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ABSTRACT

pepper cultivars Zlaten medal, Alfi and Zalfi; the six Macedonian pepper accessions and the five
Igarian lines have been screening for resistance to cucumber mosaic virus (CMV), tobamoviruses and
homonas vesicatoria pepper-tomato pathotype (XvPT). The L57 was resistant to CMV and LIS,
{116 and L113 possessed complex resistant to CMV, TMV, ToMV and P. capsici and L64 was resistance
10 CMV, TMV, ToMV, PaMMV, PMMoV (pathotype P1.2) and P. capsici. The lines L16, L64 and L113
. additionally moderately resistant to XvPT. The Macedonian line MK6 was of strongly expressed
(hocyamne having the lowest infection index and lacking defoliation. The antocyanine availability
| Increases Pepper resistance 10 XvPT.

HOBH H3BOPH HA TOBAMOBHPYCIL CMV H OTIOPHOCT KOH
BAKTEPHCKATA JIAMKABOCT HA ITHITEPKATA

Eancasera Crousmenosa’, Cama Murpes’, Hesena Borarscsexa’
' Hciliuiiiyii 3a fenetiuxa, byzapcxa axadesuja wa nayxu, Coduje, Byiapuja
* Hucitiwiiyis 3a jy»owu xyaiaypu, Cinpysusa, Maxedosuja
" Wnctiniayti 2a sauituing na pociienujatia, Hayuonasna cayxta 3a awituiiia na paciivenvjaiia, Byiapcxo
MUNUCTREPCTiBo Ja 3emjodeane, Kochiunbpod, byispuja

ANCTPAKT

Coprire mmepxa 3natan meaan, Aadn it 3andm, WECT MaKCIOHCKN W NET Gyrapeki
Auninn Gca TCCTHPAHH 33 OTHOPHOCT KOH MO3ANYHHOT BHPYC Ha Xpactasmumarta (CMV),
Tobamosupycute u Xanthomonas vesicatoria, NATONOWKN THIT HA I0MATOT # nuncpxata (XvPT).
L57 Gewe ornopia wa CMV, a LIS, L16 1 L113 noceaysaa koMnaccna omnoproct na CMV, TMV,
TOMV u P. capsici, a L64 6ewie otnopsa va CMV, TMV, ToMV, PaMMV, PMMoV (naronoumxn
Tun P1L.2) u P. capsici., mmumire L16, L64 w L113 Gea ymepeno ornopsu sa XvPT.

Makcgonckata annija MK6 Gelie €O CAHO WM3IPA3CH AHTOLMJAHMH MMAJKH HAjHIIOK
Wcke wa mexiia W BeaocTatok Ha cdommjammja. [MoceaysamweTo Ha anToumMjaNME ja
IONCMYBA OTNOPHOCTA Ha MunepkarTa va XvPT.

INTRODUCTION

Plant discases arc the main himiting factor for yield increase and the obtaining of ecologically clean
production Therefore, and in order to minimize these environmental risks, it is necessary to breed disease
resistant horticultural crops. In addition, it is also needed to enhance economic competitiveness of
horticultural producers.

In Bulgaria and Macedonia sweet and hot Bulgarian pepper cultivars are prevalent due 1o their good
savor, These cultivars are susceptible to cucumber mosaic virus (CMV), tobamoviruses and Xanthomonas
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2000 to now Xv is widely spread in pepper in our countries and causes significant lsses (Borane we
82002, MuTpes, 2001).

A natural population of Xanthomonas causing bacterial spot of tomato and pepper i usually presented by
various strains differing in their pathogenic reaction to the hosts. Thus thre pathotypes can he
distinguished: pepper-P (XvP), tomato-T (XvT) and pepper-tomato pathotype-PT ({vPT). All Capsicum
genotypes tested are resistant to XvPT strain, and converscly all Lycopersicon genotypes tested are
resistant to XvP strains, some strains are virulent on plants of both genotypes - XvP” pathotype (M inwsa
vage ctal,1990;Jones etal, 1998, 0O’'Garro, 1998).

The objective of the present investigation was to select pepper accessions, lirs and cultivars fur

resistance to CMV, tobamoviruses and XvPT under artificial infection conditions.

MATERIAL AND METHODS

The following viruses and strains were used: tobacco mosaic virus (TMV) - Ul;tomato mosaic virus
(ToMV) - GM-0 ; PMMoV - GP; (P1.2 pathotype), GPy (P1.2.3 pathotype) and "MV — CMV-P. The
purification of the tobamoviruses was performed according to the standard methor and the plants were
inoculated with 0.05 mg/ml virus, Inoculums of CMV-P were prepared just Bfore inoculation hy
homogenizing CMV infected tobacco leaves in 0.01M phosphate buffer, pH 7 cotaining 0.1%% Nu,S0,
and 0.1% ascorbic acid, diluted 1:3 (w/v). The seeds of the test plants were sown inpots with sterile soll,
The plants were inoculated with tobamoviruses in cotyledon - primary true leaf phse and with CMV in
3-4 lcaf phase. The symptoms were recorded 7, 28 and 45 days after the infection.

The pepper plants were inoculated in the phase 3-4 true leaves with suspensionprepared from 16 h
culture of XvPT (strain Ne1/99) in a concentration of 10* ¢fu/m! by vacuum infiltraton method (b o+ a1
e 8 ¢ ka, 2002). The spots on the foliage were recorded 5-6 days after inoculation The average numboy
of spots per plant and grade of discase (Infection and Defoliation index) were score: by the scalc of P ot
si ctal, (1990).

The pepper cultivars Zlaten medal, Alfi and Zalfi; the six Macedonian pepper acessions and the flve
Bulgarian lines were tested.

RESULTS AND DISCUSSION

The data for resistance to tobamoviruses and Phytophthora capsici (P. capsici) of 2sted accessions and
lines are presented in Table 1.

Cvs. Alfi and Zalfi were resistance to P. capsici and the former less. L114 possesed CMV resintance
from L113 and cv. Novares was a Hungarian cultivars with L3 gene-mediated resistace to tobamoy irises
[Mihailova et al., 2001]. Cvs. Zlaten medal and all Macedonian accessions were suseptible to the viruses
and P. capsici, Cvs. Alfi and Zalfi were resistant to P. capsici and LS7 was resistar to CMV. L1 5, L6
and L113 possessed complex resistant to CMV, TMV, ToMV and P. capsici and 154 was resistance (0
CMV, TMV, ToMV, PaMMV, PMMoV (pathotype P1.2) and P. capsici.

The results for resistance to XvPT of pepper accessions and lines are shown in Tabli 2. Summa DI and 1|
referred to the susceptibility of the pepper samples, while Di and 1i were forms of tis susceptibility, No
correlation between the defoliation index and the infection index was found. There vas high percentage
of defoliation in plants of low i (Alfi) as well as in plants of high li (Zlaten medal, M331). The high 1D
percentage identified the plants as highly sensitive to XvPT, since defoliation resued into strong yleld
reduction. The Macedonian lines MK 1, MK2, MK3 and MK6 whose Ti was below (5% were tolerant 1o
XVPT and without defoliation. Cys, Alfi and Zalfi are sister lines and differ nly by the lack of
anthocyanine in the first cultivar. Di of cv. Alfi was very high — 15.6% while the coresponding (ndex of
cv. Zalfi was 0%, The most resistant Macedonian line MK6 was of strongly coressed antocyanine
having the lowest Ii and lacking defoliation. The data suggest that antocyanine wailability increases
pepper resistance to XvPT,

Sources of resistance to XvPT and sources of complex resistance to tobamoviruses, "MV and 2. capyiel
have been established. The lines L16, L64 and 1113 with complex viruses and P. canicl resistance helng
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[ Table 1 - Resistance to CMV, TMV, ToMV, PaMMV, PMMoV (P1.2 and P1.2.3 pathotype) and
P.capsici in pepper accessions, lines and cultivates.
TQMI 1 - Ornoprocr Ha CMV, TMV, ToMV, PaMMV, PMMoV (P1.21 P1.2.3 naroaomky THn) n
P capsici Xaj ANUMNTE B COPTHTE NUNEPKA

thoty PMMoV

m"’“':‘p"‘;w" ‘”‘:p’; OPS ancnunomn | MY | TMV | ToMV | PaMMY |———m e P
pnnuunt cv. Alfi (light green kapia) S S S S S S R
¢ m cv. Zalfi (dark green kapia) S S S S S S R
[ & anmium 157 (dark green kapia) R S S S S S S
- L113 (dark green blocky type) R R R S S S R
114 (L114 x Alfi] (light green kapia) K® R R S S S R
(116 [L114 x Zalfi] (dark green kapia) R R R S S S R
144 [F2(L114 x Aadwr) x F2(Novares x L57)] R w R R R S R
8 naum CM331 S S s S S s S
L annum CM334 S S S S S S S
PI201234 S S s S S S S

MKI1 s S S s S S S

MK2 s S S s S S S

MK3 S S S S S s S

MK4 s S S S S S S

MKS S s 5 S 3 S S

. var. microcarpum MK6 S S S S S S S
A medal (dark green kapia) S S S S S S S

W Phytophthora capsici (Mihailova etal, 2001 and unpublished data) S — susceptible, R — resistance
! Wophthora capsici (Mihailova etal, 2001, reoGjaneun nopaToun ) S-uyscrsurencH, R-ornopen

1 + Reaction and grade of discase in pepper accessions, lines and cultivars after vacuum infiltration with Xvi'T
2« Peaxuuja n creney Ha 3a6ONyBabe Kaj COPTHTE I AMHNITE NHNPEKA NOCTE BAKyMCKa
wndmurrpanmja co XvPT

L

Sia N-umbcr of plants with value
b BpeaROCT T Bpoj 1a pacTesnja co BpeanocT 1% D% L+Di
J 0 1 2 3 4 5
ov. Alfi 77 52 22 3 0 0 0 0.36 156 1596
ov. Zalfy 43 21 19 3 0 0 0 0.58 0 0.58
L57 57 21 21 10] § 0 0 0.98 14 1498
L1113 64 21 29 |14 0 0 0 098 0 09%
L1s 85 52 29 “ 0 0 0 041 1058 1099
Li6 80 29 38 8 5 0 0 0.86 0 086
Lod 39 10 25 B 0 0 0 085 0 08S
CMI31 83 42 28 | 1 2 0 0 0.67 0 067
CMIM 2 14 5 8 5 0 0 112 18.75 19.87
P1201234 53 2 2315110 0 0 0.66 0 0.66
MK 29 20 72 1210 0 0 018 0 0%
MK2 30 21 9 o] o 0 0 03 0 03
W MK 69 41 23| s| o 0 0 048 0 048
wrm MK A 47 2 | ]7]2]0 0 0,79 17.54 1833
K3 74 k1) 36 0 0 0 0 049 2.6) in
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T — total number of tested plans, 1i - infection index in %, Di — defoliation index iin %. Infection scale value from 0 1o
S(Petsa etal, 1990),

T-sxynen 6poj wa TecTupann pactennja, li-nnaexc na undexumja 80 %, Di-.yunexc na acthonnj aunja Bo %.
Bpeamoctn wa mndpexrnenara exana 01020 5 (Petsi etal, 1990).

CONCLUSION

The L57 was resistant to CMV and L15, L16 and L113 possessed cormplex resistant to CMV, TMV,
ToMV and P. capsici and L64 was resistance to CMV, TMV, ToMV: paMMV, PMMaV (pathotype
P1.2) and P. capsici. The lines L16, L64 and L113 were additionally Mioderately resistant no XvPT, The
Macedonian line MK6 was of strongly expressed antocyanine haviing the lowest Ti and lacking
defoliation. The antocyanine availability increases pepper resistance 1o YxyPT. All discase resistant lines
can be used in pepper breeding programs.
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