt MMmisOo O-11 6 GO WP 5¢ & .defs to
19972010 19972010 19972010
L qH 19401960 (1 »0ted (2 s0td| (3 »0teq
1]2]3 2] 3] 4 2] 3[al1]2]3]a
miIIAe(liglli”LjagL + |+ |+ + |+ | + + |+ |+ |+ |+ |+ |+
Agroslgzt(_;]]igantea + |+ |+ + |+ |+ + |+ |+ |+ ]+ |+ |+
o ()Algr:ﬁztr'asl_ ololo olol+ olo|+]|o0olololo
Ag“gsitk')f;e””'s ololo ololo ololololo|lo]|o
Alchemilla
xanthochlora | 0 | 0 | 0 o|lo]o o|lo|ololo|o]o
Rothm.
A"zg‘jaﬁ’ifgl_tago olol|o olol|o ololololo]lo]o
Allium all_ngulosum ol ol + ol ol o ololololololo
Allium oLIeraceum + 0 0 0 0 0 0 0 0 0 0 0 0
Allium rLotundum + + 0 0 0 0 0 0 0 0 0 0 0
scho Qg‘;f;su plo|+]o0 olol|o ololo|lolo|olo
A'(’L“)S ggjetmsa + 1+ 1o olo| o olo|o|ololo]o
g’;l\?gj;‘l:‘f olol|o olol|o ololololo]lo]o
:‘rlgt%?](;?;?s + |+ | + + |+ | + + 0+ |+ |+ ]+ o+ |+
A?EO)”(‘E‘ hgg's?a + o+ |+ + 1 +1]o0 ololololo|lo]|o
Am(o”f‘ m‘)’”tans"’“ +lolo 0| o]+ olololololo]o
A&T;"’ci:a ﬁgzlns + |+ | + + |+ | + + |+ |+ | +]0]|+]0
arcﬁ;‘r?gegﬁ? L | ofo|+ olo]|o ololololo|olo
Angehci sylvestris ol ol o olol o ololololololo
Aggg‘r’;‘;rr‘::“m olol|o olol|o ololololo]lo]o
A(m'lg‘ge’r?]'ﬂus +1olo ololo o|lolololo|o]o
ngrtgt?tf:ﬂa +10]o0 0ol 0] o0 olololo|lo]lo]o
atﬁg;rr?lljsrlr?_ +10]o0 ololo o|lo|ololo|o]o
Artemisia
oemss 1+ 00 ol o] o o|lolololo|o]o
. frgse”;'fn‘i olol|o olol|o olololo|lo]lo]o

(rev)
v OB d&zd yO

9

19 ¢



[oteOLd2MC 2 wts¥ L 57428207 ([ & VL)

Artemisia latifolia

Ledeb.
Artem|s||_a vulgaris| | Ll L 4 | 4 | 4 olol o
Astragﬁlus ceerl vl olololololololo

Atriplex calotheca
(Rafn) Fries

Barbarea vulgaris U R T N T
R. Br.

Beckmannia

eruciformis(L.) 0 0| + + 0 0 + + 0
Host

Berteroa incana
(L.) DC.

Bidens tripartita
L.

Briza medid.. 0 0 0 + 0 0 0 0 0

Bromopsis inermig
(Leyss.) Holub

Bunias orientalis
L

Calamagrostis
canescenfNeb.) | O 0 o | + 0 0 0| + 0
Roth

Calamagrostis
epigeiogL.) Roth

Calthapalustid.. | O | O | O | + | O | O | O] O] O

Calystegia sepiun
(L) R. Br. ojo|+|+|0]O0O|0|]O0]O0
Campanula + ololololo ol ol o
bononiensis..
Campanula + 0 0 0 0 0 0 0 0
cervicarial.
Campanula
glomeratal. * * * 01+ * * * *

Campanula patulg
L.

Campanula
rotundifolia L.

Capsella bursa
pastoris(L.) O|O0| OO0 |+ |+ O] 0|0
Medik.

Carduus crispus
L.

Carduus
thoermeriwWeinm.

Carex acutd.. 0 0 0 + 0 0 0 0 0

Carexcespitosd.. | 0 | 0O | O | + | O | O| O] OO




[otOLd2MCd2 oty L 5(r4),jek0 -
Carzxog(;r;tlgua 0 0 0 0 0 ol o
Carex;r?rlﬁonaste: + 0 0 0 0 + |+
Cargérl]izr;]ernalu 0 0 0 0 0 ol o
Carex Eallescens ololol o 0 0ol o
oo, oo A A T I i I R
Carum carviL. + 0 0| + + + | 4+
Cenolopium
denudatum o|(o0ojo0]oO 0 010
(Hornem.) Tutin
CentaLIJ_rea jacea + 1 +]0lo + + | o+
Centaurea
scabiosd.. °019]19]°9 " °01°
CerastluLm arvenst + |+ +1]o0 0 ol +
Cerastium
holosteoide&ries * 0 0 0 0 o0
Chaerophyllum
prescottiDC. 0101010 ¥ 10
Chamaenerion
angustifolium(L.) o|jo0|0}|O + 0] O
Scop.
Ch;gsg](idlum 0 o | + 0 0 ol o
Chrysaspis aurea|
(Poll.) Greene 010100 0 00
Chrysaspis
spadicedL.) o|(o0ojo0]oO 0 010
Greene
ClchorluLm intybus 0 0 0 0 0 ol o
Cirsium arvense
(L) Scop. + + + + + + +
Cirsium incanum
(S. G. Gmel) 0| 0|00 0 0|0
Fisch.
Cnidium venosur|
Koch (Kadenia
dubia (Schkuhr) o0l 0] O 0 0|0
Lavrova et V.
Tichomirov)
Coccyganthe flas olololo 0 ol o
cuculi(L.) Fourr.
Convolyulus + + 0 0 0 ol +
arvensid..
Conyza
fman a d(le)n + 1 0|0]|O 0 0| +
Crong
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Crepis I_tectorum 0 + 0 o | + + + 0 0
Dactylorhiza

maculatg L . ) 01 o0jop+10)p010) 070
Dactylis

glomeratal. S T I T O O
Delphinium

cuneatunbtev. ex| + 0 0 0 0 0 0 0 0
DC.

Deschampsia

caespitosdL..) O|+ |+ |+ |+ |+ ]| +]+ |0
Beauv.

Dlanthul:%deltmdes ololol+lololololo

Dianthus fisheri + + ol + + + ol + +
Spreng.

Echinops

sphaerocephalusy + | 0 | O | O | O | O| O| O | O
L.

Elytrigia repens

(L) Nevski + |+ |+ |+ |+ |+ |+ ]+ |+
Epilobium ololol+|lololol+]|o0
palustrel.

Epilobium roseum
Schreb.

Equisetum
arvensd..

Equisetum
pratenseEhrh.

Equisetum
sylvaticurrL.

Erigeronacris.. | 0 | O | O | + | O] O | O] O] O

Eryngium planum
L

Euphorbia esula
L.

Euphorbia
proceraBieb.

Euphorbia virgata
Waldst. Et Kit.

Euphorbia
parviflora Schag.

Festuca pratensig
Huds.

FestucarubraL. + 0 + + + + + + +

Ficaria verna 0 + + 0 0 0 + 0 0
Huds.
Filipendula
ulmaria(L.) o|+|+|+|0|+ ]|+ ]+ |0
Maxim.

Fragariavescd.. | + o|o|+|+|0]O0] + |0
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Fragaria viridis
(Duch.) Weston 01000 0 010
Frangula alnus olololo 0 ol o
Mill.
Galium aparine.. + | 0] 0|0 0 0| +
Galium mollugo olololo 0 ol o
L.
Galium palustre olololo 0 ol o
L.
Galium rubioides v+ 1ol + + R
L.
Galium
uliginosumL. 01000 0 010
Galium veruni. + |+ ] 0| + + + |+
Genista tinctoria
L o|l0] 0] O 0 0|0
Gentiana
pneumonanthk. 01000 0 010
Geranium
pratensd.. i i i i i Tt
Geranium
sylvaticurrL. 01000 0 010
Geum rivale.. OO0 0] O 0 0|0
Glechoma
hederaced. * * * 0 * Tt
Glyceria maxima
(C. Hartm.) oOo|l0] 0] O 0 0|0
Holmb.
Gnaphalium
uliginosumL. 01000 0 010
Heracleum
sibiricumL. i i 0 0 i Tt
Hieracium
pilosellaL. *1010]0 0 |0
Hieracium
umbellaturr_. 0 0 0 0 0 010
Hi er oc
odorata(L.) 0 0 0 0 0 0| o0
Beauv.
Hylotelephium
maximurr(L.) O 0| 0] O 0 0| O
Holub
Hypericum
maculaturrCrantz 0 0 0 0 0 010
Hypericum
perforatumL. *1010]0 0 010
Inula britannica 0 0 0 0 0 ol o
L.
Iris pseudacorus ol +1 ol o 0 ol o
L.
Iris sibirica L. 0 0 0 0 0 0| O
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Juncus effusus. 0 + 0 0 0 0 0 0
Juncus inflexuk. o+ 00|+ | +]0 0
Knautia arvensis

(L) Coult o(ojo0ojo|jo0|+]|0O0 0
LathyruE pratensig R T P T P R +
Leontodon + |+ +1lol+lolo 0
autumnalid_.
r';;‘;'i’ga:f’” +lol+]o|+|ofo 0
Leonurus
quinquelobatus o|o0o(O0O|O0O|0]|]O0]O 0
Gilib.
Lepldlurl? ruderale olol+|ololol+ 0

Leucanthemum
vulgareLam. S R A A B 0

LlnanaLvngans 0 ol + 0 0 0 0 0

LotuscoLrnlcuIatus ololololololo 0

Luzu(lf)cggpestrls +l+lolol+!|+1]o0 0

Lysimachia
nummularial. * * " " ¥ ¥ ¥ 0
Lysimachia
vulgarisL. °cjojojojojojo 0
LythruT salicaria +]+]lololololo 0
e o[ of+]ofo]o]o :
MedicaE]o falcata s ls s+ 1+ +1 + +
Medicago ol+!lololol ol o 0
lupulinalL.

Medlcell_go sativa ololololololo 0
Melampyrum ol + 0 0 0 0 0 0
nemorosunt.
ey o[ +Jofololo]o :
Melandrium

latifolium (Poir) ojo0ofo0|O0O|0]|]O0]O 0

Maire

Melilljl);l:jsikalbus + + + + + + 0 0

Mentry'j}j1 Z:stnaca ololololololo 0

Menthi arvensis 0 0 0 0 0 0 0 0

Molinia calrulea
(L.) Moench 01010101 +]0)0 0
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Myosotis palustris
L)L o|l0] 0] O 0 00
Odontites vulgais olololo 0 ol o
Moench
Oenanthe
aquatica(L.) Poir. 01000 0 010
Omalotheca
sylvatica(L.) Sch. OO0 0] O 0 00
Bip. Et F. Schultz
Pedicularis
kaufmanniPinzg. OO0 0] O 0 00
F.
Persicaria
amphobigal.) S. O 0|O0]|O 0 0| O
Gray
Persicaria
maculata(Rafin.) 0 0 0 0 0 0| o0
A. et D
Persicaria scabra
(Moench) Mold. 01000 0 010
Phalaroides
arundinacedL.) + ]| 0] 0|0 0 + | +
Rauschert
Phlem pratensk. + + + + + + | +
Phlomoides
tuberosaL.) OO0 0] O 0 0| O
Moench
Phragmites
australis(Cav.) 0 0 0 0 0 0| o0
Trin ex Steud
Pimpinella
saxifragal. tlr|o)0 0 0]~
Plantago
lanceolatal.. 01000 0 010
Plantago majol.. oO|l0] 0] O 0 00
Plantago media.. oO|+]0]O0 + + 10
Plantanthera
bifolia (L.) Rich. 01000 0 010
Poa palustrid.. + 0 o | + + + | +
Poa pratensis. + |+ |+ |+ + + | +
Poa trivialisL. + + 0 + + + | +
Polygala amarella
Crantz o|l0] 0] O 0 0|0
quygonum ol ol + | + 0 + 1o
aviculareL.
Potentllla + + + + + R
anserinal.
Potentilla 0 0 0 0 0 ol o
argentea...
Potentilla reetd... oOo|l0] 0] O 0 0| O
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Potentllll_a reptans ololololololo 0
Prunelli vulgaris ol+]lololololo 0

Ptarmica

canlaghes “lofololololo :
Reichenb) Ledeb
RanuncLqus acris + ]l +]lol+|l+]o0lo 0

Ranunculus + ]+ |+l + ]+ +]o0 +

auricomud..

Ranunculus s+ + |+ + |+ + +
polyanthemos.

err;:rr‘g_"us + |+ |+ |+ +|+]0 +

Raphanus
raphanistrumi. v epepo0o °
Rhinanthus

alectorolophus + |+ | + |+ O] 0O 0

(Scop.) Poll.

Rorippa anceps

(Wahlenb.) + + 0 0 0 0 0 0
Reichenb.
Rumex acetoda + o + | + + 0] O 0

Rum\%lﬁjonfertus I T I T T R +
Rumex crispuk. +] 0|+ |0]0|O0]|O 0

Rumex
thyrsiflorus +|+] 00|00 0O 0
Fingerh.

Sanguisorba

officinalisL. RN R °
ScwpusLsylvatlcus ol +lololololo 0

oo o+ |ofojolo]o :

Scutellaria o|l+|0]o0o|l0]|]O0O]oO 0
galericulataL.

Sedum acre. o+ 0]J0|O0]O0]|O 0
Sellnle)CLarvlfoha ol+]lololololo 0
Seneuﬁ jacobaeg olol+lolol+1|o 0
S(a(ls_e)ll}létc))iﬂotls + |+ |+ |+ +|+]0 0

Silenevulgaris
(Moench) Garcke POt i

Silene
procumbensAurr 0101010 p0)p070 °
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Sium latifolum.. | 0 | O | O | + | O|O0O|O| O] O0O|O|O]O|O]O|O0]O

Solanum olo|+|+|0|lo|]o]|lo|o|lo|lo|]Oo|o|oO|O]|oO
dulcamaral.

Solidago o|lo|o|+|o]jo|o|o|lo|lo|o|O|O|O|O]|oO
virgaurealL.

SOI’]ChLIJ_S avenss L gl olololololololololololololo

Stachys palustris ololol+]|olololololololololololo

L.
Stellaria graminea| ol + |+ |+ + | + |+ |+« |+ + |+ +]+]+]+
L.
Stellaria palustris
Retz. ojo0jo|+l0}]0]jJ]O|lO]O|]O|JO|O]|]O0O]O|O0]|0O
Sterisviscaria(L.) ololol+|/olo|lo|lolo|ololo|lo|lololo
Rafin.
Succisa pratensis ololol+]|olololololololololololo
Moench
Symphytum |\ o | L L o+ |+ ]ololololololololo
officinaleL.
Tanacetum + ! +lol+]+|l0ololololololololololo
vulgareL.
Taraxacum +l+l+ !+ + 1+l !+ +1+]1+0l+!1+1+1+1+
officinaleWigg.
Thalictrum flavum olol +!|+|lolol+]|ololololololololo
L.
Thalictrum + | + |+ |+ | +|+]|o]lo|+]olo]lol+]|0]o0o]oO
lucidumL.

Thallctrll_Jm mnusi s+l +lol+]l+]lolololol+]+|ol+
Thalictrum ol + | +|olol+!|+lololol+lolol+]+10
simplex_.

Tragopogon |, | , | g | 0|+ |0o|o|lo|lo|lo|lo|lo|o|o0o]|o0]oO
orientalisL.
Tragopogon |, | 5 | g | 0 lo|o|o|lo|lo|lo|lo|lo|o|o0o|o0]oO
pratensid..

TnfohurC avensel o gl ol +|olololololololololololo

TnfOIIUT medium + 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0

TrifoliurE pratense| | L | L | 4|+ |+ | + | 4 ololol|l+!|+]01lo0

Tripleurospermum
perforatum ojo|o(+|+,0|]0|+]|+|0]J]0O]J]O0O]|O0O]O0]| 0]+

(M®r at)

Trollius o|lo|lo|+|]0o|lo0o|o|O|O|]O|O|]O|O|O|]O]|oO
europaeus.

TurritisglabraL. | 0 | 0O | O |+ O] O|O|O]|]O0O|O0O]JO|O|O0O|O0O]O0]|O
Valeriana o|+|+|+|0|0|O0|+]|]O0O|O|O|O|O|O]O]O
officinalisL.

Veratrum

lobelianumBernh. Ol ooy oo
Verbaseum || 5 | o 9| 0| o|o|o|lo|o|lo|o|lo|o|o]o
nigrumL.

Veronica ololol|l+|+]o0olo|l+]|o]lololololololo
chamaedrys.
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Ve_ron_lca 0 + + + + + + + 0 0 + 0 + + + +
longifolia L.

Vicia craccal. + + + + + + + + + + + + + + + +

Vicia sepiuri. + + + 0| + + + + 0 0 0 oO| + | + |+ |+

Violacanina. | 0 | O | O+ | O0]|0O0|O0O]O0O|O0O|J]O|]O]O|JO|O0]|]O0]O
Viola rupestris

EW. Schmidt + 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Xanthium | o\ 5| o | 4y 0| o|lo|ololo|lo|lo|olo]lo]o
strumariumL.
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ABSTRACT
The valuesof heritability coefficients of parentagenotypes were determined for such characters as
"frequency of callus formation", "frequency of somatic embryogenesis","frequency of plant regeneration" under
normal and stressful in vitro conditions in simple maize F1 hybrids. The highest value of theaecdeof
heritability of maternal genotypes in traits studied
at low temperatures. The variability and heritability of characters during the initial stages of plant development
under the actiomf low temperatures, as well as quantitative characteristics of the plant and male gametophyte,
were evaluated. Hybrids in which the inbred lines A239 and 092 were used as maternal genotypes showed under
stress higher indices of the studied traits bothint r o condi ti ons and at the seed |
of grains per rowo and fAplant heighto, the highest he
genotypes were noted. Hybrids A239xP502 and Co125xMK159 wereeskl®cthe higher values of the studied
guantitative traits. Hybrid combinations with significantly high meanings of the most of the studied characters can
be used to create cetdsistant and productive corn hybrids.
sdzt yjor J: fsktoH sMiss1OsMis'n, vikibtgl Csdzdyd Mise jdedz" J 1 ted
Key words: coldresistant, maize, in vitro, quantitative traits, heritability.

RLEYJEBGH] ded § Yyjdzos wodzj dzgdw dzzyh ds s ¢ sd3tf dzj
dB3j » Odzd L dBs ® Emists2 ydo tsigly detsls e j dzd 2 L dsfFdeyd o tsfyls d
Bdsbdyimedds Mmbstej MMOds HftedwdO Sisas ke fffd Oz Ftod HJ2T
s dzd ) J dafla3iz] OISzt Od ) w off dvdgdisyfijvdzdze © Y e B j tOlskzte (9 C kzdz
OHOYd?2 [ 1, pu.lsits)y § EzS1 @ v i eafddgBisvd f tetstc OMmlis Oded v fj d3v dg) q
qLdsdsedyi MSdr § OO Is tzdipdztsd dovdhe t dfHSS of tefdizfla@ddi@isip’ jiodady Isd daff
tc d nTsdkzcHsa s Mt MMj d HABGY Isc O kb (i cpatE Miztctso dzj 6§ t
ZOMMd¥ dydtetse Ols dn fz0dz yG e L j Wds0e) .

ShsHshists2 ¢ sflsd [ 2, p.639][.0jted®dzd d &BjIstsHT
HjdsdW dydiese Odzr 7 Ists g d&zOdJsds BzOY j Miso j dMAsHdsEs KOl j ted:
tsBsMsROS 2, 4 d 8, ¢ sltcuss tgj ¢ ddtidfiic HaP Lo d lsiPjs j ted dz

estesMisC s CkCktekzL ™ o . wowksddIH dBfipdrmada Wjir dgd3ded dp . 28125,

femse fseOmisOddy M &3V dk 4 %9 Chistststgtge BF ¢ gz [ dewiglzts i ozd dzd d
stlsdetsh jdzgdj ttsMlsO Csted” [ 0T tetdshfllsditoq of £UMso dt AL 01, t
sded y j dedz’ 7 sy B jtcOlskzte, BHHddsBIERY . + W jjOQI: gz d j deslsd f ts¢
jlzstesedd Hdv yjdtd ¢ hiwlsdiise s6RBCYEBEELs5tc@O( ('sded 3 § dzdz
Msts2 ydotsmis!: ¢ AdsHEZ [ 44-p84&] ) GO HJE dzd ydals tc Ouldsizs -

FTROFNI“Qroa"cQPIF I INASICRIN0 NS = =

Stslsdesh j dzd f dztsh OH ! C sta@misd dzdf2zs ¢ PB ' ff telffidz@C O3 ¢ 9 M~ B
oz jIsw dzOHjyde" B f OtcORBE B BBO Hf sStots fiylo W lzd(Widg) , ¢ H dzd dz
sB stc O AizsHisMiss2 ¢ dn Cf et G 5 9 M8 L tcjplzr 26 6 210tctsH ™ h j 2
LEzyd ded tej OCydd dztizD fdztfd L AfQEB@dE He sB o OL ts9 Odzd C Odzdzlz f
ECEtkzL T fsCOL Odzts Yls g 3 dodfy JAAPE s 6 ¢ HAdzdfrAZ®O] 56 j dzj L Oe
JLBsCtslsd dzv e Antesh s gk jdedB&j bW . Muj d&3j O ttOME &zOH
Fofmlsoadlsj dz' detsfyls: 8 ¢ 1 stsiff dzfylsteg @ dzo dzezz C @ DGO GBI tHUOL 3
6, pP.2902]. wdzjHEjl tldjtEfls' 9 QlON HiEQRcd(dadfigdge ©p desis if o
Jdeslsdf tse dz0 IanlSB?quTSfﬁﬁSJJIStStdCdZSﬁﬂlSBV(ﬂ(ZDXJdddZtSQtSBtGOBOlSrE)Odz
J B jteObkty Weodv]jlsfyvzj § Qi fetzstzj e sistatsds 00 Hdzj 2. 1 dzv ft
Jtodztser 7 Cbkdz skt [ 7, p. WM sdziuO€g Odi] 1 Mz3 o gz @ dzr J &R dzj
d dzd 2 ftedL dzOC d Gu Ofnls sl @ dzj dgdsRO Is d PjtefitsCHs A 1] |, Clstster

Betedtse jdzj L Oe d ¢cuOMssk@dEPl j dz Oy dd Mnis@dE) czd[?@0dn d ¢ J
tsfr]lstsajtsdz,ts Cotetcj dzdtetso Odadts f 5 tizbizg deddly ¢ H tc & 5 tetgdr dabs t@ . d 4 d3d

fpdzse dw A f sded ¥ j dedz” - Is j d3tfdjnteb@sldettity dzts O fp J\ziCthrizdn dz@ 8 , € d M dzts s O
, 123] 1 ted ilstlzdtgdztsaaﬂzftsﬂsdjotﬂz;%i&wqu MO- Otetbtels dzd3d@ 3¢/ dz/ dd.
rdzd BsftejHjdzidzr HEBMiste jtededg sTtstiztc day & §f dz’'ddd Y HIEZOtGBH T 1 § 2
tedL dz20C O3 ¢ yOMmlstsls O tsB to Qi asdadOidgddzdztE 20 ddézlz RP £ te W Pic digic O( £1 0
dfr UOMiists @OIsduj MECsets  dfpsdfiigc jodzim AHeS dd SOy dzO dazts o Mz H i
cuUOMmMistslg®j dzj cOydd tOMlsj dzd Acqf B e EOB EEdE s MsMisOo dzw dzs 7 2
CsikBddzOyd?2 d dr tetsHdlsj dgjfipgessd f @d ded 2Oy @ o B @& Y j32 f solssts
fsCOL O, St WWdyd,j dalsr LdDnsizy THZjj A3 sy Ofmistsils O ¢ O dzazlz fiy
sytsomMCdrn c¢jdslksdf s, o lslgddd yaf @ dz@fils BOL s to d defifdddry d Mise O
Br dzd Htsfplstse jtodzr Hddzw o fjd S Hxpiakdzor; P qOdgGIstsd dyts Z3OIs d y
dzOB dz8 H OdzOf!  fMd dz’ dzOW ] dapQtald Oy ¢ jfie e O de®d s tc OMisdzdfiad P i s ot
LOadMmddisMmisd Bl COyHBe HBORNHOY deliptizs E 5 CQ ddzsidsfigfdgr G o + € M dzC
SlsH j dz desmisd [ 9, p. 71d]d fi Odardys df tod fiptkPe &z @z 2O W slsts@ |



[oteOLd2MCd2 wtsy L 57420207 ([ &UL) # 21

ASEBELOWdY 1 AGSSELOWdW 2

dOodj ste  §rdz yjorn LjGht] "€ Hj[dsEded &EMCd] ¢j dasisdy
sh s BJCtesMEsf O d w4k dotc - G3d © Eslis 3tg Fitct®o O dzd fy! dzj o ' fi
5 H dz'O jlzdz" Y i s ftedL dzOS Bzt W fudfdas ®O dzOMmdzj H iz s Mlis d, (
OLBo Odegdw COzdzEMOeE ( %)z M desw @ty 15 sUs@EDs Hoedz®EGdzd MY tsas d  dzO
tdscjdzgjL Oe (%), ctoj cltdgg sc@jydwWH dOME foded Z2OC 6 9) ¢ YOMmists

hjMmlse j dzdztsmlis d yoOmlsdzr » 9 &HOG dfQd@ o "HhjjdzOdefr ¢ tedL dzOC O
SBEOd 2 f§jtjotsH ¢ JM- cseEld diteoL QOjdewsdz P 2, S OL Ols
€217218].} sdzzyj dedz' § toj L zdz! s @Oz B PEZBEISf OBPIs j tcd AAPE D ¢ § dz
HobrWOCIktstedzr &3 Hd MY j tefd tsdfdz lzdg| j Qe B Las Bz Jdztf ssd W Etsi n vi tr
tejLbEzd sOlOd tOMmMudilsr o Odgded L dzOB OW ¥ d|PfstrsO MsikOIsd yj MS s
ZOMmdzj Hizj dssMBIG). [ 11, c. 308MtstedsOcdz! dg' = bkfmesedwn. 1 Istsyj ot
tdLizd OIr dmMmdzj H Cas@dede? j EZydls' 8 Odzd ! dzO Ektetso dzj
EoWOSkstedy 2 HdMY j eiffjiztizezf 2 0, OdzOkg sz h OW o j dzd yd dz
ddz Hisfistse j tedzlz ¥Y ta A oddOrflafBlgsis] Isi'lz | teEngstEd dzfm € d - Gjdtsksdyf so
CcYUOMmstsls® BLOLBo OdY tojHGLEHAPOL; § O WOCIOO ¢ o MK 5y j
kdujmMSset L BBtedSCHERPL O&PM! seoufifjls sUSAB o Isted twOL
dzj tOydd ©OMlsj dzd2 e o HIPAES df 56 QL Gridsjtedzvin s off td L dzO € 15 ¢
wo o sl B30l ted &z C tff 5 ¢ H ezl dels qYOe j 'S Odsls wdzjHEZjl
OdBsHj2fMisadw tetsHdlsj dz fipdsder Méfsdets B d § 5 &) dzts s P8 alzd RO d B 5 dz! b
) YyIsts COMOJ Is figies Is dflssipsde@ffsifH 2 § dGiss M is d oLOdBsHj2AMIsadwW
Mistse j tdzOY L O dMmd dstsmis’ tsHsQudade' ifS di-te deL jdd@sigdotf tols edzdd2d o " W o
ZO ldjy O btsd ¢ o ¢iusQdyldifdiss® 8 tokOfy dete eOd. ¢ D dzdzz O &
J dzts o, fsCOL Olsj dzd dnrd cHEzdiEDd yYgtdgsts®0oOe . [ dzw ftedL
OfMdzj HE j di3sMisd BT dzd o ff thisHEOERAA ] TEc60c 0531 BB teidtse j dzj L Oé
.2431*** d wodzWwdzd ' H tsfidy o] jdig de Odgidd dH dzVte @f fitplsljL daEOg edze  H O dzdz'
YoMkl o 5B le@zsmOézd v  coLCOfsdsdsHd) 2 Mlso W tesHlsj dz MSda @,
sBOdyj MS BE s U 3B ted 5¢ § dzgets ® &30 dz' dz' ¢y Cfrfrisdissseq@ W T
JejdzgjteOydd twOMmlsj dzed?2¢e, c¢cHAzddO ftostshisC Oe, ¢ HdddO
vsOBdZdyo 1
tdLikzd Ol HdMf jtehMdsdedesd s OdzOdzdL © d i tsC OL Olsj dzd dzOM
in vitro d dzO Bkttsedzy MJ &3W da.

SOdzazz tse § dzj L , % etsdB3OIsdyi MSd2 + diB g
2 3 4 5 6 1 2 3 4 5 6
1141 | 3  38.0 4.07 0.01 0.095 1130 3 377 101 0.001 0.1598
652 3 217 96 0.001 | 0.0748 814 3 271 723 | 0001 6 0.1105
4 4
4 4

L% = Sl B O

FIOOKSIIRONFIT PO

_‘
c

16.6 414 044 0.77 - 25.7 643 173 0.16
99.2 248 | 10.7 0.001 | 0.0944 | 1574 393 105 | 0.001| 0.2431
2217 12 185 198 0.05 02225 | 1881 12 157 42 A 0001 0435
1630 |12 136 6.0 0001 | 05193 | 1347 12| 112 3.0 0.01 | 0.2586

a
FIfgI /I8

5 373.7 140 9.34 150.0 40 3.72
90.6 |40 2.26 149.7 40 3.74
sB 726.1 59 4759 59




22 [oteOL d2MEd2 wtss L 504,pReR0 - ([ dvL)

M 4180 59 | 5229 59 | |
tjejdej cOydv tcOMmlsj de Imasyd st Mmjdvd o
| dz 5603 3 187 93 0001 0.0446
i) 495 3 165 523 0.01 0.1175 25710 | 3 8570 27.0 | 0.001 09231
| dz 483 4 121 60 0001 -
f) 628 4 157 498 001 01354 9693 3 323 102 039 -
|  d& 1726 12 144 714 0001 06418
I % 775 12 65 205 005 01935 2877 9 320 101 045 -
dz 8058 40 201
s f) 1261 40 3.15 10156 32 317
dz 3576 59
S8 & 3160 59 39712 47
Fdzd dz0 fehsEnNHBO, o M [ dzd dz0 S tstejh CO o
| 786 3 262 594 001 02406 534 3 178 103 0.001 0.2686
I 464 3 155 351 005 01423 147 3 49 284 005 00531
| g 1623 9 18 41 001 04959 6016 9 668 386 001 0331
sfyls. 141 32 044 5545 32 173
sB. 428 47 18 yzZ4a7

r-Hndfmy j eipils OigedzOv wemY Q& M o MY pdtafdts tc gOdz' s tg J Mfgtse © §
10 MzdRBBO C o OH R tHEY ded 2 Md EEE H dzd 2 3 Co PH i@ |s dzis B jlzdedsjo,i dB

L dzOud dssdnl€dst W8 dydj dzls dzOfpdiinH i Jodpte f dzfftifOdfsni G || diaslcdOED dzf -
Emdzseirdvitd -H d MY j ehdY slsyse il did igfjddadjddv s, Od dssH § 2 Mise dw
syseomMédr 6jdtslsdftse.

V Hoabkms cdBtdHBe M dOI§ stdddhiHEzdE RdtstdfdusdP s R OKLOCIs |
JdzBtej Hazs?2 czddzd j?2 w5125 BEGEOIAROL B2 fzd § BNBSC Gk tcj Mo
Yyofmstsls O sBtcOL tso Odgd W C Ofdimirfz N &f tsdad 3 jindsdej Moy BY j tOIskztcOR
Emdkseodwn, cdetdH 4t6125ndts30001H0 2 § SiSwf O Kjis®Ddzj0 Is jodg S d
Yofmistslsr MskOldud MS et { dsced SE0jSdejor & pO fifilsldstdsjom fiffitedsRls d ud M ¢
Emdzse dw rn  dzj Emlskzy Odalzt Is Of B Binls 51§ O e STQuURILOYydd tOMmils i dad 2 ¢
dsted30dz! dz 7 EMdzsedwrn (lsORdzapPpy@ d2)y. flhdihddi®p oIRGB j Mis!
slysomMCdds cj deslsdyfsdz wWo dt d@fnh ¢ @edzB toj H dzOW  dzd dzd W

v OB dZd yoO 2
stejHdzed ) L dzOuyjdedv ftedL dzOStse & edBtedHdz » 6J dz

L1 JuRr) s ¢ b G tt I w [ s
dstec Miste] dastec fMlstej dastec Mistej Miste] Mistej Mlste]
Col25 & 127 107 782 005 783 004 989 094 3.14
Col25 o 248 566 496 497 498 248 9355 062 28
Col25 2o 154 004 2204 362 2205 788 918 105 253
Col255f:¢ 63 01 2212 01 008 015 626 036 0.52
Col250¢t 440 791 800 365 497 362 3054  0.68 213
L4595¢t5 008 017 009 018 015 02 402 035 1.74
L4595 fs{ 401 357 152 463 201 315 2717 131 3.54
L459 [fc 108 006 1508 02 8.1 03 523 232 3.27
L4595fs 012 012 019 03 023 035 3817 052 152
L4595¢1 211 013 025 04 0.3 0.4 - - -
A2390t5 83 006 630 6015 605 255 844 112 3.07




[oteOLd2MCd2 wtsy L 57420207 ([ &UL) # 23

A239~-[s? 309 0.12 0.32 30.25 04 211 90.0 0.7 2.8
A239r[ sl 241 0.12 16.4 41.12 5.71 255 100.0 2.08 7.27
A239r[ s 621 12.6 8.12 8.24 8.3 8.42 97.8 3.3 6.43
A239-11 001 6.02 6.95 6.95 6.9 7.0 96.7 1.9 4.68
092~ 50 602 7.12 0.57 0.54 0.52 0.53 94.44 11 3.22
092~ s3 014 13.2 15.8 30.25 16.0 8.5 96.02 0.59 1.52
092~fs1 171 0.14 0.56 15.6 0.61 8.6 100.0 0.8 31
092~ s0 004 0.08 0.64 0.65 0.7 0.6 96.7 01 2.9
092-t50C 01 0.08 22.9 0.7 16.1 0.7 815 0.9 2.6
gt j Hdw W 141 5.61 1189 1194 9.1 7.24 77.5 114 3.1
1 H dos 2.52 1.24 16 16 1.18 0.72 27.8 112 211

s pyoOMmMbstslsO® GBKOL co-Q@ABEIEO GOl duf MS sYBMIS wis@ d 6§ ¢ flzdzi ©O
tcOMlisj def Mp sH § Mis! -HiggddgaOdz, i tgts) te tsiAg ISHEOO ,C tsrtegj M C O.

R L 5 cdBtcdH SO, 74 C mistsdzd » ts B joddzn Codr2Mts € d | L 2Oy J
Gjdeslsdy ddzBtej HdZOW g kfimo MR & 9Mis! oMy g dzé d cHdzddzO ¢ s
Gjdetslsd i ] 45978390 fn iy ustuashigfC d fitsOF jdefzttixltf j H dzts 2 dzd dzd § 2
f5COLOIj &zvdi3d YOMmistsls’ S tePo s dze W dz CoGziaffid sdr' L 5o Odadz
st BOdz: dzr 7 d flstej Mo 7 & fiydtfste dfv &OS s to tdpjdzdls®de 5,6 stcj M € O
LdzOyd dzedv jets ftodL dzOC s SesuBilastsy@ d ) B)ds @3Ods jefigf S & d3 ¢ dets
L BBtedse jdzjL O d ¢yOmstslsadizd £§3 df 8PYd d sl Pidsh Baff@&e ¢ j desls
Brdzd o' hj o flstcj ®fnez® 7z tebsffypmfpvokifh nf, s390 d [s159 1OCY
fMjkBvd sdz ROLOCIjtedL so Odzff's dzgzj f lsESdrdR HisE PP | dzpdsdzj | 9
ftodL dzZOC O cHAZddO Ctjh S Oofs (ALl a3 2 fisd d dzO e ¢cYyomlis
mj d&3j dzO i tsdzd ¥ j dzdzts 2 ls j d3HSjQaifiAAOR?,) . ¢ YyBifdi slkQ s kOl dyj i¢
slsdBjIsdls: , Yls ts Ho O CGdBEYOBStiEO BB &t dazig Odjdgd tcOMls j dac
Gjdzslsd i 53 d dz tc j H dzts 2 mizdgdzdzg 2 ¢ H BPBO® Ctcjh COe.
ftetsH j dssdzmisted tetso Odzd dzQ e sdr Odf'jdzj 2 'Mmicj vnd diyj dzd § cdete
dMmMftsdz' L so Ocdzdzr 2 o s Isj SCdsjdzfrly dipfistoej)dzdzy 85S O Lf QolsfjL dAOE O o f t
Yofmistsisr SBiOL 59 Odzd W C Oz O d y of j daksts tc di3CHD fiyezjmH &2 j d3ts fiyls o
Eidztse dw A, O (C0L O] dd GABHEEEMNSC fifts OJjsdisls i & s ( d dzB t6j H
LdBtedtsejdzjL O d YOl tdR@90dzj tOyld5 )z mizd &d fd tzf) 2B Is ts y dzts
9Otc! dqtetso Oczd (s 8. 12% fHow L BBUWa (LfmdzGe2® &jlsj dzCde, ¢
flstej Mfmtser n kfmdse d¥n i tcalj daPQafdtzr dzOJ nf syOIsC j &) d rfrttthd
sMisOdzdm: ddet @O ktte dj UL QiR o o gzl & IstsdBj Is j dz$ «
Edsesdwrn, ddet B' dzd dzd i’ dzt vyhSonsic s tegf EzPR MEHO R 2 or Mis!
fsdzdy jdedz’ 7 Isj B jcOlkte E {IdrF Heoks: cdBtedHBGS

v OB dZzd yoO 3
tiLkd sOIr HdMYy jtemMdtsddsects OdzOddL O d St W¥Wdydds' dofmd
Ctsdzdyj Mlseo jdzdzr 8 ftedL &zOS OB &z GdBtedH SO .

H 1" fslsO tcOflsj dad v [ dzd dz0 Bj Is j oz
1 2 3 4 5 6 1 2 3 4 5 6
| 3303 2 1651 174 02 - 204 2 102 422 005 0.1745
I 27716 3 9239 971 0001 0.1656 247 3 83 343 005 0.1756
| Il 25844 6 4307 453 001 04508 257 6 43 177 015 -
[ fls 22837 24 952 580 24 24
[Bh | 79701 35 1289 35
ssazduj Misets o jlstsyd ¢ stdzd ud Miso tf SI'OHsSK g
| 2301 2 1151 105 0001 03564 311 2 155 106 0001 0.1476
I 2101 3 701 639 0001 02414 534 3 178 121 0001 0.2457
| Il 1415 6 236 215 0001 03507 385 6 642 436 001 0.3205
[fls 263 24 11 353 24 147




24 [oteOL d2MEd2 wtss L 504,pReR0 - ([ dvL)

[ BN .\ 608.1 35 1583 35 \
. CL  odzj Iste fr dz yj ots
stsdzdyjfmlsoats L jtojdz o JHdddyr BCkdve e
| 144 2 72 042 0.66 - 11985 2 5992 246 0.001 0.5757

I 186.3 | 3 621 362 005 | 00975 3843 3 1281 527 | 001 0.1260
[l 4204 | 6 701 41 001 | 05675 2135 6 356 146 0.2 -
{Mmis| 4117 24| 172 1459.8 60

I Bh . 10329 35 3256.1 71

r-Hdmy j tefmdeilis Osfiplai.dzOw  H -y jAe'i v d M §igeigRiso, Clo O BB t g dzd 2
fMosB W Miej3Hdzd?2 €& FH tehPdss s dAs B j eiadg g § dF L 2@y s d yd jodzls
dzOfmdzj H Iz j eBEffifiddi.teipd v RO tod depAdnd J tefh des® dsstijaizs | Goif s o |

HdMm jemdY oLOddsHj2Mseadw &OjteddmMSdns d slysemSdn ¢ dat

I sysoefmCdj Gjdzslsdyr (odjdisstoyj jHbdze" M3 Isdzdizted] BN dz &0 E tc
[s390, fsO01, fs1509, t 50028 WA Qe Y lsigstOd L tspOdnd fiy'lz § d3ts fyls d
dzj o' M d g L O ded W B e H G4 WWHYJF des sl df s .
OMmdzj Hizj dsMisd oMmjr dLEyj dede’ Ris ¢ thndedj widhylsly j dzddeChyj dzd v 5
ftedL &zOC s, 9 It otj @Y ¢ Q% dYdzQ dgtse ¢ qalyy - ( HieB(@adialss] 9" H
pLOd®BsHj2MlsodY tsHdlsj d MEB[EJHE pRBIOEE 5D 2 B( ddfyu" dj 50O
Hsfsjteder £ yjls' 8j o ff todLcds® Shifsols O s O My l§ jndzafw & , dztsg H dzd dz@ B Is
L dzOyj ded dn or hj, Y @3 j ) dzC ol VY jezlstsac HJOR) Iste 7 «
ZOmdzj Hizj BBsMiIsd BOIs | tod dzM € KO Sy Jis Is Gits o s d ~ts Is BdsdEIgf s d B tod H
s SlsHjd deslsd. wdzjHkjls |HfBddEdd23 900l s 0cOBizcdL so
LW dydy dzs© 2O dzj H iz dstinds@y @3s gfirts d tede@MO d ne € sdzd Yy Mise s
Gjdslsdfse 5 todL dzO s plHdelgdisdg@izCagjéls jodzCodaki fpls joz ) ¢ dBted H 5
tt@o jdz L dzOyg dzd ¥ Cst WWdyg§ ey OO fdzj w HzZOEG A f H Odzdesc 5t
skysomMédrn c¢jdslsdyf e, O ¢ sdztfldccffith ' dzOCE ¢S tsdzd yd Mlsoe ts
v OB dZzd yoO 4
dtojHdzadj L dgOyjdedv SCtdzduyj fMmilse jdeder » ftedL dzOC s L
¢jdeslsd It rd sl st} s1t ria
L459 = 242.8 35.8 6.0 18.7 34.9 140.8
L459-[ s 2168 331 9.7 17.7 414 141.0
L459-t5 2297 337 10.6 17.3 40.4 141.8
L4595 fs 2396 35.6 7.8 15.0 27.8 138.1
A239 °o-f ¢ 2398 355 9.75 15.3 34.5 146.1
A239-[ s 2264 325 20.5 16.0 38.1 145.8
A239°t5 2590 36.6 16.7 16.7 41.7 153.6
A239-°[s 221.7 35.1 8.22 13.3 33.7 144.2
Col25 ~~f 2364 328 6.75 18.7 40.3 149.9
Col25n] 210.8 33.0 9.05 14.0 394 152.1
Col25nt 228.8 325 9.06 13.7 32.0 151.4
Col25r[ ¢ 2414 34.4 85 14.0 39.0 147.7
dtcj Hdgvw 232.8 34.4 10.2 15.9 36.9 145.9
1 Hdos 9.47 35 1.02 1.19 4.023 2.07
Iter Msls O toOfrHsdpcded® , d3rl Jdsard, y jslisfo 5 o J Ists-Q sWd U Bl ez&d oW 8 f e
f syolsCgtsdzd wj Mlsots L J tejdd® dgd l9dey HYSCr jdzd yjloytets L j tedzO.

o)
10 WskscwoWdws 3 d 4 H&50RME®OMz) df d ¢ discte HesHdIsj dz M¢
$2395[s01 ( d jeét twoHdBpissns hHisecjjdmsEsdy ™ ) d



[oteOLd2ME 2 wtss L 5{74),j28207 ([ dv) # 25

\'s

N

gy

AN

z=
Ee
22
22
=
- =
s
Wz
>
e
s
-

el /
)

ABsBECLOWdY 3 ASksScEOWdw 4

]l 9tsHT s dmMtsC dzdels j tcOls

1 j dzd yd dz0 ¢ 54 WOdhgaj Hdzl§ @3 T IHgissain H.A., Hussain S., Khalig A., et al.
BOlsjteddzmMScdn 6 j deslsdf s9 ( Chiing janddzDrpughtizdSulegsds i sCradp S5Rlants:
[ 459, $239, 092) fs |thpdichionzOCra3s3Talk, candCFitisnBads Management
sBteOL tso Odad W COzzz mOe , ©Opporigistisds Font. PlEtEoils2q18;i(H)R9& 6 s
L BBtedtse jdzgjL O BN &zO or hj o ddebSase/fds. 221800383Mdzse d W 7,

9 Ists atcj @Y COC OdOdzse d ydz' 22. fWieSvardafelCj, enry ¥Ve8., HockW, d&20 § &
cyYyomlstsils @Owpd & j dejOofmls j dzd 2 & al.sGrodeh ared physjologisal trait variation among corn
MmMistej MMtser 7 EfmMdase dw .. hybrids for cold tolerance.

1 ©Odesdz h d2 Ctst ¥ WdydJ dzls Canaddndijumd of Btariy Safence 2016; 96(4):
sbytseMSdn c¢jdtslsdyftse ( dda8ISH6:hitps:/jdoi.coigl Ozl 30/cjpROLFD28H6
[s159, [s390, (101, t502) 3o Raylsgeer WM, BetrorRA. Régydt®.4. vk
Brdz sbsdsj uidz 5 ftedtL dzOQ  al.cldg@ifipétienisoOqudntitadiy® i ajt ipgi imdoisexl th
L BBtedtse jdzgj L Oe . 1 s QqQLdﬁISMjijQSponseCtds ¢cold Wtopss in maize (Zea mays L.).
OMmdzj HEZ j dissMis d 9L OddsHj 2 NdeeuthrBreediy® BOjL4s 3B (2)n3H 1= d
skytsomMCdn Gjdtslsdyf tse fts thttpsf/(dalzOr§/ W dg007/6 110 BPO IS KO
MsBOdyj M et L BBtedtsc j dzj 4.0 Fenzd M., ldogd® B)Js Grsn® J.,t al.
tejcddzjteOydd tOMmlsj dzd 2 e B MTrdetfcripomit espanse démEazO dz! dzf -
Emdzse dv A, dzts ftedL dzOS ¢ Y @iméys ledds to thom te@pemtu@sizaf seedling
COoOdzdzz MmO e ~nOtcOC Isj tod L ts a0 aafmergences ts dBegr & M2L7g 5:22839.
L dz2Oy g dzd § o3 Cot WW¥dyj dzls © ttpiz@onainj10. 17 3 7 (3¢ 2880 9
Mistej mMiser & Ehdsedw?. 5. WANG L., ZHANG P., WANG R., et al.

dtcjHd ftodL dzZOC s - Ot OF IsEffacty wofzvarfegddhd caémical degulstofs on cold
LIsOfr w©OLadIlsdw t©0OMIsj dzd v tolerantemdating malze temmadtipn didarndl of
sj B jtcOlskzte, BOdgisj o' W o dza 'dipdgkativg Agriculture 2018; 17(12): 26&569. doi:

L dzOuj dzd j Cst %W dydj dzls ©10.1016/RP08RE]IM B)G1E88M Is

®OIs j ted dzi S d ¢ j dztsls dftftasfor dz@S 6. M.4Erzybgwski J(, Adamczyk M., Jonczyk A.,
cofmatyjmls: Mmj Y de) , dzs et @kGngrpakzefvphotosensitivitydayefirly dplewte as a
dzOMmdzj HEj didsMisd slsy ts 9 M ¢ d Possiblg jmaxhdnignt ©fo maizes addpthation to cold
dz0d a3 dz* h d diz3d . v ¢ s dzd y j frelrings.dzoiarna of ExpecinientdtB@&tanyp2019; 70 (10):
tcOfmlis j dzd W zOde sdz' M d di3d B288E2P04. doitd 0. W3 hxhnyefzDIRls T

ZOMmdzj Hizj istsfls g oL Od B35 H j 2 MFo Waleki Mis@hertaapord., Nikatjakli S., et
GJjdzslsdf s9, stseH O co¢ El. In \fjitto §aredz@§ @ Crog; Rladtfog Albdotic Stress

H

fr dz@ yj oesgts L J tedzO& f ¢ O T@dsanodz! In: ReCamtt Apptadiches jndami®s for Plant
dz0 dz; Hizj issisd d0OIsj tod dzin ¢ Hesilience jodatirnsatk fCamg8prinfipls Ehpr®.2019.
ksd ¢t O dzO dzts ¢ d y dzts d3lz ff SE7ED0.0ls j dzs ftedL dzOC O

cofmnrtsy g Mmis! Mmjkvde o Miste] inftseprd dig Makssotgf@onyj deSts ¢ . 1 . szq
L dBtedH" , E Ctlster = o ¢ Ougj il dzfes BB30OIs | tiff e O E BT dzO f to
Gjdeslsdf © B" ZO dMif sdz' L tsac@®dpd | dpdids tc & iwde@ e ided dzdf P @ £ ® u s
$239 ~O0OOCIjtedL 59 Odzd My (Hap)o: BRI Aets i menfge & OBA . Cravcenc
fsCOLOIjdvdB3d HtedL dzOC s of Miswwihmesmp Er Zthudase sfven dt he r e
Artstesh ddisd L dzOyd dedw of3d € tsdzd wg fiyls stl jredmdz” s nifi2e8f 120820 € (64 )n: IRUZXS s ) . ]
[ Odzdz" § cdBtedHdz | CsdiB d 8200)didme n sy s A. G. JRaoti cul al
dmMf sdz? L s9 Ol o Mmjdzj € ydesddorefglil] dO- dies riggem@dzir e a pl
nBdkzcHtskEMss2yder » edBtcdHtFpde porumb. [/ | #t3eCll iemeuso 20

O. A. Lt Jeaxpetci fic features of
plna regeneration whyhblriitdso. to
I ntell ect trd3(.2M0Ro0omadn):. 10


https://doi.org/10.1139/cjps-2015-0286
https://doi.org/10.7717/peerj.2839

26 [oteOL d2MEd2 wtss L 504,pReR0 - ([ dvL)

10. Murashige T., Skooge F. A Revised Mediumd ffydzj H 5o Odzd 2 ) . vydBddSd d Ekvy
for Rapid Growth and Bio Assays with Tobacco Tissue " ffh . EyjB.-jL Qo fiujdddBy. § fJtc]
Cultures.Physiologia Plantarurh962.15(3):473.16 pctotsf tesdzd L H GDls) speamwdb. B[ Met oc
497. pol evogo opyta. Moskvd.n Agr oy

NrshMfjirgg sisHP SO f sdzj ofswESss s sO (M
smdses O3 MisOldmMisduyj Mits?2 tBOBSISSd jLEd sOIstse

Urs: 579.873.11.017:631.46.(479.22)

Zodf f1LR J[(I)l #RICHODERMA HARZIANUM-254 1 t [ v A[ 1 b
(I ] 5]

r
I [JJRURY[AgRMA[LVU][

DOI: 10.31618/ESU.24}9335 2020.9.74.794
IIZ OdBBBOHd § @,
Q. dz. , HBYyj dal
C .,[Izo3q’dztsao
¢. M/ o da
Ly 0h CjdalsmCd?2 | sMikzHOteMmise j dede” 2 0OCc teC
100140, 0LE,80M&PdEs, Ekd. Ldzdo j tefd

dbruvt dsvu
l sHsBteOdz tWH MtejH HAYW CEd sdeodtese Odedw d GfldddL dter
HOdz! dgj 2M j B3y dzts dmMfsdz! L s9 Ols+ ftcd tcOL OB IS¢ j Is

UJj dzdzt dztsL S H | toy Qhtshifz Uz s H wE0 dsfdzts ol te jlatimds IsWOjstg o3 ddiEsiixa. H
Efls Odzts o dzj dzr sflsdBOd d&F j bkffdssdw Hdv Ckd-BEbYsss Oda
M smsemsoks hdj OCkdodatsilz MmddasjL b yj dzdzey dsSdndds d figj 19S b
(St dzsle® d CHBLOFd Stetso Odz dzgs?2 BEBOEd, t] 5:10; Clkzdz k
MzlssC; Isj &dPHcOicO 30

sdz yjor j ehmEsipdoizlsjL, Wjtdjdds, GlsRtH, MOROt, fsHiEY.
cdHesddL, Mkzemkiols.

lojHida it ddfgzi e{tsiz yj dz" Bdpeazfiidzls © f tod ded BOdzd SOC ] JEts
ftoj HMsOo dIsj dzd GtedB s, L O 2ftc sl tedzjs D fiyflsio d vt 409 pHY to d dgw Is
Yj dzdzs dzsdzd s yg < d 4 W Jjtedsj Bas™ sBtcOL[Stodz@WEZS 1 36 G dz¥ C 5L !
sldshdlsj d dats Y4 dzdzs dzts dzd Is d ¢ JS S Aiztsi M@ Adsikfiodelston Is dH § 2 Miseo z¥ h j
Trichoderma harzianumi Odzdz" = o dzdls] CORB & s tc 3Gz . § tdas diasa 5 H dz'sif toy H de dzv
RA3j & M djmw o j HJjdedWw Com@mbfigy dBPBEEJagfhfd BjssHsd (6
jteRslstsdzj tOdzls dz' 7 " [bA.BHBS 00,3%tzsets dotOigEsE KtcOf 5 §tsdzd yg Ml
1 Ofplssw h Ow tcOB IO i s o jWHhizj \pggQs Iz sdhL gy j deds Otets o sSBtcOL t
pdzdw dzdw Ekfmdzse d2 Skd Isdedistss@dds ¢ sk © 6 dasths O ta
Y dzdzt dztsdzd s d yg MS d A W to d3jHApQEEs 0 dagids s W o d2!zddls dstk te O dz! dzts 2
h Is O ditihoderma harzianur@ 5/ 1 , o ' H jsdzjdazdszctd® dz! dzlz & NIdHSCsAlsad j o j toj H
OB dL Hsys' uvOhCj dalsfyC NC Istxfpodd@ifijdsd]. teOL o sHddzd WM Olsdz
[ Olsjtod Odzr d d&BjIstsH "y tedBEOz] H sSoPEd W J HJdzd Yz jOEdsjddalsias fyls

T 6O Jo Odzd ©® (OB t5tOIs s tedztf Ae f A ds© kv Is OF dzlf B ¢ deds’ & 5 dzd Y fls o
M shmsesd o 250 ddz S tds@F2 fiflle0d” ddzd Mk d oz) IsdZ0 oz dztse d W
Ceketsoc?2 COYOdS,) ( M2B0eEMlks] 5O | BABOLTH0 o Ods 1 &E ¢
sB/ Bdds) fYod By BEHFEEOYEZ ejOfIJGEiQ zdz' sSOIST d Mz fetsf Qated v :
[ 5CM@ U WA dz stetse Oz dgts? B EG@OBISd ZOCt dzj dzgdw % j todgj dalstso
1 fdd steOlsj Ckdr kPt Bzshlsd ¥ EreBiPs df 5C OL Qdzs, Yt
S t©j Hj dv dzg OSCIdoflzsmiy Y jteusj dzs @ HEMlsdeOjls BOC fd Bl i3C
Witedsj dzelstso. ¢ Clsdo dztsiiis teds) dAsiOdz s o tetso Oded W . i Wdj Qelslsy edtalgtOm Is -
CdHEBEJLEZ M j o dzOlsd o dzk ¢ d3OiCdipds g’ zs f g dzv A v dz0 1
s Csddyj Mise kz 6 Ofls o tf tiedsc M s H dfisO WY 8 tax) dzdz’ &) s @ OC Is
SBEOLSo Ooh qRfMw d  #d tcdyj AT ifizCL ) .
Ty Csots) otdsSds. 10 rjHdddyk OSCkdodshilsd s


https://www.doi.org/10.31618/ESU.2413-9335.2020.9.74.794

[oteOLd2MCd2 wtsy L 57420207 ([ &UL) # 27

g’ 0SIsdo dzsflg'todsj dgls O, j H/ Bz
0,60
= 050 y =0,0217x + 0,2828
! "= 03482
2 0,40 = %
=y —¢ SCIsdo detsls
0,30 ¢ d fn
8 b Wi tods) dzls O,
- 0.20 — Liniowa (® S s d o dz
= 0,10 Wit dals @, j
1%]
_+ 0,00 ‘ ‘ |
= 0 5 10 15
dkzlsCd
g’ 0CIsdo detsfifisji'tedgj dzls ©, j H/ dsckz
40,0
22 350 - =1,
wn 25,0
20,0 ¢ Clsdo desls!
8150 Wjtedj dzls O, j
® 10,0 —Lin.iowa(q_)(; Isd e dz
T 5o Wjtedsj des O, j
Q )
ot 010 T T 1
= 0 5 10 15
sllsC g
g’ 0SIsdo detsifisjitodgj dzls ©, %  OHNp-gzff A oW L G
- 80,0
= 70,0 y =5,8833x + 15,25
60.0 R| ~ 0, 7921
ﬁ_So,o
o 40,0 $$Bd?dzlsfr113{
B8 30,0 Wjtdj dso, j
® 500 —Liniowa (¢ € Isd o dz
v y w tg . C!leo’ .
2100 Wi ted3d J
2 00 ‘ ‘ ‘
0 5 10 15
sllsC g
tdf. 1. Ajdd sddlsdyj MSOY OGCIldo dsMmis! Skd sk tsOd

dzts 2

Ckda lsdo d e®® Odiaf dzt ¥ & o B dzls O ,-0 G st edgtias ¥ j2tc B dzls O, j H/ d3cz;
30CIsdo dzeptodBft dzels©, %  OH j delfavs [oAw;L S tsfylsd O, 3 %

t OL dzd yd J 9 Mtes S j zO¢ s dzj dzd W Wittdsj dzlstse
syJd o dH dzts, o w L Odztsii ¥ jfife d3dsqizlsiz, ylsts d



28 [oteOL d2MEd2 wtss L 504,pReR0 - ([ dvL)

fesdLotHdl jtco 5dzOyOdz dzr 2 s&d sty dedfic g Pdzdpy zs s’ B O o Isj .
p st otcjithy t&PE&ls uH j2Mise bz jill®odkd N dsgHdpSjle O Lt OR § 5C OL Odzts,
jj ©OMfoOHO. bj &y j OO Hdv jets tshkso
t OLodlisdd cted B O 9 f o b @z detg day M ¢ d M tc jWi3Bueik] dzlsgdan. B)0.
Mesfso sy HOjIsMw L dj daj dzd jde dfic®4 OgizCee, d* H(Q flsoify'H ddszP B B s ©OL o
717, 3 fElstOds? Skd skt]) sBwOL 5o Oded j 1y dzdzs desced s yj MS d A

iy dCIsdo detsMlg e dzls ©, j H/ Bz

60,0
@y 50,0
£ 19 40,0
8= 300 T y=esmes0r pSIsdo dashls
m_iZ0,0 wy ' nZnoHp Wittdsj dzs O, j
T 10,0 —Liniowg(¢§l§q’adz
9] 00 g4 W j tod3j dzls ©
ot ) I T ]
i 0 2 4 6

tols j B j tOzteO

g’ 0Clsdodesfyls! wrn  Wjtdsj dzglsO®, jH
-~ 60,0
* 50,0
. 40,0
1)

30,0 PCIsdo dets s
ﬁzoo y =-7,74% + 60,45 % jttdsj dEsO, j

: = 0,324 .

10.0 = : S —Liniowa (¢ € Is d o dz
» 10 4o W jtedgj d
T 0,0 ‘ ‘ |
4 0 2 4 6
iy Pl j & j cOE©O
- 0CIlsdo dzsifly ' tedsizs O, % § On Nam"A oW L s

35,0
ﬁ_%‘gg’g dCdo daifls
El-gzo’o Wi tedsj dzals O, %

- 20, ow L CN
5115,0 = % e &
LO_“’lO,g i =253 —Liniowa (0 € Is d o dz
a5, g aW j od3j dzls O,
s 20 | | g oW ddv N

0 2 4 6 s[ K)
©lsj &3 j tOlskztcO

tqf. 2. Ajdds dzsdzdlsduj MSCOW OSkdodetsfls! Ckd sktOd dats?
sls Isj s jwOlskzter Chkd sdodttse Odad " .

1t o' tONdoOdzdj] Cdr O s fflgds Odstg fiE AR i dndet HdSdENL O1 dgf'ds o
tOL dzd yde' &3 dMrtHd &3 7,0BOUiVddigddy dzls® o(-Ftef H({tdapff. 3) 5
EflOdzso dzj dats, ylsts W jsH'dOrzzz0" ©j OS ydw



[oteOLd2MCd2 wtsy L 57420207 ([ &UL) # 29

=
g’ dSIsdo detsfitlsj' todgj dzls ©, | H/ 3z
— 6,00
> 5,00
;}4,00
£ 3,00 dSlsdoe desfls
ﬁzoo Wittdsj dels O, j
® ’ y:-o,3708xh,\4r815 —Liniowa (¢ € Isd o dz
< 1,00 R] = 0,3117 Wi tedsd dzls©O, J
QO,OO T T T T |
o 0 2 4 6 8 10
=
1 Mtej HT

]
% 0 CIlsdo datsfifisj' todgj dels ©, j H/ d3dz
- 3,50
= 3,00

2,50
& 2,00 y=-0
Q& — dSIsdoe desfls
ﬁi’gg R| 0, 2093 Y teds dzs O, J
3 0’50 ——Liniowa (¢ € Isd o dz
® Wittdy dels O, j
'UO’OO T T T T \
) 0 2 4 6 8 10
" .
iy 1 M H'
=
Jg’ dbClsdo dzsiiflsj'todg) dzs @, % § OHNpgzif A o w L
— 6,00
2= 5,00

34\—\

4,00
= y =-0, 29
4 3,00 R -\Nog 22 q)Q_lsq’e_)dZBfr]lsJ_
ﬁz,oo l N Wittdsd dels O, J
5 1,00 —Liniowa (¢ € Isd o dz
® g4 W J toed3] dzls O
"CTO’OO T T T T 1
@ 0 2 4 6 8 10
ot i r
= 'l M H

tdfm. 3. AJdzds dzsdzdlsd yj MS O OCIkdo detsls! Chkdz! sktcOdz dats?
Sls dimratHdsSets L dOyj ddw ty Miej H' .

R L zdlsj Ozt dL o jMisdes 5 daPls s d3 LHCGDEGAdEZz@ o dzj j dzdj o
Bd dzj tOdz! desets dMistsydzd ¢ © Ontagjlsiz o & E s O©G NedJOlstsj&f nisde® j ( 0, 1
stcOdzd Uj ME dd3 Yofmlst MPtsBHBE Miso xgjls B Is dzgzly dzq tets 0 O dzts
L dzgj bedydes sk tsfmlsk ctods sw) dart des d@ls &g OO Jasdls d o dzts fyls
yj dzdzs desdzd sy MSdn W tedsj MAsEs®o dzj lias (z@ OOk R m @& 0 o S s
flsd gz dzd tekzs h k2 v &5 dz! fcd, 5%ty cEacPdss Ods kdzyh j d
OBd dzs & Mads Hiszedj B dMsdsadisiylsds | OO datizd dztsdzd Isd wj MS dr |
pjhjMse O, Ctbktter j ®OAsHWEMY o MkeMktcOkOR .



30 [oteOL d2MEd2 wtss L 504,pReR0 - ([ dvL)

g’ 0SIsdo dzsfflsjiitodgj dzgls ©, | H/ dBaz
— 90,0
zz 80,0 - =4, :

70,0 R} , 59
-~ 60,0
4 50,0 )
= 40,0 ¢tldodesils:
9 200 Wi tedsj dels O, J
< 10,0 wll W J ted3d dzls O
%] 0,0 T T T T |
¢ 0 2 4 6 8 10
< A dz stetse Odz dzOW B BOGC O, %
g’ 0Clsdo detxiiisj tedgj dzls ©, jH/ Bz
—,120,0

* 1000+ y=85x+18786
- 80,0 Rl = 0,7601

1)
£ 600 ¢ CIlsdo dzsfls!

" Wit dzls O
8 400 W.J. dzd J
o ——Liniowa (¢ € Is d o dz
o 20,0 gl W j ted3j dzls O
4 0,0 T T T T 1

ot 0 2 4 6 8 10

k=2

Addz' Istetse Odz! dzOW B EZABBOGC O, %

g’ 0Clsdo desftflg todgiRzls ©, %  §NBB § dad W oV

2z 100,0 - =5,7143%x + 59,429
NZT1Tnagy
80,0

= 600 —F —¢ Sl qo dshls
9 40,0 Wi tedsj dals O, j
B 200 —Liniowa (¢ € Is d o dz
o 20 ux¥ j oz dzls O,

T 0,0 : : : ‘ :
f 0 2 4 6 8 10
- ANddzi stetse Odz! dzOW B EZABBOGC O, %

tdm. 4. Ajdzdz® dzsdzdIsd yji M OW OCIsdo desfyls! Chkdz' sktcOdz! dets?
sls MtsHjtey Odedwy o MtejH] Cdzj syoOlsCd.

I sfrksOr 6 dLEyddd® aoapdviiadde La&Ezy Sdse®aydifj dad yJj dzdz
Cdzj byOLCO (Wdd stetse Odz' dztX Isaflo digsdnds)d , p daffaesiols O § aiafjglpts 2M S H j 16y
M Hy 720 el B o dsdd ¥ j 2 %) W j todsj dalsT feSHEY!

Y dzdzs azsczd s d U NS R W] teds) dalsiOey s g dz) dats, dsiibash 3 C sdzd uj
5] wodwslkmw sfldiOd ds?2 IS s jdEsadenyaljj 20 dj ek v e j H | dz
ZOC 51 dzj dzd, v |GOMG teez) dzls ©. | oz GPzd § Oaq CtcdB GO H dzv

fMiejHk Cdzj kyOkSd o B " dy diis dabazdislga@MS TS, H;jacdodistso o



[oteOLd2MCd2 wtsy L 57420207 ([ &UL) # 31

rd d Misd Mise J dzdg I§y O lsfUgisasdrdatfts dfd Is § dzi M ¢ d = Trichokleinmadsj dels ts ©
d, HisjojMmde j ©6§ddS daziddlm Bl L disS OL Owgsts ™ 3 Qs H dzv
€qdj yj dzdzé dztsL SMESH | toQNadij dasCr sEf Is-q 36 oz’ -itisitc dighdzls O
jLizd kO] dMidj Hso @GS 20 .ZOWE J & 1 56 dz& § daf daOdiy) wo L 5
B

&z

WQ—

dzts iy ls tctsfls © § J to d3j BSOS Glze(ds ] dzls © fesdMAasHdls
sdzdlsduj Ms da Vi O@bdseasisd $HEdj distse.  wdzj Hiso (
dodtoseo Odzedd ctedB O otc] Mtej A FHE gvdodf jj OO fis8POH Oj Is ts
1oy jodpdE BsLusiintsH j ey Of B Mizs i Qdthderpds@ ¢ ¢ s lsddik
d ydzow , tedmMtse OW to ¥ QodgO WM ts fip s @zts BPY Isdff B3B)yde'j deteld s j B j 6O
Oter . 1 Odetsdz: h Ow &y drdesdzizsizizdPls d Y Holtlr®EMshifvo dztHififls - o

o dzts fyls GtedB O f totsW aldjvg dsjindzls O dz@30 S fiftef jd30jdz! dits o f totsW o dzv
d ydats 2 fts dzts d3ts 2 5 M) dzez@ls ] df desicz &g dg j cOlsztcdz 2
sudzd C OB S dzj syOIlsCd. [y digday jorstszd Isyflsits MO Y B3GR daiis jdzidfts  dz
dzt dzts dizG ls Ay jeifjdizls so, B ROOE U dzf v MdzOls j &3 j O Ztede o3 s
HJ m t]’thzq’udstQ ModzewE ©. B dZO BdzdL ¢ O

dodetsmisd Wjtedsj delstse dz®@ MsjHj M Wddz stese Odz' dats 2

(O]

&3

9
B
iz
tc
s
Is
dz

J
4
te
m
dzs
J
j dz
G
|
j dz

cmm;@@;@@,@g%pw@;@% 50uf dMsS dzdlsj wOlkzter :

—w oo Isonce s OF I

IN’nﬁQ—S- TINX T %o

9 jlsmilse j dzdets) . .1 SdzH Ots! 1.1 . Z s Odzd3" Gtod |
(o4 sBOL t5d3, driodiig  lnaz? PEIOBHdeFaT O ) Hdzv MBL HO
d?2 EkflsOdisoldy detfotaif 6 GOtzo dz" L O d Is ' ts dizOUnjIsdgddzd 2
C Ezdz Isd o d Trishmdeicre Marzidnor] BCAs te d3ts o ' - . drois AP s fiFsO de d s dz

1, Mysmsemiselze h dj @OlY asdg€ O | ol dzsljil fz cudB it d
j dzdzs dzsdzd Isd yd ME dn Wi oz addsfislo n Otcfipts 4 @zdz" Y20 {lsjiR@s dzs e d yd M ¢
r s¢moO M 0,5% CECEtkzL desets .110QBIOGOE IO | .d, B ORBRBOHJJ o
Wddz stetseo Odz! dzts?2 BEBOGd, 1L , 5,00;d difsd@ Is\d.0 d th e Gazq f f) dzts Is dz
Gz ddzdzsj € Ols iplgdstizgg i Pte O BEEO®BI0Oc hoder ma-UzB&r zisanum
35% . R L Ckdz sEtcOdz! des?2 € BapHIS IsBB®Ad dzE2s BAH C sMisd. 1 j Misda
9" t.eOh j dzdzese X C OL @dzdz'j= EMmdasogdjvad iisEdaR, ( )-, @lse.

9" Hjdzjdz Wjitedgi dzlsdz" 2 o f Otc Ol kF jOdsiisOa@Ljre f Blsgiodsh j dzd J
sMO)YHjddY 1 IsO0dsdsd ( dO f1d lstOdsi] jdi3 dz& & dziylg kadaBdg'lsdits 2 d dzs O
NJHEBIMAsdsB] J &3O 1 IsOdets¥BO . T teid ¢ hfodtitefir m& a n/fulm{ j Y H EZ dzZOtctsH dzOW
ltoj f OtcQls Witcddg Qas® j Isf tc fapdgeifsiZOC Isd yj M S 02 s da¥ delécji telzgidley |

T EERC-TQREEREE tﬁN’ﬂ—&ﬁ-ﬁ-m‘—Is =
&
Q-
T
)
©
O]
Q.ﬁ-.cz,

o NI O

NJ dzlstseo Olsr 2 CtedMmlsOdzdzd i NS FO dzv  -if) s to e histwL) .dzts | 1 02 g h §,
dpClsdodesmils! Jjets dzO 1 G 4f dlsfiRcOIsO . MsMisOodzw jIs: 5 4
Witedid dzlslkz 39 2i¥ jiteidzy; dzlstbs 386 00.f AHOBRRBOH d jtosMils . sdzd yJ dzd O dz' dzr
ZHjd &zOvw OCIsdo dzsfyls (H Y HozdzOdz L t=OE0O L Ao jz dA®shadr §i su dfts dsBod oa n i
Wi tedzjidds,z1 , i istedgjid@stz0 , 1. TrEtshoder ma o h &dzzis a ntadlzs 2 Ckdz Is
ftod  OcOISO3 MEBMIs@o flaR 1 dz ] § iIpdr'ddd i€ tc @ diz'd O v, ( shmdw, -~
NdHS tsfisd. RL EYJ dzd § dzj Stslsste’ A Mo s2Mise

urs: 599.735.51

toriel b or oy sfswipir { #uRr &1
tdlrrtrorRref JIRERUL[ I RSO
guaﬁuiud),[cbe

111 uB43515 1 4 ¢
{

1
IRY VAL R I

lijlstetse ¢2Mjdz oW dztse

wlskzHjdls Bdtdsecdyj M BEts

RdzZMIsdlskzls® jMmisj Mise j dzdz -

wjodltstystsydy 2 WjiH,jOd d&f 2 bkddojtemdlsjl
¢.cCklm¢.

stcdotsh Of Cddz ¢ dzj S MOdeH 6 ¢ daC

[ syjdals 1 dsdzsedyj MSsets

Rd&zMIsdlskzls® jfisj Mlse j dadz -

djojlistissyds 2 WjHjteOd dg 2 kdedo jtemdls, |
€. cSkkm¢

FUNGI STRAIN OF THE TRICH ODERMA HARZIANUM -25/P PRODUCER OF CELLULOLITIC
ENZYMES

B.Q.MukhammadiyeyR.D.Muminova
Tashkent State Agrarian University,
University str., 2, Tashkent 100140zbekistan



32 [oteOL d2MEd2 wtss L 504,pReR0 - ([ dvL)

ABSTRACT

For the creation favorable conditions in growing fuaigd enzyme biosynthesis a number of cheap local raw
materials investigated and on their basis the methods of enzyme synthesis were studied.

As a result of researches optimum conditions for cultivation of a fuinghoderma harzianur@5/P
promoting active synthesis of cellulolitic enzymes are established: Ciizagleda circle from 0,5% of corn extract
and 3% of filter iiomgdeep withie 8Q days)temperatire Fuau.| t i v at

dbr1JduvdhARC

AKjdzw s ©OBESIST wodwjlsmw dqLEyjddj o jnHjdudimMéidas BMsB § d
MtsH j ey OdedY o (-Ifletsdf®g, ¢ Hh NtkbtcOdz dzOvY ¢cSkldw. | ="tH]j t6C
Bj st difsets dzOB dzE Hjdad™w L O fwsojHjdadj 3B Yydoatslsder = o ©OL dzd y
ftesotsHddzsm! dBjsHESR dLizyjddy fjHj?2 dO o3 MlsOr SCtstedsj 3¢
sj BB jcOlkztc] otk HEGHSIedN|] ®BRLESC Mddd O tsdzfnp s s @€ dsdf de'dzsdnt
ftesotsHWIs dzO dzj 3 € On, 9 Isjded HijtjoOo!' jo ddzd SCEMlsOtdsd S tso,
odzzlstcd otsdz jtetsea. | fJtosh d&zZOHdkzE , § OMBz2EEzy P tsdsEHa g B isdzj
OSIsdodz , BECtsdzs 75% OGEaiiy, oty B W IlHORBISH™ 7 MSCtOh Of Is
24, 0%. Clsts Bsydls ModHjlsj dz Mlisease Ols! s Istsd, ylsts or Mg
HIMC W stelsdz” d3d d Y dotslsdz §j tjL St Mdedy O Is Meatss HoadaeOIsjc
Y Oter .

Key words: biosynthesis, enzyme, withdrawal, sugar, producer, &bulcellulose, fungi, hydrolysis,
substratum.

sdzt yjor j: fdz aes? BdL tsdz, L ssdzse v, nletsdzsd3j st Oy , dz
OHOf IsOydd, ¢§OMmlsedhj, dJjtOtern dwuydfAQy Mkt lsdetcO, Ct@lW ctols

[ ifds?2 BdLsd Wodwjlsmw { je@HEHEEEO B @HEBY Y dzj Mdscs B d

LOdzj j dzdz' A3 © 3 3 H Iz dzO tc ts Hifdzts © s td B ffazlz © pdzd e yj dz o tsffr
Colstster 2 BBdOdZz dO Isjtctcpleftustefsds JuiBbgdts jhigOLadstsBOL W
otej di3j 2O dBOBEdzlstse, d dMu§ kdfsktadtedas, IStdaplzidheygd d f§tdt
dzj s dzOL OH [ 1] . 15 d3dzj ded *y] flf g€ of © Gre bipls 20, of tofsj €My JBlsdoe j
dr otLotOM jded® dzO d fustsde@ @ HE & ¥ Jj fpIsdi delzL @HO Y sBtse ON j dz
ftedojHjl € ftwedydzgdt o WOz |, SO oz ddisfonts dsty teoteofHs@s te f 2,
d sBGG O j ded © BdtstcOL datstis® tedOd Igfof v yfigfjootsjlstatzts orts H s 0 O.

LS sfdmisj ds. 4Bt GO jtedOkO o sHJdnw
Ifjtear | dOkydts ftBshHdshOdd OFf 8 zdBOdLd@dyd2019 EHO.
BdL t5dzO 9 cSkkdd q’L 9 j fifisiis Ry dz'L jts ts dz@ eydis offijimdiaddzd j 130 B d L 15 dats
lofmMdd jedy (et [ 2], tEQusdoyder jff tefjtst dztb s d e de'daly Lk fpdztsoe d
f4ted i dzj ded v 9 dH O m%wm&ﬁwfz%HJﬂde WdSemdtetse Odzd iy sO¢d
AJ dzlstcOdz! dets 2 cSksdd, f o O ®ZOCOXe, j H J bW , L Hg B i3V, f G C
dzj mdzr J BdL 5dg BzHEls Oz zj ud @f i3 d ts B WX Listzfdg dzts fiyls ! : f Of
sBifMYfjujd Ldddddd IttOo Y getbfzy &g dzdfv o j gtz gy 1 5o j H j dzo

¢ ste O] , Bd&ZzOGtsH Otew N ( tc st tsalzH | tat@ffidf detsifelsigitsdig] Higd dzd J -
tOL &z ydesets Isdf © dzzetseo d JddzEBEa'Cr § Bdv dz daskHslsd e mls
fdzlz yOj My dn0 d&jdedsty tcpzim@isy sy g3tz o BN HEL] Y §J 1 EZBSIC
oMM dzdils! L doudlsj d ds "fdueQe sdp Bsjsely cq dz Oddd O™ ¥ ¥ delz
tt02 5dzO 7 , BO dzts

Ndotslsdzseo sHMise O.

J

ftod ¢ SH A & tcHHIdE G S OL o Pled 'O Gl jdzmCdj
dbHBJddMsteOlsdo dgts bjtetedlsstedy

¢

0

tOBBlsr 5 tj OCCdZdiZOIsdcdPdef OdzpMfipg&S d & BigQ Astsizze (yd delste
BN dzd dzOyOIlsr 9o 2006 6. |t Offistisjivddgd j2 HGSE 26 . C & Isf@ps Mdzr -
BdLtsdzse fjtedMmjdzj dg dL dzOydsB&zOd deeast OO @@ e Gt Msseh O
O2dz] dzgsOdZ®H] © ftodetsHd MSEBRE o flzf gegSdj (edm. 7), o Istsd
fMstsdzB™ ¢ o AJj dzlstcOdz dats?2 (¢ SBstFlf 1 2 R4 dzpn  1s5 MO@ssd] did & )
15 mMogyse, 27 e j?2, ttfHdeh@Hlmhmw{ flsEazoy S ©. i 2hlr@dRvddzo
d 1 fekj2po4s q. Il &@Owlsj yedil (cOmlses i O I6HE, 0 T 21600, dzj MO
LOo jLjdzO olststcOY ff Otclsdw GO s detiseH 54 d3F 5014690 c©C B ] .
¢2dz;dz e, MohmMsswst@yotfdr-HHo byEOBINiBY jsdedzts | oMlstes2¢d o Cc
G120 MOBsE d 10 MOdByses dungdsidsisdz orn Mdsdf@iOdjS ZIsMSsets B C
fs®RiMsddd o fdbtsdddt o {iobijs daddaizhCatynlijsdstzs ™t B30 MNdEsls
LOjd3 fitcdiojLrdzd o Ot IgHtgdiges =, cH gL NizH gz@Y Ols IOt Oy ,
BsdzsH j BdLtsde , ttsHdoh d ffpOdeg dede 2 e j dzls Otdas W g 1§ StcdZts o .
2017 ¢. Br dz tsfqkh j Mise dzj dz o 'jtddfisCozOfidtfoduedthdgifPldadsddlsf dL 4 1
dzj Mg L sdetse L 30 X do tslsdeCrizs o OV Mmdst Biste o dzaaE® | dzv .
Mtej Hk ®BBdlOddw o0 Isjttedlstsicdtftcd isfyls'tsHadsd sz WEHHLCO] d 5 |
cuddgvwe ftosdL cOMlsOj Is ¢ tsdzts 413 9 dHI

cOfmMisjdd?2. 10dBtdzi] ftsdds ftoj H



[oteOLd2MCd2 wtsy L 57420207 ([ &UL) # 33

OfmMtesor n (42 o9dHO), dWisddde r HOd ddisL B8 Qazids dg' =~ o (
29 aq’HOﬁ,lssrc&Blsq26) s fEsiCise i st | &Y , f setsHk §jtedsHT
GotsLHdyde = (17), LlsdzlsqwﬁzstEHis(dzleD)dzm’ﬁ]J dgthlds o & 1(2B0
oadHtse) 1 LtId MmMidd2Mlse © 7R, s vdsd datSIsIHY %& s b1 rdzg B ;N ts
UdmazO e dHtse tOMsj dd?2 dz0 O MO sittsd o D4 IS dgd A O M lseC j Mte§ H dzj
ltoj 5B dZOH O Is d3dzsc tsdzj Isdzd § § Jstcjodgjvdgddgdsy j 3 § A lz2 %9 tsdz! § te O3]
dzj pdzr 4 (40, 4 %) q’ fn d iz - tsd d iz tc ®fsls j6dzdits (218 , &d dz. o M
] fMsmMis0e dzj MO eo”ntHWIS | dztesn d&Q Hodzlz 1O, quOsh]dz,Iﬁstgidwm,J?Htstozq:
s § 4 dzed dzd s e j dzdzd y O, w0 Qusiskdd Q€ £ kB dzddd d i o Odzts ! o H ot
BOMMder LO ftojH]jdzOBd f d It d38zehC Oa iy ¢ ts 9 teJ d3j dzd , dz0 tslsH
1 Z2Oydlsj dz' dzOw Isj tetcd Iststc dz®n 5 HOflardsipy R d2de rodedi o3 dzd , dzO
od3d , ftesdLteOMIsOs N d di3d &z 2O+ difdgsin wxodz = 1 f %o ©fej d3j ded ( tod"
j oo dz" 2 LOEtsdz "1 fdbtdkdd QD] thspjitz 0CIsdo dsmis!
J 2O dzv € s 9 9 Clsterijsts paojsdyr BOfFledAs BGSdzj i ftsdsed
ddzd wIsH™ R OIs! fted BEBOTHEEo SIEH BB gz B oH®jzGitadzddzr mo &5 o tc]j d

R <>

d
H
H
posfMsmkh d5 dzOMmj Stk 7. Y dlsdy j Bd hk2s yOfis: otej di3j dag
zcoO dz0 tcOMMd3OIstcd o OF akB®RA S z,Isj gt @zt to ddddzd L O dzd B3O dzd fy ¢
j HINls ©9 dzj dz ) sdzts o dzstdP M ls 'Oridg Y OdRd s dzr 1 sBEEOUYdo Odzd €
sd LsoOdzd¥ fOh jdz, HOg®@o i RELE Y HHEMBL gstBdr'j S0 o
o o I€j udpids,j BusEhizs2 0 Bdzilg jIs® ot di3jdzd (tdf. 90) . uOS
dZj HEZs hdj cetHr i3j tetst ol fyls @ dzts of dsj ditsg | dadssEiztARY B SiHz B P s @t
HECIsde detsls d zz ¢ ts o dz@ep dzt HiDMG sty H f dzdsfigdas M Is j dz' dets ff tof
3 O detsls stc@o MmdzedL d zPBicC di dPimlssnizf) 9dg Rede j i t
M ftojsBdZOHOEIs T tcj 2 ddzQjn =dAAESO . Mw 8 Isj dzd, LOtcOydo O
ZlssydzOw OC ] oodmsifilyv! . dzO8 tizf e3j ded 2 dzO ®IsHTM 7. ] d2Oydlsj dz' dzts
d 30 dz' dzOw Isji &3 J e Ols 2% {f tots iy te @ D vzllpls o jfdgds tsadzdzd j toj d3d P J ded 2,
sOo d gD ts+ 1o0tc j d3W HEY HJ 2o v ck@deth) d ig@ iz gz Y tods = dzOH dz" 7 3 Ms
Ll dzs EMisOdes e dzj dets,  uBsS 2 i GtEleHis 2 SESH I
do dzts s B dzO 3d ded 3O dz' dzts 2 tc Otdm o fJjfeSj @iwd difny Igotakdr] Side@ te®ts d3j dzl
BN dzs L Od3j H dzj dzdz o3, Y dotsktcln ©) W dzgv § AMeddlisd Cdff - o fdlst
Bsdz! hj ot dzd dzqd ZHj dzv dzd) s @®@diDe Bd dZf LB Scasdztso B d L tsdats ¢
LOIsjdzj dzdzr » kEyoOmlsStse o tdmadytsse, 12 oLtsmdzr 7 MOBEE, 11
l AtsH ] OB dzék Hjdzd?2 L O (g ddzifj ds | tzy BdajsBzdzd e dav damts dz 1§
BdL sdzts @ 9 i d lsisksis[QdgO éc v bz Melzj § w OO (tsdfm. 10) . R d34 dzdzts
Mtsdzdzj ydz' j Hdzed fij HYsO L2828 M fifsOmHss A5 dzsH tsSls o tste W Is ¢ d Mt Oted o C
EMisOdzso dzj dets 4 §d¢ O OCisfy ofdgachyfldgH  Bedta dizts ou: O Sz BO W A | dzls te O«

188683‘8 § 11§ &+

m NS Oy O,

2 wE 4OMGo, - Bt jhdsdzvoy | OG5 (20 H izl B3izQY dzs ) dzOYO O ¢ dzv 1 t
f) 10 HEt 12 Y@ffsel 8d Hog Wiieshdidiids ¢ § otsdzOB dz H Ols! o j H
Hoty ks COtlsddlz dzOB dz® H O dzfdzCils Idzjf . O detisfgzts.o wls Bdels tsls dBj Is d Is
[3], 6 dF HOdd & o dzOdestsdy £ oy Ofc@tdly § tef ' B ®j distedrs v R

fOMis! BO dOis dz@ z@M'L Os j B" Q@KBS ¢ §&TYlCO MfOwds Odzd™) ,

[ISH' 7 HeddhY W 11 yOmshis, ffjsunidde cij@Essysd ol dy g sH  dzOB
pdzso ! s5Hdd BOdd ! dzO € tisdsidzf Wis o §f zdf20Mdzg 2z H BOBY OB d

fsdzndzy. w4 EMlsOdeso dzj dzifld Bls g @G 52 Isff &2 5O ,0 @& o sd&j HWHEAS d3,
Yy Bded EritsHddzd d&O lsHr 7 dydis .d dZOmsHddEzdMm! OB HEB
mMf OHO » Oter [ 3] .



34 [oteOL d2MEd2 wtss L 504,pReR0 - ([ dvL)

AKTUBHOCTB

"acteba "OTaobiXx ®lepemeuieHuUn
¢

AKTUBHOCTL

BOTaLIXx ®=[lacTeba =MepemeuleHmnA

J
tdfm. 1. J18HYilk ot i dd dzj Mdz-d >p@te Sskizts of )y o dAd -~z
1T ftotsn zOHdgzs , HBYBIEJo k¥ {fetsHkz (+10

10 esHddzj, o s QAEMHYOdzt® XHe CHiO dedeHd3 BldeSfo.Ca @ tHts. [ 3] ot
ftoslsj C Ojisi jodzlagvspdigjyj [ 5] . Jcoctwd@c fifOd@2 sd@m zls fnj B W Oc tej f
Csdz dzOB dzs HOdzZw f) % dzv 4 t» == ClfCeAe'ls [ BIS7HYS . vmddzde O s

Il fdsBddiicsOdq®e csdifBghjd@dg. ov ORIy Sesdy jlks s
g dijj dzelswetej [3], Hitoar 2 Iststef s tclz'cdfr § f@Byfpsdz, dets d MO
pjMmds?2 2008 &. 1 jteo’ j 5 jlgoHsO tetsidef dzddij’ 0OCd@js ¢ 59 j H |
sHddz Isj dzj det=[® dtsH J dzfipy 3 Yy doewslde j ojdzd MiBvw MsCts2ds d

lifmdes?2 2010 ¢. bkjd ttOnbYddOddys . odzOh jdte] sdzO Bndzslbj dzd v o3
Oftejdv 5 10 d=dv [ 3], ¢ dfudsOslzd o ddzjjfipde'ddd Mmisalle Jsisetses o  §
tOMmlsw dzz Ists a3 fijtedtsHj CudzGsIsOBDE MBOHE &g dzd 9 j 6 jIlsOlsdce
.1 . eljfOdetsoats? [ 4] BIsHJ dgtsalL Jz yy dzjsd3iddzldg O L et/ Quizlztcic 9 d H 59
fsojHjddy E MOBByse B dL sidswls JigEre 2dsO sdd® eHd2¥dedOIsf Mo [ . 4 OW ot
HOYJ

b)
| 9 desvWBte] . 20072 009 GG. USEGHO OCY BdL ts



[oteOLd2ME 2 wtss L 5{74),j28207 ([ dv) # 35

sMdsso dzetsds § ' t64-R9 % {istinitsijd? )( 8[B3 ] 1. dzj) dfideaBYOEIG Is dzts 6 5 difstsj edgtsH § dzd v
LIssds, of HJjdvddhn ©OMIs] dEbkdi HsEske Iz dafdeds: oo fifgdds, ™ o Odzd J
et CwO2dz dzjSoclds )y @aGgEL osL swPdy. slss 0, 0O Is

Csotsndzj BC O Of sj YydzOve, sHE | Bizd NEEBBsRS | ldj yOdsh! ¢
stesfisdzd C tso d H dz" 2, f tsfztizdZH dzv i, f)lsQe@isddE | ot MY j yd ad dz n 11
CdzzB dzj detsfydz” 2, dtedf " jlsd dpckipds'OzC OBvels dzdgj frotelrdgclijes tse dafie & y d O
ftsdzjodyo 6decOdadsmC Ow, yj molsz¢ IPEyj dedshPesa@des de  d uj fOdzs
sB' C detso j deder 2, Istcd tsfls tc jo@azdtfd ~ eydiddlSd@ r? , o sdz! j tetso . .ICf
hdLBsdaj f jIsO BdesEBBcOL Hj dz' df@wdzj adkQtc! oBQdde@w [fB] . yj dz' © dL B

RL H tc jColzififsiistc dzd C so ' - oldHisHY OGCBREdRisss . 1 sMmdzj ¢ dzj 9o 52
fs5jHOkIM! t©OLddyd § odHydodisd jf s&dgOosgvte sy, ¢ yj Mod
hdff dzeh € . 9" Yyjmr e0sls Moty h jteMmls’ .

{qf. 2. ecfOkOMIOes OdzdzO, Ctbsik® BJLsd J(hfsd (ks H

I AtHj dOhdr dffjdzi 15 Odd3) fpdetezisdziz idzOdts o fiaf lsg®dzd ¥ B d L Bz
ylsts: Ld&z0Cd d MsCd, HG§sdddls] d d
1f jMmdzr j BdLsdr o] tcO findes oQHiOifts@ tsds Osad i & OMmls j dzd w :
Mizteseor &g Ehdasedwd  Aididigads jdits2 b qefSes dzd €. | j Mdissiw

ltedmtf stse d dzd i+ ¢ fdlfazd “OH' &) iBzzpLtsa, BdL tsdg dzj
OfMisdlsj dz datsflss 5, §istesh tsdzjfHj toff SEBP G 00C dazdudR§) StStkOR
Lddedj s 3§ Jj Oz, s OF ts Hot Oeta@Fddsf ¢ djj dztelag s dedf j. dzOy sd3
rdoetilsdg j HsfMisdeOs s o MEGSHBWIWORY.JIsOdedzsisd d
My jhdets tcOL dgdatsy O Isfpw . 4)) Mzlssyds?2 OCIkdoedzsmisd o
2)l dzts W B to 2017 G . B &kt | i@lszjclisR Budajile oz " Q@ +@XHs d o dzts
L ey jted d3j dals Odzr dgr 2 or f bfiffe tslsdg’ 7 BdgffLdiEddfedz! dzO, Btsdz hjj
dMmisjMmlse jdedzzes MtejHlz dzO s Gededs@sjtels] dsSIHY Rcu §Jdz68 R SHIIS |
dzj B sdz! M 52 oz ¢ dzj Mdzr FOsB@UbaBDIsMY L dzO3 ¢ jtoj dsj " j dedW ¢
ydotlsdr 7, o It ydmdj 2@ dd)0 Sy tedfs 7 D H iz W ststosBiBsR j + 1 0
oL tetsmdzr R d 8 sjidzvils. Bpdzii ©OBHdY Hgdo Odzty i3v 2O ¢ stcd3j
fjtejdsjhjded?2 orf flh jdadzr 7 Hyfsq o7tslls AR 98, ez@j distc jJBO tslsH' 8 MsC t
ssB WA B dzd EMlsOdetso dzj tlzj L C s HRBUMOYOj iy d otcj d5W dzO
MfelddCsb] BRdCORd. | dJoaajd Jasd1l . cl%. o
fdbtsdgdzd Cj "ur Bf' &zO2" §tetso HH | dz oo MR SR dstezClsktej ¢
dzj mMdzr = BdL Bdetse o jMisj Mise Ddedeizarshey vz MOsglls QdedivOdzay § fMdzd H
Qisdzdu;fr]lsaj 30 ctdzse. 1 lcdgQ@ifylds=Ovdidj jd aisdadsH dzdz§ ) dzts 2
BdLtsdz oCdzt yidz o M dmts ¢ SetcOdzv j d3F n odHBe 9
stcOMmdeze Cdedelz t imMfkaddSd 40RO (cSkkdw) [8].



36 [oteOL d2MEd2 wtss L 504,pReR0 - ([ dvL)

JRUurT dvUL ¢ Il ¢ctcOtcdzr 2 2PpMBded S wWWFOED7 1) .
1. (EmMOdtss 1. 4. RMEsYDj 3" | BdL Sdor cSllsdd.
cSkkme: ccSkbBbiBESL1978. ddb B Fuller W.A. Behaviour and social organization
2. [ Ctetse [ . ]. 1 J et j 6fithd wild bisértof tHiZ /o @ BuffaloNgtigrdal Park,
Csfrilsdzr » Ydotlsde n o (¢ kIChmpdal Arcticlli 980T - teOdz
ftedtotsH T cSklsdd. cCSkls-i6; ©.CFallsriy. As The Boblmyy and management of
1963.71@86. 99 the bison of Wood Buffalo National Park// Canadian
3 sOWtetsdzse 1 . [ ., o d3j EbtE{Irvige WildlifeManadehdht@Bdtistim Series.
1.1, ¢SCdzdd30IsdL Oydvw dzj i dAse ¥ 1(B6Y P.86&zO ( Bi son bi son
at habascae Rhoads, 1897) & HdlgraizlsE.sbn (@Kidae) prédadsvifydon / /
t simMmd2Med2 Y ktedzOdz B d tsdzts chd Wichitet Mpantaidfsdasidiife Hefuge, Gklachdma //
4. 0d2.5 Southwestern Naturalist968. V. 13. P. 226.
4 . dlsjfOdzso © | . 1. RJtO&%AdusgttQlsCid2dd tc@iea®cmise j dadzr 2
T80 jHJ dd d dzj mdzr n BdL tsdztsCots dzt§ Bd BHJOME Bl SiPpNsz 0y d d 9 td
ATHABASH4AE RHOADS, 1898)( co¢ sz o dov =2 0ddj8 twdmjv 2. S kzlsMm§,

urs 631.18

Vit faJ R rtel rsuRIGI I RURETS S JARY [ BERII du1L [ 4]
trRaeJI frevbgovi o1 R
DOI: 10.31618/ESU.2419335.2020.9.74.795

gbkfmdzsoa © . u. ,

BOe dMmiste
go jedgL Ow | ..,

BOe dMmiste
]l ZOHddizdtgtse w. ¢ .
COdzH dH @IE s jsdzw 2 Mise j dgder = dz2OE €

dpr1dvohARrRC

]l HOddzts?2 MbsOIlsy j tOmMimdislstej dzO dzj sB - BH d ditsls fjteirtsHO
skBOdzd, ©O ISOCHJ HijHMISOodzj dz@ Gwssddgas(. d et j Clsdoer

ANNOTATION

This article discusses the need for a transition to environmentally friendly rice growing in the Kuban, and
presents the problems and prospects for the development of this industry.

sz yjor g Wfdiso Ocd M sk oty MEs] tdMmMsetsHMlse &5, 1 Csdzis@
tcOLoadlsdY twdmMceatsHmMlsa O, fjtemMtf jSIsder t©wOLodlsdw tdmMtseo sHMmMIse

Key words: rice, rice growing, ecological rice growing, ecological rice, problems of rice growing
development, perspectives of rice @ing development, ecology.

CCdsedyuiMSd udmlsow  dhlot toaffj co0 v § des te@ Mg » ML HOjIs
LOzsEsd3 LHBES ! W Y j dztso | Ce@. f)tsre steidfifils,0 O OC K tiztelds histiz tc O 9  HadzO
MisOdz dmMCdzs yj dedj &5, o H' ¢ dgpaipdzts o i< def &5 foae izOtdePd Is fipve J dzd yJ d
Bdesy j Mlsos fodzjLder = d dzj ©Or s g™ = o fifts Om3ffdizisded 2 B' fls
B dzj tOdzts o , 9" g tsHIste j IYf =AY fijekfis O HiES d BOCtLsdzdlsto ftodoe j dzts
MsfmkzHtse , jekdzdtelk jls fsBLAE @R vjdzdz e 5 i jfidise oSS H IS d5 L ¢
Stec Odzd L 34 - WHsRdBJC Otse b) fjtedtsH 9jGjlIsC
1 i M Istew 2O sujodHdfjshmdzfeps SR smBleesty dzj sydh j dd
LSsdsedyujMS et fsdLosHpEda®o - MPKE2e fHejsdzIS dif. s kB Od
OH dzj { Ssdzs@ d Ydats 2, mizh jfplsg sl J destdzlz § wtsemdfjteds,d L o SHMiso Iz
ifwisfsokzs hdn Br Mttt dzte B tj Al sHdlsdz€o Zddzj Isj dzd ¢ o 5+
) BOB aftsL § pdr ds@de’ . | clO@ddzER 2ME6E". |
Hdzsy j dzts tcOfMdstsiste Is ts ez yde ojh Pl i@ g dgy i3 toddo sHdIls €
My jCisdoer tOLodlsdw 1 Cdkz@dslzdjuded) ¢ df o j LCEsfi@fifdetgally dedL tso ¢
sosHMise O. J oMW h jof B datdcgj =V stcyf gl H ON fjuj d@ L dzOyd
ALY 2IMlsoa® skeBOdd ddizjtls,n CtftsetE G sdagfiPls ! dzj H df sfitsB dats
stecOdzdL Oydd fHtesdL o sHMise Oted Edddrrjicdyg W2 ifErds dzydzsmBs2 v 2 fllse O3
ftetsHkE,y OS d MisOB dd dzr 25 ke Gy dg'62] .t tetsfy [ 1,
2] . JHd&OCt o tdfMtsmjwddd di@ mssHesARR | dits sefdoghe jdRHfnyd Linsfas 2O
sjdeHjdeydd btcOHdydsdadets? o dzls jOdigd ovdatday j ldsjff dztfditfedgliddzd dzd § B
9BLHjd 90ddv tdmO, ts ) dztsdg JOAZfiEs® © ydg@  fLtgjddgdjddzj dzdfd ted mtse ™ -
hJesSsets MijShkted &dBdutnsss dtieg @@@Obss s didzsc dn Rl W
or S dn HBGL OR o dzsf)dals Fdedipdzjste Qs iz’ 17 kB SO dZd L 50 Ols!  Miste ®
[3, 4]. ttOL o dIsdw ttdfseo sHfise O o7

J
L
J

e
fn


https://www.doi.org/10.31618/ESU.2413-9335.2020.9.74.795

[oteOLd2MCd2 wtsy L 57420207 ([ &UL) # 37

Mtse j teh j dzfMilso 59 Ols! BOis jHigidjds @EZzGIsT 9 O h d ~ SlstcOMmdzv d

mkh jMlseakzs h d=A tedmtser A Sz &zOdgd 2. MmdMmisj d3

(tdw) [2, 771. vO0Cdds tsBtOL 53, Mz HEZjIs MHJ
I Mdzetse dzOvw fesBdz BO t { v Misdgisdsdflg] S sigs dp, B U YEHIISZ HOD diafs] dag d

sSdzd it Hd2OL dzOyYd dz@ Istsdz' € ERJHWRO,0 5@ HigQdDlshs@etissy Is dig, HoHB- 25 H d d3ts

Ckdz SBEMO [ 8] . Mjd MEBRtsLY2Mise jdadz" d3 W j tod3j tc Ok

I sHotsHY dlktsed, Hdzw o " WY eazrzf d yijdin ShsRdzd ds® dgds© dzts o € d ¢t
sfdsodz’ 7 ftotsB dzj d3, fdzjdrilg jslay j tetg HH fyls O dfdsw j Igf - dz® &€ Oy Milse ts
sjLdmtse. [Mmdeso dz” 3 { tetsB s BOdE M I8 <, s dfstets{durj oS HsEdsts 2 f tetsH Iz
OoftSLHjd 9 O0dedY tedmMO wodzwe Isfpw

Tdej HsMIsOlsydetsy f ted d3j daj dackf ddp@®Ey df'flf Sddz@dzd " = Mis 5y dzd !
o fwOSkbdquimitd Hi2Mkedd {dj daftsa [HjjlstsipOdsdd uj MCdj Of
RMfsdz! L soOdzedj o©BHT' Hddzv ftgtehipdsfivO@ toc s ifdzdf sdggd Mse SHMise
dzj dz' L v dzOL 9 Ols! 16 tsdats d3d W sazs erRflyj MG EC s Bz Phesce ts d
Zypddujddj Mbstsddsmisd {f totsdfiteotsfh dodsisi?h sfotcds H/z Cyd; ¢ d3J dzd dz,  +

- f s6tsdgv ftesdLotsHdIlsj dzf Okzy@z. tyzdadda@idelzisjtcdginl'r §s.z2B 4(d v .) .
dZzOdetsdz h j2 9" @GSHT sls @B Oyd HJtwosdLosHd®BSGEts
fMrtg! w1 O RU 5@ 15 , 9 yd dzv A, [ Gxer jhdgde @i, dzd w1 . 1 ltod ste
tetsy 02 dzsfisd, cwdfm tGdfdmdtG@BmddzﬁW@‘MQmaO@dSBt@]@uddﬂo dzO sk

SHdsE ftsdj HtS ydisrtejn [tOQer," jyBfs ﬁteq’atsH@’QsIZBSD 0.
SfilglH dzj deds  syo ' ; tdmMsesHMmMlsots. Ta. - ( ) .

-fp Llsts?2 yj yjdzs e dZJtGOLIZtC@ZﬁtE(@OBﬁIS&dl{JfI’]I&SJ o . CWWJ
9 detsfqw Is fyw EHtsB ] ded W d tffijtiilsidyrf@ " t6 d i S assHsftgls i 0 dz0 L € 5 dzfs «

LOGctewL dzv b ls fsye kz d fif defsfQeolisH M O j e s ted dzd te 4 16

ftesdLotsHdBS?2 ftosHEZSydd,;, o4 dzOo v dzfy Ciipls /o OR. ¢ . ] ZOHd iz tets o
-fserhjddj Mbsditshisd Isiykadcd] vt Ol y Osdse. ¢ ud.  Ta(. ) .

G stesfipfOL sydz" = GO jtedOdzse . - Clstsls f2dzSls SOC Y J

ststcEsitdjse fH €  Ctsdzsedyj ME s hi3E OFf ttsdlass ©OH M lsse. R.. RdW stedzOyd t
1 mMdissistew dz© o M j 1 j te] U dAfdig Qladdzjjdzdfte ts B 2P Wi fls &£ ts d3 MMty

L Ctsdzsedydzs e s fosdL o s5H MistOs M dolf Md2' dzis M Is ' d MdsQ ffn ©  / U R
ftoj ddiszh j Mise , Clststotsj cfltﬁsﬁj"tquHHlJQdﬂvJ/ls/ 1Ok o d sy § tc dz0.dz UtGlZ\
tslstets fiydzd .

I COoyjmbaj Ytedd3j 6O &Omm%ﬂmﬂgoﬁi@l&bOu@“ . Jyj Lo t
ster IMEC sz d 1 jdzstej yj delgesdf OB RBAEZC G PR EB OWRMOBEEd d
B dzd 9" dzlzy Hj dg fijtej 2sdticOBBdzO C/sdas.e P d MIELZPHJBJtetso,
ftesdLotsHMmMiseots o MewirLd M ff cOsdias®®], /o W LvQdei® odgeli diyf J d d
otsHSSB j MY j j dedesfyls! ¥ ftod Ms8 fgf B @iz®OYdd &GHOhSH' - fnB 5 te dzgd
stesmdlsj dz dz@ = MmdMmlsj &3 . f iYHEZdZOtsH dzts 2 - to O WO W dAES 52

lted Mmazsydeh j2fw o ¢ 5¢ sgliip Ghdzytfd skEOyddcCiswetew

tOLodIsd | Ledsedud MSd wdmesis@s ¢§ u (kiflsds,2>yd.o sc.ts
tod Mtso tsHEMSHBCN Idpfts o Odzts toj M j ded b .o Piidetsadils ot OV H @ . R. | jtotsW Isdetsh
Mtsyd odA dazts B3 Wj MC dr  § tetsB dag jdf idefiFO: ftetse dzj i3 EZfteOo dzj ded™ s ]
- GOtOdzsdtetso Odzdzts G 5 f s dftosiudnm O dsg | tdiPse 62 Stsdlsj d dz
hdiess 6 M i CstcO L C @l ¢t ids @, wud mils. 2 1dOdEF! tels® , / |
Mid nsLftesHikzS ydd, seifmMfinde®nhj ¢ sn &inlssPruidowljtiural Jo
tOLodIsd | L Csdzsdzd € d o . fmd dz MSdn
stso OQtesf esdLoBHIy dzj 2 [ 9, 10}ts|zfr] r. | s otk t |
-fgeh jded j f dzSHBSESHIW qtsgaﬂsmdza‘mlsq’tsmggwg;ddzi cd@sor o stetsdls
Myvyls 1+ W¥JjCIsdodzsets dMmYf tsdz'sLiABeCAAd W/ f wtsH H G y i isteldhts, ¢ S1 . R . /
q’tslsc;dzuq’OdzO fijtedsHO d3j ) HiEO Iz Yptptf did g an@ isjcds’ dz' e stcyj Mise O
fshioO0kd tdmo, ¢z SO Q 2 B PuzNAUGE] g desk s / dishis.  ¢. ¢
BdBYsSlsj dzydOdzO Isjtetedlststed 2s .d uvdhfriddgmdnd;?2 f{=&Hl , 6 j1H2.] ;. R U te
sBkMmMistes?2 Miso s dz0fmj dzv gedzr & s sOdp@isfdstsHoOtc d: ISUZB.{(IJU ar 1.

Oc tetmdz@®dz Is s 9 , sBJiMfjyudeOs t.n- Edzkzyh jdedJ
fMteciH' M dLdzj sBdlsOdegdw dzOfj dzj dzlf O ing digef Y€ of &= tc OR .15 dzts 90 . 10
[13]; MB OkzOdMJteso Odzdzis G t5 otsHBY slste

- &ZdSedHOYdW LCBdsdi3d u§ ME g2k Ols Gyfdnd sde.d M dydnls jsdgsfadls §
MMowL Odzdz" = M BsdslsteOndzj e O fFksiH et S asefH idsteo@sjds /o o . o . ]
ttdmseatsHMmlse j, by & tsOfnhqtﬁ)ﬁzizdztstHdQJtsf@quﬂ\@@qafsq:Iz Il tdif
[14]; ( T4,

- ke jdzdyyj ded j GtsﬁjIZHOtsfr]lsajdzdzEQSHJQBt@LrR.¢. ldzdwdedd €
s B Ay jddw L O Muyls Bdtctgltzgtstc®6 oz J yjMEidls sw dad j
ydmbts?2 fesHkzSydd £ fMjdsEshdsisdL dasd dljddjsy.&" o/ R. 0.



38 [oteOL d2MEd2 wtss L 504,pReR0 - ([ dvL)

S B Yj U@y /Y EtedzOdz tittkH' igopQpdsilsd wdmMO / s. ¢. I d&zOHd
Irq.7e. = d 9 ftsHdz | ey Mztemr : a3ts dzd Is s te g

IJHSJHJS, o . 1. ¢ dz0 &kdslszEsuiRidmS X sdB L feMistsw ddw d A3t
ey Mztemtsme jtej ¢ O N dn d BRI jotsd Qaizn B i) gEHEGH ISz Q | Mde@2y ¢
Ljdsdzi Hjdzdw o todfmtse sHMise jC tsdsjQuigeizistH, O tc i) & g erds ) IS dfiix@ets R Mdzfds d Is z Is C
1.
Cf

[ jHO jH]O, [ . R . MO Ardiaz] EMisic®kfigdzy @, 3 € @EBTRIsStctses d
s@id. i1rqg. . -. Oftej dzv Tuvudz@de €: ) RLHOB 1 L aemd ddi3
l.&ZOHd BB tes 0 g. 0. - A Gdedifftf t8 d9C,tc dats ..

j C GsHjdd  sWisHGdL Odd s 5y dj S ndo  5yj
stcj Bdzj degdw o 1 ¢ sedpndzdednjdatsCetisds 1 tasoishy tlpyHCTe jW ts to o3 te ts

dizdtetseo, [.R. | lEe®@Pdshlsy. Ckddijdtcs , o ¢efhdzso dw i
L Iz / Rdzlsj cteOydwi @BOfzdd / flesL oo Os O2Isdzj Mtse
tOlsjedw EfmMss2ydetsets wOLp.JlsAdrN 100 ydisgmised MY J ud ddJ C
I [ Ol j tod Otz's H digg 3 HideEEEC\Bdis d3tf dzj € MO: MmB. I s BOGFH dzff O
dzw . f sfo wdkjjlsdddsts? 1 tsB jAts dzts e 7 kZyj do'-d&j, sdessfmlow if.. z j oyt
Odzd dzc tc OHME 52 TBflgdjc.Odzy /ts¥selzo OO o' Ho.il se.OMsH OB O B | ¢

] sz 56 dAHS dzGlistEdg OH : A{J‘['IUH..Jli .

SdkEscteOHMSd2 tou,. B, wyjdsSts, 1. 3. JykddidL Oy

l.ZzOHdd3d tets @ g. 0. U J ustejidndi g jui] Sdeffiv sihdztse 52 tttshdlsj dz
L dzjjtsaf Uj MC st d3;:Odqu03 [ 1 ovdpd) WdzRdsy, RC. dzdoBOISIOed R sH! S5/ /
ftejHY 5Mj o desc s fjtedSHO s EO ¢ LY t5tcdsictso Odzd §

vrs 594:537.312.8

tr O0sAHR [ [ Sus [HELIX ALBESCENS, ¢ér r s vl R 1 RY s rRUU[UUHER
Clrsvtdfo1r rRURVJIUY A\ RIco)B I3l s {woduu[ug

DOI: 10.31618/ESU.2419335.2020.9.74.791

vk dizOdey dzy s Oteddzt 1 € sd

COdzHdHOIs Bq’isdztsc,‘q’lufr](;q’: o

G . dd 3% j tetsf tsdz!

Uz 30 dzv dzy rdz;dzo 1 dS¢ sdz

COdzHdHOIs d3JHd1|Cf dzim € d 2

s Otcdapk y dzr 2 anlstGIZHdzq’

G. gd iBW j etsf s5dz

AjHJOd datsj GISfI’]IZHOthI]lSSJdZdZTSJ BE HYJ L

EytejyHiddj orfmhjet Bt

cster BMEd2 WJiHJjtOdz dgr 2 Ededoeojtemdisils d

REACTION OF MOLLUSCS HELIX ALBESCENS FOR LOW INTENSITY
ELECTROMAGNETIC RADI ATION EFFECTS OF EXTREMELY HIGH FREQUENCY

Tumanyants K. N.,

Tumanyantsy . N.
V. |. Vernadsky Crimean Federal University,
Simferopol, Russian Federation

dbr1JduvdhARrRC

RMMdzd Hiseo Odzts e dzdwdzedy dedL Ssddelsj demMdoeo desets §f R sly dzO §C
d3ts dzdzs fdlixalbescens 1 s5C OL Odzts, yYbsts Cf R sly COLT90jlIs or tcOy J dac
9 Wjekzdvydd d3j » Odzdsy d3ts adzOS S lsREtfgdsEffsHicER@n d g tsdz? (Sl  dz
L IsOf On oetLHj2Mlseadw C[ R slvy dzgj sHddzOSC 59 O.

ABSTARCT

The effect of lowintensity BMR EHF on the parameters of nociceptive sensitivity of mollusiedix
albescensilt is shown that EMR EHF has a pronouneadinociceptive effect in the regulation mechanisms of
which the importance played by opioid system, whose role at different stages of the impact of EMR EHF varies

sdzs yjor d ndizis® Bt s 3O G dzd Is dzts § gL dzizygd dzd § Ctc O dzgj or Ms¢
ylze mistodftsflsz , i sdH dzOvw MdMmilsj &3O, d3sdzdzse ¢ d .

Keywords: electromagnetic radiation of extremely high frequency, nociceptive sensitivity, opioid systems,
mollusks

Floroure ofj NMdtjy Ftoddjd™jlsmw Hdv dzjn
1dL Ssddzlsj dzid o dzts § L dg) eCtsdigjtodg@gddad. Is dz€ Jsts Mo w L Odzs My
dLdzeyjdedy (CfJR) CtcO2dzi $ohsIdo mi@MBEES | d'sdsyd, O dzls


https://www.doi.org/10.31618/ESU.2413-9335.2020.9.74.791

[oteOLd2MCd2 wtsy L 57420207 ([ &UL) # 39

dB3BzdsBsHdY dydezs h dd, O&pde jdskwl Mdss2d fipj.tedd ¢ OxHOW
Mo ts2dgo P 1, 2]. [HKOCE dgtsdzdiydn® tsdf tsoe’ dAOLEDE H j dzj dzO dz® H -
dLEyj dzdz" di3d tMlsOE Ismw L Oo e RIs o 1CQAPYRH SI2W W fidsastdls dzr d3 tSH
sls fOtOd Istetso dL dzzyj dedw §f j ©J bs@€y | Hd3HE Odaddiydilzi 24 cifstso j tor dz
Hy2Mmlsadw. 99 tsHddzmw OdzZlsOesdzd ls ©¢ dsdHdz
dbdzOdze jIsdyui MEd2 1 W¥WWJiClh dzOfzeC figtdde otslshifgLyji dd 3/ €& o j MO >
Clsdud MSd ot oMmjin ¢ did dg ald ;O dzf deldaczs 2z¢ 5 teg W3- W[d3 d S dzts6 d A
] LMY jted d3j das OR y jdzOH 'Odd® B Istdad®HIso stc©® NaCl ). 1 Odzs§ Mts
Otclz ) j dzO M s dztsMmis! tcOfmiso sdal Yo o thEffdgAs o Hds d Ists
ez d Rtetsdduyd MCiBY Hisdgej LC RS § 6 d B3] &®lsOdz! dzgsets o tsL HJ 2 M
SHdSCttOlsdsd s OBLHJ2MEOds ¢ M@z s O HN-HHhigd 4z (
) s eliscfif td Als dzts d3 UtGddSJdZJdZEf‘h’fntﬂ'&NGHd@ﬂﬁHtBiE@B)@W@fM d dzd
Isj dz dzr 7 oL H,J?2 odwad f s§Mifdzj H ts oHOKBEI(H 4c tsdjfn FeaEts W d dzO dz
otsHdd&sM . [jguk ) B e destcdHO HJEdHEOI B, f ts g
Oy J dzdesisd ©dzO dze Bdu;ﬁyﬁtﬁﬂzeﬂ'ﬂ;;;fnﬂﬁz;cb@aﬁziﬁ BldasC Olststcso
fioesHisd dlsj dz desfisd d Bisd s saf @gztlzE | tajdyQ W jsdedejs o B dzvlz My ls te O dzv
ddi3dL Oydd Jjet ftoddj dzj didive dal j deafduded)® Js.J Hi2Mise dJ Y dt
H. Frey (1993) [ 10] o ff jiteaH g6 § dedzf OL OddzH sSteW d dz’ i to ts dz
Hfsdzsy jdzedj 5 Istsd3, Yb® jakotpPs Qdd U jsiEE Plzd (B30 dzdy j dals Ot
kodj 1 dzjXbtOmOEtwEs dlotsigd] U @) dzls j tOdz' detsets 99 j Hj dzd
dHdzOw fdMisj 3O, OSIsdacRffls HG kEER? O S o Glisdzt® dzd L Bz
CljtedL zjls ftshis W ded s dzlz o dzts i e s o EzsR L tesMdzts 3 tSteE C
Miso dlsj dz/ detsisd. 1 5C OL CBdets,Hdzy BBLIst dzf § Blfgis fafteptsilsaialt 1 2 ] .
(6f1) &yl dLd3jd¥ist COQY M3 Py Icasiapda 4 & o Ofdr] s 1
d H dzlz 8 ( Bte¥ ddzd dzv bk Y dotsjipjQueidisee |, ¢ g dsef@gO s dzdzr 7, 1 BB
GJ dedalz v dAfslo dz® ) W @dizOdzG j Y s s O BdasEs s Misd . 1 A s d3loltd iyl
' » d k2 yjdzsejCO [ 2,t5L6H,j 2lfrlislo.dw C[ R slvy dtsdzdzs S
O¢ts My sfmedtsfis! 1 IsdrO IsdjLogal) wadelzdh? off dets sodOMst o  fls j € dzw

ff]
L
J

Is
q

Qg FNOSY-F =h TEQFNAITTEH
on=

OFFPOomo X ~FRLSINFIS FEOSI N FGHEHE IS
JJQ“WEOESB&HOIQE-OEQU“—-ZDW SFLsTog O

[
&
O,

=

Bdtdzse d WidnSitsj € Is o OKGefdzdldsdpisc s W OCBEsteO o
sBteOL dg' A LeCtsdazseduidBEdd yvWeoSkpiqbazd] 241 wHdaw.
ted d3d dzls § dmfsdz L s Oz MW j C Idf edmsoHsjL Ayl jv Cf R sl v

J
s
[
[
H
Ld3j dzj ded ™  desydyd flsdo des26 dzd e & M IS asdslssitedz'n datyffidside s e d dzfpw to bz ff ts
imMfsLeotsdsyd », d o YOfisidasdglsy d ozts lsiass dpdzs diepH, dedalfiits'te ©, s
mMidzj Hise Odz . [ ixHE SjodisL HjAMEBER] L 8MHRUz] fnlso dzv dzs iy dzO
i my Latsdztsqufzs xqﬁlgifsgjztsqoBJJd#jSJOE dmfimdzj Hise Odad W B dzd i to
Iso j yojls ofjd +Isduj S ddmiste i hg Gated 't of wifEayajtyde'vj s Ho 52 dz
Ofmh qted s ftoj HMisOo dzj dedw C it j e BB yj Ms 2
Clsdodesfisd tOL dzdyde' » W OChyetpsmissy ddd desydyjfuydd 3 do sl
owLd M dLdztsyjdedz o3 f sugsiz 2 (i dzd H @B dedas des 5z § § o d
woddsm! dJLEzujddi wsdd &fisd0de? lﬂlﬂﬁlMOB@GBtsWuOW f dz
Bj nOdzd L BOR U’tGBHBdZXdISRJ ') optashts iRj RENjls o d Wis f d i O dzd § Cmy J
420 di3ts dzdAelifyebesgen EflsOdatse S d H dzw Bt]'tGJHJdZJ dzor
bt ROJ I R Jrulr3 desydyd flsdodsts? ykefmlsedlsj dz datsfyls
CMY j tod dgj dalsr o' f tsdzdzj dazO fylsde® h jdd@ L d fRfdaiziH 5o Odzd , ftej H
nodzse R etixdadbestpdsd A e s SSte j HT HEN d R OB slsOf [13].
ftotsfls tc Odzj dzdz’ R 2O  Is ] et Gus®ls ddzj 3 to tzes hmdstssts #sd didd o s Is dzt
Esmistetse O lftedd34destc;euadzJMzthCﬁOtsmdﬁ%On Bihghie j H dzs 6 s
9
dz
1
s

X ~gosg®
L90 "THFOS

RT¥RER-93” =3 2T
FRE "SOCIRISISCIRIS AT TRYDT

d j, SHd@OCser | {f5 disAuingj fds (@B QD Mise dlsj d' dasfls
_ Jwos2 Mmjtdd MY ] toddik dldfeyd itz SH ¥ Wisk B fipdes misd  (
Y4 dz! dL lzuj dedw o dzd ™ dzd vs O Hisg dal vdL A j dgok OC dz®yj dzd 2
dsydyjfyds, LS tod d3) dals PUzk ks ASKOCIS ISl Bo) C 16 elplits bty ¢ (
H dd 2] L0 dswg dadz coffjiBz2BOBHBBE Lhitcd Hdzj dedv HOdzde R
COYHB2. [tddsmSd fjttos2 y(stlaApteSd ds2) ctlzf ("
(s ZORsHdddMm! o flsOdHOLISd & &OBGEOSGEd -
Efdse dv s fd ISjdy Ok _ p L HEEO 9?N9lmtpohnp
ftesHtsdy dlsj dz dds ndgdes:B)@ LY : fiPa3] Isy .
l sstcOW Cteef O Y dotslsdz n ( Y J)iJH{
siwedj 21  fEkst 30 ¢ "5154 **g's %M%@iii?ti??iq
SISLHJQfI]ISE)Cf“. CIR sly. I dﬁ]“ls dz) tco[ cBj2Mlse dd
SeEyfr funojLeoed o did Sy Ltahb é o Cddst
sly ¢ yJ Btse s A d A

Its obts? Mmjtedd 4gﬁ]q}t‘§3m%% "%8(‘& dz FoOHBOBdU]
esd SfdsdHds? ndnlsj ko d3;:Odzo[Ldgo: HJ?fr]lsadW



40 [oteOL d2MEd2 wtss L 504,pReR0 - ([ dvL)

SlsC dztsdzj ded v L B tej dzd 2 o reQuidf iR ot tme syldvzd 6§ f  f od dgj dzj

ddzs OC Isdzr = Y chgjtsldndgron digisstsls ¢ Mi crosoftd EfcsBEB8OBRdkscets O]
vsOCdd3 sBKOL 5d3, Blsted ydlsciSdP A 1 jSRI.ADRY j [dHY, sT6] .

coyfMo dH jlIlsjdz Miseatse Odzd 5 teOfL (o Yqus[du ¢ dngs frRs 5fWadedur 1 [ 1 R [

Blsdtsmdlsj dz' dzs?2 c¢d§jtwOde]L dq dzQdzdadyy eBEdced (/@ adyi f ydd
dZzdyd, UddB o cizffj ¢ sidss taudsvgS,sdd Rf sddmtpedpetias alzv 9§ &z d =
Msmsswddd ¢cdfsOdkzecjLdd. dzj o LEtS o' 16Oy Jdede’ §j Ctsdzj BOdzdW

CHWJCSls oddwddv dzOdztsC BB 9 WD, 1P VO jsls 80, 6 9N0, 12 Uw;
dsydyjflsdodzts?2 ykomise dlsj dd OdzsIfiAsNf0 , 8 9j dgd @ O dziw  § ts

Cei WWduydjdalske 1 WWJicCldodgdlesimisd L dgz@idit=igdiys dz0 f GteFd3j Istetso dzts y

SONHB] dL dL &) tewgdPs a dfirpldged d§ dz desiilsd dBBsdzdzs= & tso,

(8, sO¢ d 9 ¢ ‘sarwdedg)! (EHddzdds@EsdH | 2 Mise ds CIR slvy,

EmMted Hdzj dzgdw HOdzdzr = dL t3d tc ] sdsfdrd GOEZR M X dsolss s 820K ts9 52 9 Clolz

B 3 Nydotslsdzr n d YYdoetlsdg = ¢ff zOyjBBe

-1 ————dfpmnmb [ i R 9 H O dzdzts 2 1 ey § tod d3d dals C

) aOtGchtsisaOdch sls 30, 28Ud HB 31,

CHj siCezst¥Wdydjdels < wd}ckR so jlsmise | dadats. )
GO &S MsdZO, § OtgOd Iste' wsuguj % @5 mai“dﬂH%ﬂzigffﬁgﬁ
ykzemise dlsj dz dzsfls d d d D e s
LSy jted dj dzls Oz dats 2 cmzqu? Hsf ﬁomlms g0 B
gt L ol

s dzls te s s ¢te Gy o' : ’ 5
fic) dzj €oOHIEOld U ME BB%BBBWQ%‘S&@ %i*ﬁi%i)“ﬁ%ﬂfﬁ“@fﬁq .
YT i d Cusisasfolsigy o Jdsdts . fg d IS5 Gnts oL HJer]éE)C

I o N e B @éz dteizsggif’?dsamme@lfnmoedsd% s
qL d3j dzj ded 2 q’frHthzbuth@dZCBlS q et |
[ Yj dzd ® OO Hsmbsamest5 mﬁﬁ&ﬁlﬁé L chsom
?Eudﬂgﬁiggwsﬂq;BSEBadBJ COL d

: 3§ dH r
H Odzdzr B, f &z U § @ogH 3 *dzt "ULS Jd;'?’qu JHdﬁf di’;tsf’tsmédchl ‘810:
LCmfjtedd dzsO o t;&)rsucafmuz,otﬁ“ d J yod dedes T ed O
oW dujmMit) ¥ tddd dd,] q §ed (s EAYOd 5 |

20

o fl: i I Tt

o “ -\:-: -\:

“« &l 15 1&: 121:

B ¢
31333 Qg

Wisdzl 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21

wklsCd ¢

tdfm. 1. @IWOBHYEOV K Judj dlsO + Wi j ¢ Ilefd of datg iyl dO tetdfIsrj dp' ldats dif & o
Ot Msdz® (S f R sl y+dzg) ddzqd chLdtsdztsqu;antsGts tc O

1 ted iz yOdrdsifls s*e j tedes s twOL dzd yd2 dBiYHE ¢ E Bodzds MEtse,
fted ftojHo Otedls dz' datsdf (as,Q1y e ¢e0,05). o 1 : **

sOCqd SBEOLSd, L dsj daj GO ls Cmoyaly i@y 1S @l | haisk ) W
Hj2fMlsodd SfRrR sly dsmvwis WeOffdi QO BOMaORds j t6: )iRkg adzm®v Is fiyw




[oteOLd2MCd2 wtsy L 57420207 ([ &UL) # 41

cdisOodkejlbdujMSset 1+ WWjC Ol odtsdste’zdj Is H SpsEfigoyg jlsdzd j B tsd
BOC d Bz BO  defd, 1@  LiddsjCd3  didsd s @ djeldsts "3 fAdsjtste Atfteddd .s 1 v

desydyd fydd Mmdedy 06 sy His A SH®REOSOdatetstptdase j 1] dedz’ | d°
1 OyOoOdzt dets o j dzd w4 ded J gl § Hzg d P Bz’ detisfipleds HG 2 Mlsoadw o O
sd ed3d U MS sz Misd Bz dzlz  § s Y saffr ddv o ChiflsR) dzOl v

5B dzOtelzy j des 2O off jtoo ™ j . [SXOUCH dijooddeivls j dilzifjs® e s dz0 dzts € iyt
HOdedzr | dzdlsj tcOlslzter [ 14] o die jsuskizz disdgs r-igiysse b szdet & M j tod d
tc Odad J f totsodjfiuijddgde 5o Odzd 2 e FsHdBEB8]S tOL desdzOff teOo dzj dzdz” 3
Lz CStesd3OcdedIsder § dL dzz yj dedo dzd yezte iz ¢ d HH da O fiy Isdfifrishiplelz jmH ts @ O dzd W

HJOJ OL sdztse fsmdzy Hjteor ndebipd wij Ridsop dgtR?2 o "y ofPls dsd Is § dz! dets
Cdf JtOdejIsdyi MSd2 +WWJcCcklsdtgipfleisdzjdts v gy sk dsh, Cslsts
LWWicls 9" 0Oy J dz fted W ofizj o dsdetdsaiRow jdagCsdids dic OMmisa ste & + €9
1 CtOddteso Odzdd [ 19] . wlbQHef{dn. ¢ @Y jlieD[rede@ifiEiz] décfe’d o5 o Mj
osLHj2Msadd 1 Y[R -offsddssdg@B dz¥ Hj dzgdw B dzd dzj HEsMIstso § todz .
8
6 -
47 T &
) .
g .. ﬂﬁ
o ; T i i) ]
; .
-4 = - =
-6
-8
Wisdzl 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
gbkzlsCd G
tdfp. 2. JdWBOHEON K dydj dzlsO + WWjClsdedzsisd dzOdzs€ MsdzO L
v s dzdze MEC 9, Coslstster di3ts dedetel Hiso € Of H "ydg[ @ BiIsdzr =, CIstst
atsLHj2MBsadjd3 Cf rRizi ¢l dzj © b ¥ dpfiR dzsc d yd m< d 2 ttOfMmlse tsts, ntsls
BdzsC Olststg s dsdHdz - tcj g fddtstcmin] H sdg®dts § fiptealz, Is. j . daC

Slsd3j yd d WOLde § dL3jdej dzgfy gzsQczajj fojdd, ftads ®wezdHjdedd dz

B dzd CBtcOLHE d3j dajd o tcOyjta@y j fl2®. flc Ol dith] Isiifds ©E ® dzl Odcdzaf L ¢

L osj dej dedv B, o' L' 98 Oj BB BE IckEzoda(Cug(¥§.f R3)s,) vIs. j. cdfjtcOdd ]
I bjujddhteftedhnmkzlsss dEymtls tcdg @lsdzls OMo w L Odz  dzj lstsdz! § &

fded % § datego vBaS X 0 Blsdads 52 ¢ to iy Is jeds=ids.

9" Oy jdets B6AZ 1Y) , (HUSf B3 £ ddzlsOC Isdz R



42 [oteOL d2MEd2 wtss L 504,pReR0 - ([ dvL)

<
<
+
<
<

. _Eamam_mgﬂgggﬁgﬁ

<
<
<
-

S

tdfm 3. 10 OBISE WH dydjdsO %W jSikde dsfmisd ( %) dzOdzs €
LWWjCls qa dztsfls d ()16 JOH 0RO il lsrj df s a5 © © § kyd Jeds 02O Ozfs € s
1 tod d3d dadsiiyls s*o § tedets s ! to Quf dzg flyd & i LOeie®00Ly, s C

** i (€0,01), *** i ( #€0,05).

4 UYd o jtelsr o 5 o, 36 g hpisCjds d gL§f ME sets LWWicClko
fsmisj § j dedaets dZzOtc OMis Oddzm v [ BIsZOJs.z ¥ | dAS QO L-ludses® G lssdgsigi ts 1ebtsL H | 2 f
Cdf sOdze j Isdyd M d2 LWWIiCKE, IR Sisdz@SC 56 d 1 ssDae jj dzdffiud MSE d 2 Ly
OS¢ Msdd f sddshls! & ddc qOdqisH oGkt st sitfH kel | i, sd tej H
Yls s ModHjlbjde Misokzjls dets =z Odfdzddeifitcdz j Ismw  dzj M 4§ yd ¥ dy
sfdsdHB EZMdzse dzj dzdets s d sfddcffeE@ize ] sdg] s o . t tsdz
LWWiClkO CfIR sly o 1Istsls tzjdigdgsHh . O jds fipvj anw eror didllg =& j d3 y d fc
LMy jtedd3j dzgs O e df sOdze § Is d UnjofySdRdztst W ) § QO LCofdRs dgjldy s tsdzj te O dzls
R o dzd Vv ded § 3 Ozt ¢ MsdzO MddgB\y dztzO £Is H jR@EEO Y C [ R sl v.
ttj HEydteseo Ols: Mw | o daj O didgzLdirde Sl @GRlds™! M vWay tc sk @ 8 dz faeas o O dzd 2
fsmMisifjddzsdz oL tcOMIsOded d i3 dsds@figz & IsW j € HO didgj s h&f d3d v dz
Ml feSeted MMdo dzts Mdzd y @ PleAgy Bd .Is. ju.OC csdeB dzOtelz y § dats, Y
fefmdjHndjcets o Mmddyjddd codfzGhdpicdd Jliaasdtcppidg dafj dzOdts
zdgj dzt M OJ s, fiedBdzdy @ i dfj dezldgrded d , O ddOqudiEapdyd §Isd e desc s
Mzl gsgBtE O dzd o O4 d3r G tolz fsfl vdzjif tdxls disfmyd@di usiffy¢ 52 (20 6 0, 4 %)
Htczke Bl Htekze O. G)chd3 5B B, 57d¥) od 4 tHshyfe EiRARS(CHAP tdGd B ' B s dz(f
dzj Zyomlseze Is ) tOL o dIsddujdats@ddy Ig d ugdptStEfadstsdst dz' &
LWWJClO ¢ R sl vy. tej yd flsstetso z a3r hj2 [ig] BEH

sdzj HsO Ols j dz¥ dzfs, Misj 73 tdas dzd uj MEzER j dzdazj dzj 2.5 Olsd yJ
Odzs ddzsydyd fIsdo detse ts L WW 9SO j dzdfrfjrR fimim BHABSCKOIsd &3 o
dz0 dzts € M ts dzts o iz h Q endsfig i lslzdzts Itsvls L Mded &3O s Odelsddesyd yd § Isd o dets
fosHtdy dlsj & dsfisd oL HjBhlso dvVistcin Ok o @2 y JQulisfe]u olzj oLy J
ydmdzO esLHj2Mksead?2 C[R oy yge@tirs G dz A OL "oadejwlsj Is dz0

s
ofd d&dddd of OYJdedetsy HJ dﬂbmadﬂwuduu@@ﬁydﬂﬂ@w;w%fnlsﬂdw ¢
B’ (zs ©B dZOW.Hhpatsl. (1997) [61.20] §tod

qLEyjdedd ttsdd dOdsS Msdd, @ oty jzj f jzgdy d v fdSqmH dats 2 i
BdzsC O stEasdH das tjyjf EE@eEmL Oygd %W jClkse, o7L ™ 90O
Odzs ddzsydyj § Isd o dzts & Hj 2 Miso ] s | dzektyls dziz ) dets cl4sOC ¥ j  H Odzdz J
BOCdzd s dzsc 5 {f 5 dzCepeenelgtraliszs da@ dewC Ms dzO tj Hzydiese Olts, + Isq 4 W
Cltsls ¥ j dasdpi dpsts fsls, Mo v L Oae jiy jtet@ijo dds@drtsts s dz® dzd o § dzq telz § k
btsdzj tOdzs desiisd 5§ dsdHdzs? H jipdifidsojddir  6Sf rRH jsAfiylse g2 1, 227,
CIR. bkstdsL dls! CoBIGFLG] ZOds Brj 2 [ 23]
sOCdd BSBEOLESA, GfdsdHdoYy dfdigs PO & youmste tzdpisd Is j dz' dzts f k
6OL o GlEdias Yy ®uz [ Isdo dzscts of b OUWEAB?2 C LR kORI dzs B dzd 7 dztsto
ly. 10 ©OLd 2 {kOfOR fiftsh) systesHmsdsy ol jrdz! SdsE 55C OL ™ o Ols
d2Mmseadw, te ts dz! tIsts2 MmdujiRifse d p BB MY .J Ud deded] o34 dad dzd §

9
S
H



