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Abstract

Kiryakov, I. & Genchev, D. (2018). Resistance of Bulgarian dry bean varieties to a set of
Xanthomonas axonopodis pv. phaseoli and X. fuscans subsp. fuscans strains. Field Crops
Studies, X1(2), 25-36.

Common bacterial blight caused by phytopathogenic bacteria Xanthomonas
axonopodis pv. phaseoli (Xaph) and X. fuscans subsp. fuscans (Xff) is a key disease
of dry bean (Phaseolus vulgaris L) in Bulgaria. The use of resistant varieties is
considered to be the most effective and economically justifiable disease control
tools. In recent years, three dry beans varieties have been breed in DAI - General
Toshevo with moderate to high resistance to several highly aggressive strains of
the pathogens used as markers in the breeding process. This publication presents
data on the response of these varieties to 4 Xaph and 14 Xff strains. The disease
reaction of ‘Elixir’, ‘Beslet’ and ‘GTB Skitiya’ varieties was studied under field
conditions. The ‘GTB Ustrem’ variety was used as susceptible and the lines ‘VAX

25



ISSN: 2535-1133 (Online) Field Crop Studies (2018) XI(2): 25-36
ISSN: 1312-3882 (Print)

— 37 and ‘“VAX-4’ as resistant checks. The inoculation of the leaves was carried
out in flowering by the multiple needle method. A bacterial suspension (108 cfu /
ml) of 24 h cultures of the strains studied was used for the inoculum. The disease
reaction was recorded 13 days after inoculation by 9-degree scale. The variety
‘GTB Ustrem’ used as a susceptible check showed a moderate resistance to one,
susceptibility to 8 and a high susceptibility to 9 of the strains studied. The line
‘VAX -4’ was highly resistant to all strains and ‘“VAX-3’ was highly resistant to 15
and resistant to 3 strains. The variety ‘Elixir’ shows a moderately resistant response
to two of the strains studied. The variety ‘Beslet” has high leaf resistance to 12
of the strains studied, with the response to the rest being resistant (4 strains) to
moderately resistant (2 strains). The ‘GTB Skitiya’ variety was highly resistant to
8, resistant to 9 and moderately resistant to one of the strains tested. The presented
results show a high efficacy of achieved resistance in ‘Beslet’ and ‘GTB Skitiya’
varieties in terms of aggressive and virulent diversity in Xaph and Xff populations.

Key words: Phaseolus vulgaris, common bacterial blight, resistance

BbBenenue

BaktepuiiHUAT TPUTOP € KIIFOYOBO 3a00JIsIBAaHE TPU OTIUICKIAHE Ha Qacyi
(Phaseolus vulgaris L.) B bearapus. bonectra e pasnpocTpaHeHa MOBCEMECTHO
B CTpaHaTa, a HEHHOTO pa3BHUTHE MPE3 BEreTalysTa ce 0JaronpusTCTBa OT YeCTH
npeBasisBaHMs U Temneparypu Haja 25-26 C, ocobeHo cien penodaza OyToHU3aImsl.
B 3aBHCcHMOCT OT KIMMAaTHYHHUTE YCJIOBHUS, YyBCTBHTEIHOCTTA HAa COPTOBETE U
BUPYJIEHTHOTO pa3HooOpa3ue Ha matoreHa 3aryOute B JoOMBa, MPUUYMHEHU OT
OaxTepuiinus npurop morat 1a HaaxBePIAT 40% (Singh and Miklas, 2015).

Jockopo ce mpuemaiie, 4e MNPUUMHUTE Ha OaKTepHHUS MPUTOp €
¢duronarorernnara 6axrepusi Xanthomonas axonopodis pv. phaseoli (Smith) [Xaph]
(Vauterin et al., 1995), unaro nmomynamusi € pas3jieiieHa B IBE TPYNH IIaMOBE Ha
6a3a Bb3MOKHOCTTA UM JAa popmupar kadss nudyHaupal B XpaHUTEIHATA Cpeia
nurMeHt. M3omaTu, mpurexaBaliy TakaBa CIIOCOOHOCT ca OTOes3BaHMU KaTo X.
axonopodis pv. phaseoli var. fuscans (Vauterin et al., 1995). Penuia nzcneaBanus
cebp3anu ¢ 16S-23S ITS, RFLP ananu3 Ha mnasmugHa DNA u AFLP nokassar,
Ye HOpMAJTHUTE U (PYCKYCHUTE IIaMOBE Ha IMaTOTeHa MPUHAJICKAT KbM pa3iIndHa
TaKCOHOMHYHA T'pyTIa, IOpaIy KOETO JHEC BTOPHUTE ce OTOENs3BaT Kato X. fuscans
subsp. fuscans [ Xff] (Gabriel etal., 1989; Xue and Goodwin 1994; Birch et al, 1997;
Toth et al., 1998; Schaad et al., 2005; Bul et al., 2012). He3aBucumo ot nuncara Ha
pasnuku B cumrnromosioruara (Mkandawire et al., 2004; Duncan et al., 2011; Singh
and Miklas, 2015) kbM HacTOSIIKMS MOMEHT C€ ITpUeMa, ue OaKTepUIHUS PUTOP 110
(acyna ce npUYMHSBA OT JIBa PA3JIUYHU TAKCOHOMHYHU BHJIA.

[TprunHUTEIMTE Ha OAaKTEPUHHUS TPUTOP Ca CEMEHHO NMPEHOCUMH MATOTCHH,
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MIOpa/ii KOETO U3IOJI3BaHETO Ha 3/[PaB IOCEBEH MaTepHall € €/1Ha OT Hali-e(pUKaCHUTE
Mepku 3a Texaus koutpon (Kiryakov, 1999). Jluncara Ha gocrarsyHo epuxacHu
XMMUYHH CPENICTBA 00aye Ch3/1aBa peauiia mpoOieMu PU CEMETPON3BOICTBOTO HA
9HCT OT OaKTepro3a noceBeH marepual. [lopaan ToBa ch31aBaHETO U U3IIOJI3BAHETO
Ha yCTOWYHMBH COPTOBE C€ MpHeMa 3a Hail €(hUKaCHOTO U MKOHOMUYECKH OITPABJAHO
cpencTBo 3a KoHTpou Ha Oonectra (Singh and Miklas, 2015).

Cenexkinusta Ha YCTOHYMBOCT KbM OakTepuo3w mpu 3penust ¢acynl B
JloOpymKaHCKH 3€MeIeICKH HHCTUTYT CTapTHpa OIlle TP MPUEMAHETO Ha ITbpBaTa
cesekunoHHa nporpama npe3 1954 r. (Stoyanov, 1996). B pesynrar Ha HHTEH3UBHO
Mpoy4BaHEe Ha MECTHU M MHTPOLYLUPAaHU GOpMHU (acysl 10 OTHOLICHHE PEeaKIUsATa
UM KbM OakTepueH mpurop, mnpe3 90-Te TOOMHM Ha M3MHHAJIOTO CToJeTHe Osxa
YCTaHOBEHH 3aHauuTeNieH Opoit ycroitunsu oopasiu (Kiryakov and Genchev, 2000;
Kiryakov and Genchev, 2002), kouto 0sixa BKJIIOYEHH B CEJCKIIMOHHHS IMPOLEC.
B pesynrar Ha TOBa Osixa Ch34a€HU M BIMCAHM B COPTOBATa JIUCTa Ha CTpaHara
coproBe ‘Emmkcup’, ‘becner’ n ‘I'Th Ckurus’, nputekapaiiy cpeiHa 10 BUCOKa
YCTOMUYMBOCT KbM M3IIOJ3BAaHUTE KaTO MapkepH mamoBe Ha narorenute (Genchev
et al., 2010% Genchev et al., 2010° ).

W3cnenBanusaTa BbpXy T€HOTHUITHOTO, arPECUBHOTO M BUPYJCHTHO pa3HOOOpasue
B monynanuute Ha Xaph u Xff y Hac u 4y>kOMHa MMOKa3BaT 3HAUYMTENHA JMHAMUKA,
KaKTO TIpU BCEKH €AWH OT maroreHuTe Taka u mexnay Tax (Kiryakov, 2018).
Jlokaro nipe3 70-Te ToIMHN Ha MHHAJIOTO cToseTue B bbiarapus npusec ca uManu
maMoBete Ha Xff, To B kpast Ha 80-Te TOAMHHU MpeodiiagaBat mamMoBeTe Ha Xaph.
Pesynrature ot nposeneno npe3 2001 r. o6cneaane Ha moceBu B CeBepon3TOUHA
Bbwarapus (Kiryakov, 2018) mokasa TeHAeHIIUS KbM MOBHIIEHO Pa3NMpOCTPaHEHNE
Ha Xff (61.5% ot uzomnarute) u mo-cnabo Ha Xaph (38.5%). Penquna uszcnenpanus
MOTBBPK/IABAT HAIMYMETO HA TSACHA BPH3KAa MEXIY BHUPYJIECHTHOTO BapUpaHEe B
MOTyJIallMUTe Ha JBeTe OaKTepUHM M COPTOBATa CTPYKTypa B OTIEIHU pailoHU
Ha cBera (Mkandawire et al., 2004; Mutlu et al, 2008; Duncan et al., 2011,
Kiryakov, 2018).Hanmu4rero Ha 3HAYUTEITHO arpeCHBHO W BUPYJIICHTHO BapupaHe
B nomynanuuTe Ha Xaph u Xff nanara npociensiBaHe HUBOTO HA MOCTUTHATa Beue
YCTOMYMBOCT KBbM CHIIECTBYBAIIOTO Pa3HOOOpas3ne B JBaTa TAKCOHOMHYHH BUA.
[Topanu ToBa 1enTa Ha HACTOSAILIOTO MPOYYBAHE € Jla CE YCTAaHOBU CTEIEHTa Ha
YCTOWYMBOCT HA COPTOBE 3psi1 hacys KbM HaOOp OT mamoBe Ha Xaph u Xff.

MaTepMan H ME€TOIN

W3cnenBaneTo e mpoBeieHo mpu MoJcKu yenoBus ipe3 2018 1. B loOpymkaHcku
3eMeIEICKH UHCTUTYT — ['enepain TomeBo.

Pacmumenen mamepuan. B nzcnenanero ca BKIO4YEHHU coproBe ‘Enukcup’,
‘becner’ u ‘I'Th Ckurtus’. Kato uyBcTBUTENHA KOHTpOJa € u3noi3sad copt ‘I'Th
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VYerpem’, a kato yctoiuuBa juHun ‘VAX-3" u ‘VAX-4’. CopToBeTe U JTUHUUTE
ca 3aceTu B peloBe ¢ Ab/KMHA 1 m u Mexaypenoso pascrosaue 0.5 m, mo 10
pacTeHus B pell. 3a BCEKH I11aM € U3I0I3BaH OTAeNeH 010K BKIIIOYBAII] TECTUPAHUTE
COPTOBE U KOHTPOJIH.

baxmepuuinu wamose. B wm3cnenBaHero ca BkiroueHUu 4 mama ot Xaph
[oTOenszanu kato XB...... ] u 14 or Xff [orGensizanu karo XB....... F] (®urypa
1). [IlamoBeTe ca M3OIUPAHH OT PACTUTENHU MpoOu chOpanu mpe3 2017 1. 3a
MOJIbpXKaHEe M HAaMHO)KaBaHE Ha IIAMOBETE € W3IOJI3BaHA XpaHUTEIHaTa cpena
YDC (Schaad et al., 2001).

3apaszasane u omuumane Ha 6onecmuama peaxyus. JIucrara Ha MPOyUBAHUTE
COPTOBE M JIMHUU Ca MHOKYJIMPaHE 10 METO1a Ha MHOTOOPOHHUTE UIITH ¢ OaKkTepuitHa
cycnenss (10® cfu/ml) BbB penodaza ubdrex (Kiryakov, 1999). 3a Bceku reHoTHIT
ca 3apa3eHH 10 JBa JIUCTA OT 5 pacTeHus. Peakuusita Ha nucrara € oryeTeHa 13
JTHU CJIE]] MHOKYJIMpaHe 1o 9-0aiHa ckajla KakTo cieqBa: |-JIMncBar CUMITOMM; 3
- 10 10% ot nucTHaTa MOBBPXHOCT B MHOKYJIMPaHATa 30Ha OOXBAHATH OT HEKPO3a
(xom0 u/mnu mne3noHeKposa); S — ot 11 70 40% oT 30HaTa ¢ BOMHUCTH NIETHA W/WITH
Hekpo3a; 7 — oT 41 1o 70% oT 30HaTa ¢ BOMHUCTHU METHA W/WIN HEKpo3a; 9 — Haj
70% ot 30HaTa ¢ BOMHUCTH IETHA W/WJIH HEKPO3a.

Hueso na ycmotiuueocm. Ha 0CHOBa JIMCTHA PEAKIMs 32 BCIKO OT 3apa3eHUTE
pacTteHus (CpeIHO 3a pacTEeHUE) € U3UUCIICH cpeieH nHaekc Ha Hanaaenue (MDI) o
¢dopmynara MDI= X(n x ds) x N, kpaero n=0poii pactenusi, ds = 6ay Ha HanaieHue
(0-9), N=06m1 Opoit pacrenus. KinacupaneTo Ha COpTOBETE MO CTEIIEHTa UM Ha
YCTOMYMBOCT € KakTo cieasa: 1 - Bucoko ycroituus (HR); 1.1-3.0 - Ycroituusu
(R); 3.1-5.0 - Cpenno ycroituuu (MR); 5.1-7.0 - UysctButennu (S); nan 7.0 -
Bucoko uysctButennu (HS).

PesyaraTtu u 00Cchxk1aHE

W3non3BanusT kaTo 4yBcTBUTENHA KOHTpoJda copT ‘I'Th Ycrpem’ pearupa c
BHCOKO YYBCTBUTEIHA PEaKIUs Ha JIUCTaTa KbM BKJIIOUYEHUTE B M3CIICABAHETO 4
mama Ha Xaph (®urypa 1). Peaknusita Ha copta KbM IIaMoBeTe Ha Xff Bapupa ot
cpenno ycroiuusa rpu XBD 18.3.3F no Bucoko uwyBctButenna npu XBS 18.4.7F.

Copr ‘I'Thb YcrpeM’ e cb3najaeH 4pe3 MHOTOKpAaTE€H MHIUBUIYaJeH OoTOOp B
xuOpuaHa nmomyianus Ha kpberocka DG 98-53 (Genchev and Kiryakov, 2016).
CopThT € moka3Baj 4YyBCTBUTEIHA PEAKIMs KbM JIBa CHJIHO arpeCHBHH IIaMa Ha
Xaph, n3mon3BaHu KaTo MapKepH B CeIeKIMOHHMA Tpouec. CpeHo ycTolynBara
peakius Ha jucrara kbM mam XBD 18.3.3F noka3Ba HaJlMuMeTO HA YacTUYHA
I[aMOBa YCTOWYUBOCT, KOATO BEPOSATHO € CBBbpP3aHa C M3IOJ3BAHETO Ha COPTOBE
‘GN Star’, ‘GN Jules’ u ‘Opeorn’, KaTo JOHOPHU HA YCTOMYUBOCT B CEICKIIMOHHHUS
nporec. CoproBe ‘GN Star’, ‘GN Jules’ u ‘Opeon’ mputexaBaT CpaBHUTEIHO

28



Field Crop Studies (2018) XI(2): 25-36 ISSN: 2535-1133 (Online)
ISSN: 1312-3882 (Print)

BHCOKa ycroiiunBocT KbM Oakrepuen mnpurop (Kiryakov and Genchev, 2000;
Kiryakov and Genchev, 2002).
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@urypa 1. Cpenen nnaekc Ha Hanajgenue Ha copt ‘I'Th Ycrpem’ npu
WHOKYJIMpaHe Ha jnucrata ¢ 4 mjama Ha X.a. pv. phaseoli [ XB ....... | u 14 mama
Ha X.f- subsp. fuscans [XB.......... F]

Figure 1. Middle disease index of variety ‘GTB Ustrem’ after inoculation of the
leaves whit 4 X.a. pv. phaseoli [ XB ....... ] and 14 X.f subsp. fuscans [XB......

..F] strains

W3non3Banata kato ycroiumBa KoHTpona auHMs ‘VAX-4’ mokas3Ba BHCOKa
YCTOMUYMBOCT KbM BCUUKH 1IaMOBE BKJIIOUEHH B u3cienaHeTo (Purypa 2). Jlunus
‘VAX-3’ e BUCOKO YCTOHYMBA KbM YETHUpPUTE M30jata Ha Xaph u 11 mama Ha Xff.
Peakmusita KbM Tpu OT n3onarute Ha Xff e yctoituusa. Jlunun ‘VAX-3"u ‘VAX-4’
ca pe3ysTaT OT MeXAyBUa0Ba Xubpuausauus Phaseolus vulgaris x Ph. accutifolius
(Viteri et al., 2014). Hamm npeauirHu u3caeIBaHus MMOKa3Bart, 4e ABETE JIMHUU Ca
HaITBJIHO UMYHHH KbM § 1m1aMa Ha Xaph u n1Ba mama Ha Xff (Kiryakov and Gencheyv,
2003).

Copr ‘Enukcup’ pearupa ¢ 4yBCTBUTEJIHA PEAaKLMs KbM €IMH U C BHUCOKO
YyBCTBUTENIHA KbM 3 OT mamosetre Ha Xaph (Purypa 3). CopThT 1moka3Ba cpenHa
ycroitunBocT kbM mamoBe XBD18.3.3F n XBB18.6.6F 1 4yBCTBUTEIHOCT KbM
ocrananute mamoBe Ha Xff. Copr ‘Enmkcup’ e ch3ganeH upe3 MHOTOKpaTeH
WH/IMBUyaJIeH 0TOOp B XUOPpHUAHA MOIyJIAIHs Ha KpbcTocka Mexay copT ‘GN Star’
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(moHOp HA yCTOHYMBOCT) U MecTHa dopMa ¢ rpousxon ot ¢. ['bpmen (Genchev et
al., 2010°). B mporieca Ha CeNeKIus € MoKa3al CPeAHO YCTOWYNBA PEaKiys KbM
M3II0JI3BAaHUTE MapKEPHU IaMoBe Ha Xaph.
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®durypa 2. Cpenex uHaekc Ha HanageHue Ha TuauK ‘VAX-3’ u ‘VAX-4’ npu
WHOKYJIMpaHe Ha JucTaTa ¢ 4 mama Ha X.a. pv. phaseoli [ XB ....... ] u 14 mama
Ha X.f. subsp. fuscans [XB.......... F]
Figure 2. Middle disease index of lines ‘“VAX-3’ and ‘VAX-4’ after inoculation
of the leaves whit 4 X.a. pv. phaseoli [ XB ....... ] and 14 X.f. subsp. fuscans
[XB.......... F] strains

Copr ‘becner’ moka3Ba BHCOKa YCTOMUMBOCT NMPU HHOKYJIHpPAHE C JBa OT
mamoBeTe Ha Xaph u 10 mama Ha Xff (Durypa 4). Peaknusata Ha nucrara KbM
OCTaHAIUTE J[Ba IlaMa Ha Xaph, KaTo ¥ KbM JBa ama Ha Xff e ycroituuBa. CopThT
pearupa ¢ cpeiHo ycTroiuuBa peakius kpM mamoBe XBB18.6.6F u XBB18.6.7F.
Coprt ‘becner’ e ch3aaseH upe3 MHOTOKpATEH MHIWBUIYalleH OTOOp B XHOpHIHA
nonynanus Ha kpberocka DG 95-20 mexny ,HR 45° u ,A6putyc* (Genchev et al.,
2010%). B mpotieca Ha cenekius € mokas3ajl yCTOMYUBOCT KbM MapKEPHUTE IIaAMOBE
Ha Xaph. YCcTOWYMBOCTTA Ha copTa € mpexBbpiieHa oT JuHus ‘HR 45°, xosTo B
MPEIUIIHA U3CTIEIBaHUs TTOKa3Ba BUCOKA JI0 cpeaHa ycTonduBocT KbM 90.5% ot

BKJIFOUCHHTE B u3cieaBaneTo 107 mama Ha nara maroreHa (Kiryakov and Genchev,
2000).
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®urypa 3. CpelieH MHAEKC Ha HanaJeHue Ha copT ‘Enukcup’ npu HHOKYJIUpaHe

Ha jucTaTa ¢ 4 mama Ha X.a. pv. phaseoli [ XB ....... | u 14 mama Ha X.f. subsp.
fuscans [XB.......... F]

Figure 3. Middle disease index of variety ‘Elixir’ after inoculation of the leaves
whit 4 X.a. pv. phaseoli [ XB ....... ] and 14 X.f. subsp. fuscans [XB.......... F]
strains
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®durypa 4. CpeneH UHICKC Ha HamajJeHue Ha copT ‘becneT’ npu HHOKyIUpaHe
Ha jicTara ¢ 4 mama Ha X.a. pv. phaseoli [ XB ....... | u 14 mama Ha X.f. subsp.
fuscans [XB.......... F]
Figure 4. Middle disease index of variety ‘Beslet’ after inoculation of the leaves
whit 4 X.a. pv. phaseoli [ XB ....... ] and 14 Xf. subsp. fuscans [XB.......... F]
strains
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Copr ‘I'Th Ckurusa’ pearupa cbc cpeaHo ycroiunBocT kbM 1am XBD18.1.6
U YCTOMYMBOCT KbM OCTaHAJIUTE TpU IamMa Ha Xaph. Peakuusita My KbM 8 OT
nmamoBeTe Ha Xff € BUCOKO yCTOWYMBA, & KbM OCTaHAIUTE — ycToWuynBa (Durypa
5). Copr ‘I'Th Ckutus’ e cb3aZeH upe3 MHOIOKpaTEeH MHAMBHUAyaJIEeH O0TOOp B
xuOpuaHa nomnynauus Ha KpbcTtocka DG 6-26. B menurpero Ha KpbcTocKaTa
yuactBaT juHus ‘VAX-3" u coproBe ‘Opeon’, u ‘GN Star’.
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®urypa 5. Cpenen unaekc Ha Hanajaenue Ha copt ['Th ‘Ckutusa’ npu
WHOKYJIMpaHe Ha JucTaTa ¢ 4 mama Ha X.a. pv. phaseoli [ XB ....... ] u 14 mama
Ha X.f. subsp. fuscans [XB.......... F]
Figure 5. Middle disease index of variety ‘GTB Skitya’ after inoculation of the
leaves whit 4 X.a. pv. phaseoli [ XB ....... ] and 14 X.f. subsp. fuscans [XB......
....F] strains

YcroliunBocTTa KM OaKTepuilHHsI TIpUrop IpH (dacysa uMa KOJUYECTBEH
xapaktep Ha HacnensBane (Singh and Miklas, 2015), karo reHeTHYHHST KOHTPOJI
3aBHCH OT U3TOUYHHKA HA YCTOWYUBOCT, IOCOKATa Ha KPbCTOCBAHE U U3IOJI3BAHUTE
B CeJIeKIMOHHUS mporiec MapkepHu mamoBe (Genchev and Kiryakov, 2001).
Pesyararure OT HAcTOSAMIOTO H3CiIE/BaHE IIOKa3BaT, Y€ YCTOMYMBOCTTA MpPU
IIPOYYBAHUTE COPTOBE € C IIaMOBO-cHeu(uueH xapakrep. Habmtonapanara cpeana
ycroruuBocT npu copt ‘Enukcup’ kpMm mamoBe XBB18.6.6F u XBB18.6.7F, u
YyBCTBUTEIHOCTTAa MYy KbM OCTAaHAJHUTE LIaMoBe Ha Xff MOTBBP)KJIaBaT HAIETO
CTAaHOBHIE 3a HAJMYMETO HAa Makap M YacTUYHA IIaMoBa ycToiuuBocT. B
MOTBBPKJICHHE HA TOBA TBbpJICHHE € W peakuusata Ha copT ‘I'Th Ycrpem’ xkbm
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mam XBD 18.3.F B cpaBHEHHE ¢ OCTaHAIUTE 111aMOBE BKJIFOUECHU B M3CJIEABAHETO.
Yactuynara ycroiuuBocT npu copt ‘I'Th Ycrpem’ BeposTHO ce ABIKM Ha
nsnomBaneTo Ha coproBe ‘GN Star’, ‘GN Jules’ u ‘Opeon’ karo JoHOpH Ha
YCTOMYMBOCT B CEJICKITMOHHHUS TIPOIIEC.

% E3: 10007

CoproBe ‘becier’” u ‘I'Tb Ckutus’ mnpurTexaBar BHCOKa JI0 CpeaHA
YCTOWYMBOCT KbM BKJIFOUEHUTE B M3CJIE/IBAHETO 18 I1ama Ha MPUYMHUTEINUTE Ha
OaktepwuiiHus purop no ¢acyna. HezaBUCMMO OT 4yBCTBHTEIHOCTTA CH KbM 17
oT npoyuBanute mamose copt ‘I'Th YcrpeM’ mpurexkaBa yacTU4HA yCTOWYUBOCT
KBbM eiH 0T mamoBete Ha Xff.Pasnuuunsra Mex 1y cpeHus MHIIEKC Ha HallaJICHNE
IIPY OTIEJIHUTE LIaMOBE, IIPU €IMH U ChI T'€HOTHUII € IT0KA3aTeNl 34 HaJU4MeTO
Ha [IaMOBO-CHeNM(pHUYHAa yCTOMYMBOCT B MpoyuyBaHHUTE coproBe.llpencraBenure
pe3yaTaTh MOKa3BaT BUCOKA €(hMKACHOCT HA MOCTUTHATA YCTOMYUBOCT B COPTOBE
‘becner’u ‘I'Th Cxutust’ 1o OTHOIIIEHUE arPECUBHOTO U BUPYJICHTHO pa3HooOpasue
B nomysanuute Ha Xaph n Xff.
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