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5 Sources of resistance to viruses of pepper (Capsicun spp.) 

Introduction
 

Some 35 viruses have been reported io infect peppers (Capsicuin spp.) (Appendix 1). Many of these occur 
worldwide and cause considerable economic losses in terms of reduced quality and marketable yield. For 
detailed information concerning viruses of peppers the reader is referred :- the AVRDC Technical Bulletin 
No. 18, Characteristics and control of viruses infecting peppers: a literature review. Control of these viruses 
by chemicals or cultural management practices has not been very effective. The planting of resistant 
cultivars offers the best way to control these viruses. A number of sources of virus resistance have been 
reported in wild and cultivated lines and several viras-resistant lines have already been released. Among 
these are lines with resistance to potato virus Y (PVY), tobacco etch virus (TEV), pepper mottle virus 
(PeMV), and certain tobamoviruses. However, other viruses, particularly cucumber mosaic virus (CMV) 
and the leaf curl virus complex, continue to pose a challenge to breeding programs. 

Information on sources of resistance to manv viruses of peppers is scattered and is often contained in 
progress reports or similar publications with a limited circulation. Fu:ihermore, some reports are written 
in languages not widely understood. 

The primary purpose of this publication is to provide a practical reference for breeders, pathologists, and 
agricultural specialists working on virus diseases of peppers and to encourage the evaluation and use of 
germplasm reported to carry %irus resistance or tolerance. Sufficient progress has been attained in the 
development of germplasm resistant to viruses to make this tactic a very promising approach to control. 
Yet there isevidence that breeders in developing countries are not using the available resistant cultivars and 
that many are not sufficiently aware that these lines exist. 

Information presented here may not be complete. The literature search tried to cover as Much of the 
available published information as possible. We also contacted researchers of national programs with 
active pepper breeding programs to obtain additional information on sources of resistance. We hope that 
important omissions as well as results of future research will be brought to our attention. 

Commercially available sources of resistance are generally not included as they should be easily accessible 
from the various seed catalogs. The information presented here is grouped alphabetically by individual 
viruses. Within each virus section the references are listed in chronological order. We have attempted to 
include additional information on the type of resistance wherever it was available since some of the resistant 
lines live been identified and studied by various researchers under different conditions. We avoided 
grouping these togetherbut, instead, listed these separately to provide as much information as possible. The 
terminology for resistance, immunity, and tolerance is indicated verbatim from the cited reference. 
Similarly, the nomenclature for the various Capsicnut species is mostly that used by the original authors. 
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Some of the virs-resistant germplasm have been assembled by AVRDC and can be freely obtained from 
the center. Virus-resistant germplasrn can also be obtained from tile International Plant Genetic Resources 
Institute (ll'GRI)-designated global pepper germplasm collection at the Centro Agron6mico Tropical de 
lnvestigaci6n v Enseilanza (CATIE), Costa Rica. For each resistance source the original authors are listed 
and, thus, they may also be contacted. 

\V,, thank the many people who furnished information for inclusion in this list, -nd we hope to obtain 
feedback from the readers on resistance sources we may have omitted as well as new sources of resistance 
to update this catalog in tlhe future. 

S.K. Green and J.S. Kim 
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Chilli Veinal Mottle Virus (CVMV) 	 References 

1. 	 Capsicum annumn HDA 832,1IDA 248 AVRDC 1990a 

2. 	 C.annuum HDA 832, Serrano Luasteco AVRDC 1990b 

3. 	 C.annuuni VC 33a, VC 37a, VC 58, BG1, Chili Piquin, Chew and Ong 1990 
Erectar, Serrano San Luis, Taiwan 1,Tiwari, Thailand 
Varieties FCM 2, FCM 3, FCu3 1, FC13 3, DCM 4, DC, DCB 1 

C. annumn VC 17a, VC 40a, VC 41 a, Lorai, Mexico,
 
Perennial, l'tInjab Lal, Serrano Tampiquefio, Szechuan
 
- also resistant toCMV
 

4. 	 C. annnni t-Il)A 210lbis, li), 230, IIDA 252, HDA 295 AVRDC 1991 

C.anumn [IDA 248, 1IDA 2-49 
C.frutescens IPSP- I I
 
- also resistant to IVMV
 

C.annun t lIDA 273
 
- also resistant to IY
 

C. :Dn11ut11 I'erern ial 11l)V, HIlA 832
 
- also resi,;tant to IVM\ and IY
 

5. 	 C. a1n,11 l.orai Singh 1992 
- also resistant to UIV, CMV, [VY, and leaf curl virus 

C.annInn lunIabl al
 
- also resislant to TMV, CMV, and leaf curl virus
 

6. 	 C. amu1 Cili Padi No. 6 Chew 1993 
- resistance to C\'M' is controlled by a pair of 

recessive genes (possiblv a number of
 
independent resislance genes are involved)
 

C. annunni Selrranlo I]thLattO 
- resistance to CV\.V is controlld by a pairof
 

recessive g(410's (pos;ilhy a n1uLber of
 
independnt resistance gteS are involved)
 

-	 also resistant to CMV 
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Chilli Veinal Mottle Virus 	 References 

7. 	 C. nimuumn Avelar, AVRDC Acc. C 01 175H (Criollo AVRDC 1993 
de Morelos 334), C 01664, PBC 37, BG-1,
 
Lorai, Osir (F,), Pant C-I, Serrano Huasteco,
 
Serrano Tampiquefo, Tiwari II
 

C.annuin Perennial
 
- resistant to CVMV isolates from Taiwan,
 

Malaysia, and Thailand
 
- also resistant to a Malaysian CMV isolate
 

C.annumn Perennial HI)V
 
- resistant to CV\I isolates from Malaysia,
 

Taiv, an, and Thailand
 
-	 also resistant to CMV isolates from Malaysia
 

and Thailand
 

C.annumn HDA 230, HDA 248, IDA 249,
 
IIDA 252, Seagochu
 
-	 resistant to CVMV isolates from
 

Thailand and Malaysia
 

C.anniumn [IDA 295
 
- resistant to CVMV isolates from Thailand,
 

Malaysia, and Taiwan
 
- also resistant to an isolate of CMV in Malaysia
 

C.annnium HDA 210 bis
 
- resistant to CVMV isolates from Malaysia and Taiwan
 
- also resistant to a Thailand isolate of CMV
 

C.annumn HIDA 832, Serrano Huasteco
 
- resistant to CVMV isolates from Taiwan and Malaysia
 
- also resistant to IPMV
 

C.frutescens PSI'-I I 
-	 resistant to CVMV isolates from Taiwan and Malaysia 

C.annuin HDA 273
 
- resistant to CVMV isolates from Malaysia and Taiwan
 
- also resistant to CMV isolates from Malaysia,
 

Taiwan, and Thailand 
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Chilli Veinal Mottle Virus References 

8. C.mnuumn PBC 092, PBC 180, PBC 349, PBC 370, 
PBC 495, PBC 522, PBC 523, PBC 545, PBC 549, 
PBC 569, PBC 691, PBC 787, 
AVRDC Acc. C 00563, C 01315 

AVRDC 1994 

C.annuum AVRDC Acc. C 01664 
- also resistant to PVY 
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Cucumber Mosaic Virus (CMV) 	 References 

C.frutescens LP-I Barrios et al. 1971
 
- tendency to escape infection;
 

less concentration of CNM\ within plant
 
- CMV resistance controlled bv a single
 

recessive g0ne
 
- also resistant to TEV
 

(resistance to TEV is dominant)
 

2. 	 C. annuunt Antibois, liment Sucette Pochard and Chambonnet 1972 

- CMV-tolerant; tolerance associated with Lovisolo and Conti 1976 
small fruit size Zatyko 1978 

-	 white fruit-type peppers have some
 
tolerance to CMV
 

3. 	 C. baccatuwn var. pendulnm 3-4 Pochard and Chambonnet 1972 
- resistant to virus migration Pochard 1977b 
- the virus is localized in lateral shoots, the Palloix et al. 1989 

invaded tissue becoming necrotic (a form of
 
hypersensitivity); inhibitors may' also be present
 

- also resistant to IVY
 

C.annumn A6 (derived from Val x Babas),
 
Babas (derived from C. iuumio lastidon x
 
C. lbaccaiu xVal), Val 

C.frutescens LP I 
-	 has tendency to ew..ape infection 

C. a ,nnumunAvelar, Ikeda, Moura
 
- low level of infection in the field
 

4. 	 C. annumn (8lines) Saccardo 1973 
- resistant to CMV 

C. annumn (13 lines)
 
- tolerant to CMV
 

C.baccatin var. inicrocarpin(Iline)
 
- resistant to CM\
 

C. baccatinvar. pendilum (1 line)
 
- resistant to CMV
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Cucumber Mosaic Virus (CMV) References 

C. chinense (1line)
 
- resistant to CMV
 

C.frutescens (10 lines)
 
- resistant to CMV
 

5. 	 C. annuum (8wild lines) Saccardo 1974 
C. baccatuin var. peihduuni (1line) 
C. baccatumn var. microcarpuin (I line) 
C.chinense (I line)
 
C.frutescens (It lines)
 

6. 	 C.annuum Perennial, S 5-4, S 20-1, S41-1, S 118-2 Singh and Thakur 1977 
- single recessive gene (cm) for resistance to CMV
 
- also possess single recessive gene (Ic)for TLCV
 
- also possess single recessive gene(l) for
 

TMV (strain I);
 
(According to Pochard et al. 1983, there is
 
no resistance to TMV pathotype 0, 1-2, and
 
1-2-3 in Perennial)
 

- the 3 separate genes are linked
 
(crossover value 38-40%)
 

7. 	 C. atntuum Kalocsai VI Szirmai 1978
 
(derived from a cross between a half wild
 
hypersensitive Chinese variety and the
 
susceptible old variety Szegedi 91-95)
 
- CMV-tolerant
 
- also T\V-resistant
 

8. 	 C. annumn EC 409511, S4-5, S 5-3, S 5-4,S 6-3, Singhand Thakur 1979 
S 6-6, S 6-8, S l1-1, S 11-4, S 20-1, S 34-7, S 41-1, 
S 41-2, S 72-4, S 118-2, S 118-4, Perennial 

C. annumn Bangla Green, IS-I, Jamni, Laichi,
 
Longi, Lorai, Plant C-I, Perennial, Tiwari,
 
S 20-1, S 118-2
 
- also resistant to TIMV
 
- also field resistant to leaf curl virus
 

9. 	 C. anunum G6Iit (Magician) Zatyko et al. 1979 
- CMV-tolerant 

C. annutnn Tiltos
 
- CMV-tolerant
 
- CMV tolerance derived from C.annum Antibois
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Cucumber Mosaic Virus (CMV) 

10. 	 Unidentified local Indian variety 
- immune to CMV and IPVX 

- tolerant to TMV and leaf curl virus 

C. annun Pant C-I, Pant C-2 

- tolerant to CMV, PVX, TMV, and leaf curl virus 

C. annunm NP 46-0, X-196 

C.frutescens EC 31352
 
- tolerant tc, CMV and PVX
 

C.annumni var. agulositni
 
- tolerant to CMV
 
- also tolerant to PVX
 

11. 	 C. annuumn Ikeda, Moura 
- resistant to aphid transmission 

12. 	 Some species (among 48 plants tested) 

13. 	 C. annumn var. miniutin Rama 

-	 dominant gene (Riv) for reduced accessibility 
of the leaves to CMV by mechanical inoculation 

C. annuum Perennial 
-	 recessive genes for red uced accessibility of 

the leaves to CMV by mechanical inoculation 

C.annumn IPM 642, PM 660, PM 662
 
- partly resistant to CMV
 

14. 	 C. annum S 38-2-1, S94-4-9-3, S 101-2-33 
- tolerant to CMV 

- also tolerant to PVX, TMV, PVY, and leaf curl virus 

15. 	 C. annumn X-196, X-197 
- tolerant to PVX 

16. 	 C.annutun Delhi Local 
- immune to CMV and PVX 
- tolerant to TMV and leaf curl virus 

C. annumn Pant C-i, Pant C-2 
- tolerant toCMV, PVX, leaf curl virus, and TMV 

TechnicalBulletin No. 20 

References 

Konai and Nariani 1980 

Cohen 1982 

Pasco et al. 1982 

Pochard 1982 

Tewari and Viswanath 1982 

Konai and Nariani 1983 

Konai and Nariani 1983 
Tewari and Viswanath 1986 
Tewari 1986 
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Cucumber Mosaic Virus (CMV) 

C.annuum X-196, X-197
 
- tolerant to CMV
 

17. 	 C.annuumn Philomble I 

(derived from C.baccatunt var. pendulum 3-4)
 
- field resistant to CMV
 

18. 	 C.anunum HDA 249, HDA 260, HDA 268, HDA 293 
(androgenetic doubled haploids from the cross 
Perennial xYolo Wonder) 
- highly tolerant to CMV under field conditions 

and by artificial inoculation 

C.annumn HDA 206, HDA 211, HDA 227, HDA 230,
 
HDA 232, HDA 234, HDA 242, -IDA 248, HDA 252,
 
HDA 255, HDA 258, HDA 265, HDA 267, HDA 283,
 
HDA 294, HDA 295
 
- CMV-tolerant
 

19. 	 C.annuuni Lorai, Longi, Pant C-i, Perennial, S 118-2 
- rosistant/tolerant to CMV and TMV under 

field conditions, showing very mild to 
moderate symptoms 

-	 also reistant/tolerant to leaf curl virus 

20. 	 C.annumn Pl 286419 
- virus localized in inoculated leaves 
- resistant only to Massachusetts CMV isolates 

not to California isolates 

21. 	 C. pubebcens 
- also r-sistant to PVY and ToMV 

22. 	 C. baccatuin var. microcarpuin 
C.chacoense
 
C.frutescens var. cerasiforue
 
C. frutescens Tabasco
 
- also resistant to TMV
 

C. baccatum var. penduhm
 
- also resistant to TMV and ToMV
 

23. 	 C. bacratum var. penduum 3-4 
- partial resistance to CMV 

References 

Marchoux et al. 1983 

Pochard et al. 1983 

Sharma et al. 1983 
Sharma and Singh 1985 
Singh 1992 

Cuevas and Nicklow 1985 

Horvath 1986a 

Horvath 1986b 

Miladinovic et al. 1986 
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Cucumber Mosaic Virus (CMV) 

Lines 12/84, 14/84
 
- reaction to CMV similar to
 

C.baccatuni var. pendulum 3-4 

24. 	 C.annuunt Perennial 
-	 resistant to virus multiplication 

(polygenic recessive inheritance) 

25. 	 C. annumn var. mininum Rama 
(wild type from Nicaragua)
 
- resistant to infection
 
- I single dominant gene
 

C.annumn I'M 815 (Er-Fu-Tou), 
PM 819 (Chao-Tian-Jiao) (both of Chinese origin) 
- resistant to virus multiplication 

26. 	 C. annum Jangsu (F,hybrid) 

(CMV resistance derived from a Thailand local
 
variety Taigukgochu)
 

- also resistant to TMV
 

C. annumn Wongkyo 306 
(CMV resistance derived from Taigukgochu) 
- also resistant to TMV 

27. 	 C. annumn Bangla Green, -iS-l, Jamni, Laichi, 
Longi, Lorai, Pant C-I, Perennial, S 20-1, S 118-2 
(released as Punjab Lal in 1985), Tiwari 
- also field resistant to leaf curl virus 
- resistant to CMV and TMV 

28. 	 C. annumn S 38-2-1, S 96-4-9-3, S 101-2-33 
- tolerant to CMV 
- also tolerant to TMV, PVX, and leaf curl virus 

C. annumn S 38-3-19, S 42-2-4 
- tolerant to CMV 
- also tolerant to PVX and leaf curl virus 

C. annumn S 52-1-6, S 96-4-8
 
- tolerant to CMV
 
- also tolerant to leaf curl virus
 

Technical Bulletin No. 20 

References 

Pochard et al. 1986
 
Pochard and Daubbze 1989
 

Pochard et al. 1986 

RDA 1986 

Singh and Kaur 1986 
Singh 1992 

Tewari and Viswanath 1986 
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Cucumber Mosaic Virus (CMV) 	 References 

29. 	 C.annuum Sol 52-18 Tewari 1986
 
(derived from across of Pusa Jwvala and Delhi Local)
 
- tolerant to CMV
 
- also tolerant to leaf curl virus and potato virus X
 

30. 	 C.pubescens LS 1659 Narikawa et al. 1987 
-	 plants of this line show only very mild
 

symptoms and are not damaged
 

31. 	 C.annumm MRCH Shifriss and Cohen 1987
 
- tolerant toCMV
 
- resistance is polygenic and linked to
 

small fruit size 

32. 	 C.annumn Bhivapur 1,Pantnagar-1, Peshney and Moghe 1988 
Pantnagar-2, PKV-2, Sabouragar, Surjamani 

C.annumin Perennial
 
- immune to CMV
 
- also immune to ToMV
 

C.annumn G5, KI, CA 1068, PKV I
 
- moderately resistant toCMV
 
- also moderately resistant to TMV
 

C.frutescens Lawangi
 
- moderately resistant to CMV
 
- also resistant to TMV
 

33. 	 C.annumn Perennial Pochard 1988 
- partially resistant to CMV (personal communication)
 

(redu cd virus multiplication) Pochard and Daubze 1989
 
- highly tolerant to CMV under field conditions
 
- delayed symptom appearance, mild symptoms
 
- also partly resistant to PVY (pathotypes 0, 1,1.2)
 

C.annumn [DA 201, FIDA 210 bis, HDA 230,
 
IIDA 248, HDA 249, 1IDA 252, HDA 260, HDA 268,
 
HDA 273, ,-IDA 295
 
- field tolerant toCMV
 
- also resistant to IVY (0,1,1.2)
 
- tolerant to TYLCV tinder field conditions
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Cucumber Mosaic Virus (CMV) 

34. 	 C.baccatum PEN 3-4 
-	 partially resistant (resistant to migration) 

only necrotic reacion of the invaded tissues; 
virus does not move to axillary shoots in 5-leaf 
stage plants inoculated on the 3rd leaf and then 
decapitated above the 3rd leaf; however, when 
inoculated at the cotyledon stage, some plants 
become invaded by CMV 

35. 	 C.baccatun var. pendulum LS 390 

- tolerant to CMV in Japan
 

C.annumn 505 
-	 limited virus migration within the plant 

36. 	 C. annumn Milord 
- partially resistant (reduced virus migration; 

CMV is localized in tissues on the side of the 
inoculated leaf) 

-	 resistance is suppressed at low temperatures 
(12-25°C) 

C. annuum Ivan 
- resistant to CMV 
- virus remains localized in the inoculated leaf 

C. annuum PM 815 (Er-Fu-Tou) 
- tendency to recover from viral infection 

37. 	 C.frutescens 
(several wild accessions from Latin America) 

38. 	 C.annumn Punjab Lal 
- also resistant to PVY, TMV, and leaf curl virus 

39. 	 C. annumn Bangla-Green I (BG-1), Punjab Lal (PL) 
- reduced CMV multiplication 
-	 resistance accompanied by increase in total 

and orthodihidroxy phenols and high levels 
of quinones after virus infection 

40. 	 C.baccatum 
C.pubescens 
-	 more resistant than commercial cultivars 

Technical Bulletin No. 20 

References 

Dufour et al. 1989 
Palloix et al. 1989 
Chaine et al. 1992 

Cited by Kostova et al. 1989 
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Singh and Cheema 1989 
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Cucumber Mosaic Virus (CMV) 	 References 

41. 	 C.annuum Bangla Green (BG-1), CH-1, Singh and Kaur 1990 
In-Ionesian selection, Laichi 1, Laichi 2, Lorai,
 
LS-I, MF41-1, MS-13, Pant C-i, Perennial,
 
Punjab Lal, S 20-1, Surjamani, Tiwari
 
- field resistant to CMV
 
- field resistant to leaf curl virus
 

42. 	 C. baccatuin LS1621/1, LS1621/2, LS1631/1 Chew and Ong 1990 

C. annumt VC17a, VC40a, VC41a, Lorai, Mexico,
 
Perennial, Punjab Lal, Serrano Tampique6o, Szechuan
 
- also resistant to CVMV
 

43. 	 C.frutescens Pusa Sada Bahar Tewari 1991
 
- also resistant to TMV and leaf curl virus
 

44. 	 C. annuum Vania Nono-Womdim et al. 1991 
- resistant to CMV migration 

45. 	 C.annuum 
AVRDC Acc. C 00266, PBC 199, AVRDC 1991
 
Extra Long Selection, Punjab Lal
 

46. 	 C. anuum IHR 243 (Attapadi Lokal), IHR 328-9 George et al. 1992 
(Anekal Local), IHR 384 (Perennial), IHR 990 
(LICB), IHR 1049 (Puri Red), Pant C-1 
- resistance stable at temperatures from 26.1 

to 37.6°C
 
- also resistant to PVY
 

C. chinense IHR 1252 (EC 218682)
 
C.frutescens IHR 1274 (EC 218704)
 
- also resistant to PVY
 

47. 	 C.frutescens Loaiza-Figueros et al. 1992 
(several landraces from Latin America)
 
- involvement of complementary recessive genes
 

48. C.annumn Perennial Lackney et al. 1992 
- resistant to 3 California isolates V 27, causing 

severe mosaic and stunting, and V 226 and 28, 
causing mild symptoms 

-	 susceptible to CMV-FNY, a severe isolate from
 
New York
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Cucumber Mosaic Virus (CMV) 	 References 

C.frutescens BG 2814 (14-6), BG 2816 (16-1) 
- resistant to mild isolates from California (V26,
 

V28) and New York (CMV-Ca, CMV-NY) but
 
not to the FNY isolate
 

49. 	 C.annunan Indonesian selection, MS-13, Perennial, Bansal et al. 1992
 
Punjab Lal
 
- resistant (symptomless) to CMV by artifical
 

inoculation; no local lesions produced after back
 
inocu lation to Chcnopodiuni aniaranlicolor
 

- also resistant tinder field conditions
 

C. annumn 851201, CA 586, ELS-1, ELS-2, Jawahar-218,
 
JCS-1, KCI-152, Laichi 4-4, MF 41-1-2, Ornamental Berry,
 
Ornamental Long, Pant C-1, Surjamani, TC-2
 
- moderately resistant to CMV (disease incidence
 

ranging from 4 to 241%) 

50. 	 C.annunin S 20-1, Laichi 2 Singh 1992
 
- also resistant to PVY, TMV, and leaf curl virus
 

C. annuum Tiwari
 
- also resistant to TMV and leaf curl virus
 
- also resistant to TMV, PVY, PVMV, and leaf curl virus
 

C.ainumn Lorai
 
- also resistant to TMV, IWY, leaf curl virus, and CVMV
 

C. anniuun Perennial
 
- also resistant to TMV, PVY, PVMV, id leaf curl virus
 

C.aMnuniM Punjab Lal
 
- also resistant to TMV, CVMV, and leaf curl virus
 

C. annaun Bangla Green (BG-1)
 
- also resistant to TMV and leaf curl virus
 
- partially resistant to PVY
 

C.annum Ch-1, LS III
 
- also moderately resistant to leaf curl virus
 

51. 	 C. annuuin TAM Veracruz Villal6n et al. 1992 
(derived from C. annunin, AC 2207, Avelar, PI 264281, 
PI342947, Jalapeho 1158, Jalapefiol00, and Jalapefio L.) 
- also resistant to PeMV, PVY, TMV, and TRSV 
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Cucumber Mosaic Virus (CMV) References 

52. C.annumn HDA 210 bis 
- resistant to an isolate from Thailand 
- also resistant to CVMV isolates from 

Malaysia and Taiwan 

AVRDC 1993 

C.annumn HDA 273 
- resistant to CMV isolates from Taiwan, 

Malaysia, and Thailand 
- also resistant to CVMV isolates from Taiwan 

and Malaysia 

C.anntn I-DA 295 
- resistant to an isolate of CMV from Malaysia 
- also resistant to CVMV from Malaysia, Taiwan, 

and Thailand 

C. annumnl Perennial 
- resistant to a CMV isolate from Malaysia 
- also resistant to CVMV isolates from 

Malaysia and Taiwan 

C.annuum Perennial HDV 
- resistant to CMV isolates from Malaysia and Thailand 
- also resistant to CVMV isolates from Malaysia, 

Taiwan, and Thailand 

53. C.annutun Serrano Huasteco 
- also resistant to CVMV 

Chew 1993 
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Curly Top Virus References 

1. C.annuum I'l 257053, PI 281297, P1 288938, PI 357522 
apparently resistant when exposed to infectious 
leaflhoppers 

Ungs et al. 1977 

2. A hybrid from tile cross Jerusalem x Sweet Bell 
- resistance controlled by two recessive genes 

Konai and Nariani 1980 
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Leaf Curl Virus Complex1 

1. 	 C.annutan Puri Red, Puri Orange 

2. 	 C.annuum EC 4020, EC 6589, EC 7299, ED 7338, 
EC 9293, Puri Red, Puri Orange 
- field resistant to leaf curl virus 

3. 	 C.annumn Jwala 

4. 	 C.annunn Surjamani, Perennial 
- also resistant to chilli mosaic 

C.annuum S 118, S 114
 
(derived from Perennial x Long Red)
 

5. 	 C.annuuit Jwala 
(derived from Puri Red and N.P. 46A) 
- also resistant to mosaic 

6. 	 C.annumn Perennial, S 5-4, S20-1, S 41-1, S 118-2 
- also resistant to TMV and CMV 
- 3 weakly linked recessive genes control 

resistance 

7. 	 C.annumn Perennial 

8. 	 C.aumnurn Bangla Green, HS-1, Janii, Laichi, Longi, 
Lorai, Pant C-I, Perennial, S 20-1, S 118-2, Tiwari 
- field resistant to leaf curl virus 
- also resistant toTMV 
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23 refers to toiiato llow leaf curl virus IIYC\V), awell characterized genminvirus which affects mainly tonatoes and onily rarely 
peppers in the Near Fast. For more detailed infornaltion on leaf curl and yellowing viruses of peppers, the reader isreferred to the 
AVRDC Technical Bulletin No. 21: Leaf curl and yellowing viruses of pepper and tomato: an overview. 
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Leaf Curl Virus Complex 

9. 	 Unidentified local Indian variety 

- tolerant to leaf curl virus
 
- also tolerant tor[MV
 
-	 immune to CMV and I'VX 

C.annuumn Pant C-1, Pant C-2 
- tolerant to leaf curl viruIs 
- also tolerant to CMV, TMV, and IVX 

C.annuumn var. angulosumn 
- tolerant to leaf curl virus
 
- also tolerant to CMV
 

10. 	 C.annumn Pusa Jwala 

- also resistant to TMV 

- susceptible to CMV
 

11. 	 C.annumn Delhi Local 

- tolerant to leaf curl virus 

- also tolerant to TMV 

- immune to CMV and PVX
 

12. 	 C.anumn Cross 218, EC 121490, IC 18253, 

IC 18885, JCA 196, Karanja, Pant C-I
 
- less than 30', leaf curl incidence in the field
 

13. 	 C. nnuumn CA-%0, G-4, Jwala 

14. 	 C.annumn Lorai, Longi, Pant C-I, Perennial, S 118-2 
- resistant/tolerant to leaf curl virus 
- also resistant/tolerant to CMV and TMV 

C.annuum H-6, Longi, No. 76, No. 289-1-3-1-1, 
S 20-1, S41-1-5, X-200 
- field resistant/tolerant to leaf curl virus 

(disease severity mild to moderate) 

15. 	 C.annuuni Lorai, Longi, Pant C-1, lerennial, S118-2 

16. 	 C.ammuum S 38-3-19, S42-2-4 
- tolerant to leaf curl virus 
- also tolerant to PVX and CMV 

C.amnuumn S52-1-6, S96-4-8
 
- tolerant to leaf curl virus
 
- also tolerant to CMV
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Leaf Curl Virus Complex 

C.annuumn S 38-2-1, S 38-3-19, S 42-2-4,S 52-1-6, S 96-4-8, 
S 96-4-9-3, S 101-2-33 
- tolerant to leaf curl virus 
- also tolerant to CMV, TMV, and PVX 

C.annumn S 81-1-1, S 96-4-9
 
(selected from 'usa Jwala x Delhi Local)
 
- tolerant to leaf curl virus
 
- also tolerant to PVX
 

17. 	 C. annumn Sel 52-18 

(derived from a cross of Pusa Jwala and Delhi Local)
 
- tolerant to leaf curl virus
 
- also tolerant to CMV and PVX
 

C.annumn Puri Red 

C. annuumn Pusa Jwala
 
(derived from the cross N.P.46-A and Puri Red)
 

18. 	 C.anuum Pant C-1, Lic-45, N-66-A 
-	 moderately resistant (40-46'% disease incidence) 

to leaf curl virus under field conditions 

19. 	 C.ammuum Bangh Green, IHS-I, Jarnni, Longi, 

Lorai, Pant C-I, Perennial, S 20-1, S 118-2 

(released as Laichi, Plunjab lal in 1985), Tiwari
 
- field resistant to leaf curl virus
 
- also resistant to CMV and TMV
 

20. 	 C.annumn Ci 1, Lic-45, N-146 

21. 	 C.ammunn Laichi-2 
- highly resistant to leaf curl virus 

22. 	 C.aunnumn JCA 196, JCA 218, JCA 248, NP-46-A, 
Pant C-I, Pusa Jwala 

23. 	 C.amumum HDA 201, HDA 210 bis, HDA 230, HDA 248, 
HDA 249, HDA 252, HDA 260, I-IDA 268, [IDA 273, HDA 295 
- all lines have C. aunuumn Perennial as a parent 
- also tolerant to CMV under field conditions 
- also resistant to IVY (strains 1and 1.2) 

24. 	 C.annumn Jawahar 218 
- tolerant to leaf curl virus 
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Leaf Curl Virus Complex 	 References 

C.annumn Punjab Lal
 
- resistant to leaf curl virus
 
- also resistant to TMV, CMV, and PVY
 

25. 	 C.annumn Bangla Green (BG-1), CH-1, Singh and Kaur 1990 
Indonesian Selection, Laichi-1, Laichi-2, Lorai, 
LS-l, MF41-1, MS-13, Pant C-I, Perennial, 
Punjab Lal, S 20-1, Surjamani, Tiwari-1 
- field resistant to leaf curl virus 
- also field resistant to CMV 

26. 	 C.frutescens Pusa Sada Blahar Tewari 1991
 
- also resistant to CMV and TMV
 

27. 	 C. annumn US Ill, LS I, LS IV Hundel 1992 
(personal communication) 

28. 	 C.annun Lorai Singh 1992 
- also resistant to TMV, CMV, PVY, and CVMV 

C.annumn S20-1, Laichi 2
 
- also resistant to TMV, CMV, and PVY
 

C.annuum Tiwari
 
- also resistant to TMV and CMV
 

C.annuum Perennial
 
- also resistant to TMV, CMV, PVY, and PVMV
 

C.annuum Punjab Lal
 
- also resistant to TMV, CMV, and CVMV
 

C.annumn Bangla Green (BG-1)
 
- als, resistant to TMV and CMV
 
- also partially resistant to PVY
 

C.annumn Indonesian Selection
 
- also resistant to CMV and PVY
 

C.annuum CH-1, LS III
 
- moderately resistant to leaf curl virus
 
- also resistant toCMV
 

C.anun LS III 
-	 moderately resista.nt to leaf curl virus 

http:resista.nt


25 Sources of resistance to viruses of pepper (Capsicum spp.) 

Pepper Mottle Virus (PeMV) 

1. 	 C.frutescens Greenleaf Tabasco 

(derived from C.frutescens x C.chinense) 

- also resistant to TEV
 

2. 	 C.ann umnIP1159236 
-	 resistant to PeMV 

(multiplication and movement of virus 
prevented in homozygous condition) 

- also resistant to TMV 

3. 	 C.annutin Delray Bell 

- tolerant to PeMV 


(resistance controlled by a single recessive gene) 
- also tolerant to TEV and PVY 

4. 	 C.anunuin Avelar 
- tolerant to PeMV (single recessive gene) 
- also resistant to TEV and PVY 

5. 	 C.anunum Florida VR-4 

- also res;stant to PVY and TMV 


6. 	 C.antutn: FLBG-I 
(derived from Cubanelle and Agronomico-8) 
- tolerant to PeMV 
- also resistant to TEV and PVY 

C.annun Florida VR-4
 
- also resistant to TEV, PVY, and TMV
 

7. 	 C.annumn Tam Mild Jalapeio-l 
(derived from C.annuim Pl 342947, Avelar, and 
Jalapefio L) 
- also resistant to TEV, TMV, and PVY 

8. 	 C.annumn Tambel-2, Tam Mild Chile-2 
- also resistant to TEV, PVY, and TMV 

9. 	 C.annun I'I 152225, PI 159236, Greenleaf Tabasco 

10. 	 C.anynunTambel-2 
- also resistant to TEV, TMV, and PVY 
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Pepper Mottle Virus (PeMV) 

11. 	 C.ammum Tam Mild Chile-2 (TMC-2) 
(derived from C.ammum Agronomico-8, Avelar 
[both resistant to TEV, PVY, TMVJ, Cal-Compack 528, 
and Anaheim TMR-23) 
- also resistant to PV', TEV, and TMV 

12. 	 C.chinense 

13. 	 C.anumn Hidalgo 
- also resistant to TEV, TMV, and PVY 

14. 	 C.anumn Hidalgo, Tambel-1, Tambel-2, 
Tam Mild Chile-I, Tam Mild Chile-2, 
Tam Mild Jalareflo-I 
- also resistant to TEV, TMV, and PVY 

15. 	 C.annuum Tam Rio Grande Gold-Sweet 
- also resistant to TMV, PVY, and TEV 

16. 	 C.annumn Criollo de Morelos (CM) 334 
- also resistant to PVY 

17. 	 C.annuum Tam Veracruz 
(derived from C. annumn, AC 2207, Avelar, PI264281, 
PI 342947, Jalapefio 1158, Jalapefio 100, and Jalapefio L.) 
- also resistant to CMV, PVY, TMV, TEV, and TRSV 
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Pepper Veinal Mottle Virus (PVMV) References 

1. C.annumn DH 2-4, DH 11-15 Rao et al. 1980 

2. C.annumn HDA 818, HDA 832 Gebr6 Selassie et al. 1986 
(androgenetic doubled haploids resulting from tile 
cross Perennial x Florida VR-2 (both susceptible 
parents) 
- resistance to PVMV is a case of complementary 

gene action 

3. C.annumnn Perennial AVRDC 1988 

4. C.annumn HIDA 832, Perennial HDV AVRDC 1990a 

5. C.annumn HDA 248 AVRDC 1990b 

6. C.annumn HDA 248, HDA 249 AVRDC 1991 
C.frutescens PSP- I1
 
- also resistant to CVMV
 

C.annumn Perennial FIDV, HDA 832
 
- also resistant to CVMV and PVY
 

7. C.annun Perennial Singh 1992
 
- also resistant to TMV, CMV, PVY, and
 

leaf curl virus 
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Pepper Vein Banding Virus (PVBV) 	 References 

1. 	 C.annumn DH 2-#4, DH 11-15 Rao et al. 1980 
- also resistant to TRSV and PVMV 
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Potato Virus X(PVX) References 

I. Unidentified Indian local variety 
- immune to PVX 
- also immune to CMV 

- also tolerant to TMV and TLCV 

Konai and Nariani 1980 

C.annuum Pant C-1, Pant C-2 
- tolerant to PVX 

- also tolerant to TMV, CMV, and TLCV 

C.anntuin NP 46-A 
C.frutescens EC 31352 
- tolerant to I'VX 
- also tolerant to CMV 

2. C.frutescens 75 208 
C. praetermissum EC 108633 
- high degree of resistance; only necrotic 

local lesions on inoculated leaves, without 
systemic infection 

Singh and Chenulu 1980 

C.angulosuin EC 97758 
C.pendilten 
C.microcarpum 
- high degree of resistance to PVX (only necrotic 

local lesions on inoculated leaves, without 
systemic infection) 

- also resistant to PVY 

C.annumn var. Kalyan-Sel. 
C.frutescens 76 231 
- moderately resistant to PVX 

(no visible symptoms, but virus recovered) 

3. C.annumn Pant C-I, Pant C-2 
- tolerant to PVX, CMV, TMV, and leaf curl virus 

Konai and Nariani 1983 

C.annumn NP 46-0 
- tolerant to PVX 
- also tolerant to CMV 
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Potato Virus X (PVX) 	 References 

4. 	 C.annumn Delhi Local Konai and Nariani 1983
 
- immune to PVX 
 Tewari and Viswanath 1986 
- also immune to CMV Tewari 1986
 
- tolerant to leaf curl virus and TMV
 

5. 	 C.annumn S 38-2-1, S 94-4-9-3, S 101-2-33 Tewari and Viswanath 1986 
- tolerant to PVX
 
- also tolerant to CMV, leaf curl virus, and TMV
 

C.annumn S 38-3-19, S42-2-4
 
- tolerant to PVX
 
- also tolerant to CMV and leaf curl virus
 

C.annumn S 81-1-1, S 96-4-9
 
- tolerant to PVX
 
- also tolerant to leaf curl virus
 

6. 	 C.annumn Sel. 52-18 Tewari 1986 
(derived from a cross of Pusa Jwala and Delhi Local) 
-	 tolerant to PVX 
-	 also tolerant to leaf curl virus and CMV 

7. 	 C.angulosunt EC97758 Singh and Chenulu 1984 
C.praeterinissum EC108633 
C.frutescens 76 # 208 
-	 resistance governed by a pair of dominant
 

genes
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Potato Virus Y (PVY) 

1. 	 C.annumn P 11 (PI 264281) 
- unaffected by PVY (several strains) 
- reacts in hypersensitive manner to most 

strains of TMV
 
-- tolerant to most strains of TEV
 

2. 	 C.annutim Florida VR-2 

(derived from PI 163192, PI 264281, and 

Cayenne SC 46252) 

- also resistant to TEV 


et gene for resistance (homozygous) confers 
resistance to mild and severe strains of PVY 
and to mild strains of TEV 

- also resistant to TMV 
honozygous for L'
 
(determines imperfect localization response
 
to infection with common TMV)
 

3. 	 C. annuunt P1 264281 
- resistant to PVY-N, IIVY-Nvr, but not to PVY-N)t 

which occurs in Puerto Rico 
- resistance derived from this introduction 

is inherited as a single recessive factor; 
3 loci associated with resistance. 
Inheritance is monofactorial with the 
respective dominant alleles conferring 
susceptibility and the (homozygous) 
recessive alleles conferring resistance 

-	 also resistant to TEV and TMV 

4. 	 C.annin IHR-1049 (Pur Red) 

5. 	 C.annuum Italian EL 

6. 	 C.annium Yolo Y 
(derived from a single mutant plant of 
Yolo Wonder) 
-	 a single recessive gene y' confers resistance 

to mild strains of PVY 
-	 also carries V gene for TMV resistance 

(imperfect localization response to infection 
with common TMV) 
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Potato Virus Y(PVY) 	 References 

7. 	 C.annuum Casca Dura, Mogi-das-Cruzes 

- immune to some PVY strains tested in Brazil
 

8. 	 C.pubescens 1-30771, 1-30772, SA 112, 

C.annuum P 11 (P1 264281) 
- genes yy' for resistance 
- immune to PVY strains tested in Brazil 

9. 	 C. annuum P1264281 (P1 1), Agronomico-8, Acc. 2120 


10. 	 C. annuumt Agronomico-4, Agronomico-7, 
Agronomico-8, Agronomico-9, Agronomico-10, 
Agronomico-1l, and Agronomico-12 
- resistant to most strains of PVY 

11. 	 C. annuuin P 11 (PI 264281) 
- immune to all PVY strains tested in Brazil 

12. 	 C. annuum PI 264281, Agronomico-10, and 

Agronomico 11
 

13. 	 C. annuum Agronomico-9 and Agronomico-10 
(obtained by multiple crossing between 
C. aninuan Casca Dura, Mogi-das-Cruzes,
 
Puerto Rico Wonder)
 

14. 	 C. baccatuin var. pendulum 3-4 

- also resistant to CMV 


15. 	 C. annumn Agronomico-4 
- also resistant to TMV 

16. 	 C. annuum Serrano, Gigante 
- resistant to all PVY strains tested in Brazil 

17. 	 C.annuumn Avelar 
- tolerance due to a single recessive gene 
- also resistant to TEV 
- also tolerant to PeMV 

18. 	 C. annuum Delray Bell 
- tolerant to PVY 
- also tolerant to TEV and PeMV 
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Potato Virus Y (PVY) 

19. 	 C.aunnuni Italian EL, Agronomico, Mogi-das-Cruzes 

20. 	 C.annuum cv 136 

- also resistant to TMV and TEV
 

21. 	 C.annuum Florida VR-2 

- yy gene for resistance
 

C.baccatun var. pendulum P-7 
-	 virus titer in F, is intermediate between that 

of the resistant and susceptible parents 

22. 	 C.annuumn Agronomico-8, Avelar, Doux d'Alger, 
Ikeda, Jalapefio, LP 1, L 136, P1 264281, P 11, 
Puerto Rico Wonder, Serrhno Vera Cruz 

C.baccatuni var. pendulun 3-4
 
- recessive gene for resistance
 

(allelic to Yolo Y resistance)
 
-	 probably there is a single locus with many 

different alleles 

C.annunni Rama, Turrialba 
-	 hypersensitive reaction (local lesions followed by 

generalized necrosis) with certain strains of PVY 

23. 	 C.annuum Delray Bell 
- also resistant to TEV 

(el" resistance gene for TEV) 
- also tolerant to PeMV 

(et""resistance gene for PeMV) 
-	 develops mild mottle symptoms on leaves, 

but no fruit symptoms 

24. 	 DH 16-4, DH 30-4 

25. 	 C.annuum Pant C-1 
C.aqulosmn EC 97758 

26. 	 C.annuum Chanchal, CM 511, CM 517, CM 526, 
CM 550, EC 31349, G 2, G 3, G 4, G 5, IC 2345, 
IC10435, IC18205, KA 22, K. No. 2, NP 23, NP 37, 
NP42, X 196, X197, X 198 
C.frutescens 76 # 55, 76 =252 
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Potato Virus Y (PVY) 

C.angulosuni EC 97758 
C.nicrocarpunt 
C.pendum 
-	 resistant to PVY 

C.annunmn NP 36, IC 3430
 
C.frutescens 76 201, 76 # 208
 
C.pubescens 
-	 moderately resistant to PVY 

27. 	 C.annuunt Florida XVR 3-25, USAJI-5 

- also resistant to TEV
 

28. 	 C.annumin Florida XVR 3-25 
(derived from C.chacoense P1 260435 x C.annumn VR-2) 
- carries el" and L' resistance genes 
- also resistant to TMV 

29. 	 C.annnuum Florida VR-4 
(derived from VR-2 x Delray Bell) 
- also resistant to TEV and PeMV 
- susceptible tocommon TMV 
- carries resistance genes et" and r..' 

30. 	 C.annumn Todo Ano 

31. 	 C.annuun Serrano Vera Cruz 
- resistant to PVY strains 0, 1, 1.2 

32. 	 C.annumn FLBG-1 
(derived from Cubanelle and Agronomico-8) 
- also resistant to TEV 
-	 also tolerant to PeMV 

C.annumn Florida VR-4 

- also resistant to TEV and TMV
 

33. 	 C.annumn Agronomico-1OG, Agronomico-13, 
Agronomico-14, Agronomico-15, 
Agronomico-16, Magda, Margareth 

34. 	 C.annumn Tam Mild Jalapefio-1 
[derived from C. annum P1 342947 (resistant to 
TEV, PVY, and TMV), Avelar (resistant to TEV 
and PVY), and Jalapeno L( 
- also resistant to TEV, TMV, and PeMV 
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Potato Virus Y(PVY) 

35. 	 C.annuun Florida VR 2-34 
- also resistant to TEV and TMV 

- carries resistance genes ct' and L'
 

36. 	 C.annuum USAJI 5 

(derived from l 265281, resistant to TEV and PVY 

[et"]
and a selection from ECUAJI, resistant to ?VY) 
- also resistant to TEV 

37. 	 C.annumn ECUAJI (from Ecuador) 

38. 	 C.baccatuin var. pendulumn 
C.chIinense 
C.eximinn 
C.flexuosuln 
-	 resistant to PVY by hypersensitive type of reaction 

39. 	 C.annuum Tambel-2, Tam Mild Chile-2 (TMC-2) 
-	 also resistant to TEV, PeMV, and TMV 

40. 	 C.annuuin Tam Mild Chile-2 (TMC-2) 
(derived from Agronornico-8 and Avelar [both resistant 
to TEV, I'VY,and TMV], Cal-Compack 528 
and Anaheim TMR-23)
 
- also resistant to PeMV, TMV, and TEV
 

41. 	 C.annunm Florida \I,-2, Lamuvo, Early Prolific, 

California Wonder 300
 

42. 	 C.annutin var. angulosun EC 97758 
C.baccatum var. inicrocarpum
 
- single pair of identical recessive genes
 

C.annunm cv. NP 36
 
C.frutescens 76 = 208
 
C.pubescens 
-	 moderately resistant (monogenic recessive) 

43. 	 C.annu~un Long Green Chile 76042, 
lam Mild Jalapefio 1,Texas Bell 17004,
 
- also resistant to TEV, NMV, and TMV
 

44. 	 C.annumn Agronomico-8, Agronomico-10, Avelar, 
Casca Dura, Ikeda, Moura, H 264281 (Pll),
 
Puerto Rico Wonder
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Potato Virus Y(PVY) 

45. 	 C.chinense 
C.baccatum var. pendulum 
C.eximium 
C.flexuosum 
-	 all show local lesions and leaf drop 

C.pubescens 
- shows local lesions and leaf drop
 
- also resistant to ToMV and CMV
 

46. 	 C. cardenasii 
C. frutescens 

47. 	 C. anumni S 38-2-1, S 38-3-19, S 42-2-4, 
S 52-1-6, S 96-4-9-3, S 96-4-8, S 101-2-33 
- tolerant to PVX 
- also tolerant to TMV, CMV, and TLCV 

C. annmmnS81-1-1, S 96-4-9 
- also tolerant to PVX and leaf curl virus 

48. 	 C. annuum Tarnbel-2 
- also resistant to TMV, TEV, and PeMV 

49. 	 C. annum Tam Mild Chile-2 (TMC-2) 
(derived from Agronornico-8 and Avelar [both 
resistant to TEV, PVY, and TMVJ, Cal-Compack 528 
and Anaheim iTMR 23) 
- also resistant to TEV, TMV, and PeMV 

50. 	 C. annuum Hidalgo 
(derived from Il 342947 [resistant to TEV, PVY, 
and TMVJ x Avelar [resistant to TEV and PVY]) 
- also resistant to TEV, TMV, and PeMV 

51. 	 C. annumn Hidalgo, Tambel-1, Tarnbel-2, 
Tani Mild Chile-,Tarn Mild Chile-2, 
Tam Mild Jalapeno 1 
- also resistant to TEV, TMV, and PeMV 

52. 	 C. annumn Tarn Rio Grande Gold-Sweet 
- also resistant to TEV, TMV, and PeMV 
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Potato Virus Y(PVY) 

53. 	 C.annuumn PM 4 

(F,hybrid, Northrup Seed Co.)
 
- single dominant gene for resistance to all PVY
 

strains tested in Brazil, including a new strain, Y" 

54. 	 C.anniiunt Redlands Sweet Sue 

(derived from Yolo Y x Hungarian Yellow Wax) 

-- resistant to Australian strain I (but not to
 

strains 2 or 3) 

55. 	 C.annuun Perennial 

- partly resistant (highly tolerant) to several 


PVY strains 

- also resistant to virus strain EP 11, which
 

is serologically distinct from other PVY
 
strains and virulent on most of the resistant lines 

- also tolerant to CMV tinder field conditions 

C.annlun HDA 201, HDA 210bis, [IDA 230,
 
[IDA 248, HDA 249, [IDA 252, IDA 260,
 
HDA 268, HDA 273, [IDA 295
 
(all lines have Perennial as a parent)
 
- resistant to IVY strains 0, 1,and 1.2
 
- also tolerant to CMV and tomato yellow leaf curl
 

virus (TYLCV) under field conditions 

56. 	 C.anntuin YoloY, Maor, Red lands Sweet Sue 
- resistant to PVY strain I in Australia 

C.annumn Bell Tower 
- resistant to lVY strain I in Australia 
- partially resistant to PVY strain 2 in Australia 

C.annunm Delray Bell, Florida VR-4 
- resistant to PVY strain 1, 2, and 3 in Australia 

C.annuinn Acc. 1534 (piquin type chilli) 
-	 highly resistant to PVY strains 1, 2, and 3 in 

Australia 

57. 	 C.aniunin Agronomico 10G, Magda, Margareth 

58. 	 C.annu i Punjab Lal 
- also resistant to TMV, CMV, and leaf curl virus 

References 

Nagai 1987
 

Hibberd et al. 1988, 1989
 
Thomas et al. 1989
 

Pochard 1988, 1989
 
(personal communication)
 
Pochard and Daubbze 1989
 

Thomas et al. 1989 
Hibberd et al. 1989 

Nagai 1989 

Singh and Cheema 1989 
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59. C.anutumn Hidalgo, Rio Grande Gold AVRDC 1991 
C.baccatum PEN 3-1 
Unknown species AVRDC Acc. C 00006, C 00574 

C.annuum HDA 273 
- also resistant to CVMV 

C. ainumn HDA 832, Perennial HDV 
-- also resistant to CVMV and PVMV 

60. C.annumn Criollo de Morelos (CM) 334 Palloix et al. 1991 
-- rapid blockage of virus infection, associated Palloix 1993 

with local necrotic lesions (personal communication) 
- dominant gene (Ci-2) controls resistance to Chaine-Dogiment 1993 

pathotypes PVY 0, 1,and 1-2 
- also resistant to PeMV 
- also carries c!i-) gene that confers recessive 

resistance to PVY 

61. C.aunnum AVRDC Acc. C 01175 Green 1991 
(Criollo de IMorelos 334) (unpublished) 
- also resistant to CVMV 

62. C.annumn AVRDC Acc. C 00229-1, C 00753, AVRDC 1992 
C 01511, C 05116; Thailand lines Kee Noo Chinda 
No. 1,Chinda No. 23, Chinda No. 24, Hua Rua No. 1, 

Lua Rua No. 2, Hia Rua No. 3, Sri Saket 
Unknown species AVRDC Acc. C 00352, C 00373, 
C 00574, C 00595, C 01176, C 05078 

C.chinense AVRDC Acc. C 00304 
- also resistant to ToMV, TMV, and PMMV 

C.baccatun var. pemidulumn AVRDC Acc. C 00803 
Unknown species AVRDC Acc. C 01173 
- also resistant to ToMV 

C.baccatun var. pehndulum AVRDC Acc. C 00753-1, 
C 01172 
C.chinense AVRDC Acc. C 00940 
C.frutescens AVRDC Acc. C 00848 
Unknown species AVRDC Acc. C 01090, C 01175 
- also resistant to TMV and ToMV 
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Potato Virus Y(PVY) 	 References 

63. 	 C.annumn Lorai, Perennial, S20-1 Singh 1992
 
(selection from a cross of Perennial xLong Red)
 
- also resistant to CMV, TMV, and leaf curl virus
 

C.aPnunm l'nnjab Lal
 
- partially resistant to IVY
 
- also resistant to CMV, TMV, and leaf curl virus
 

C.annumn Indonesian Selection
 
- also resistant to CMV and leaf curl virus
 

64. 	 C.annuum IHR 993 (EC 171502), IHR 994 (IAC-8) George et al. 1992 
C.frutescens IHR 1243 (EC 218673) 
C.pubesc,'ns IHR 1267 (EC 218692) 

C.anun IlIR 2-13 (Attapadi Lokal),
 
IFR 328-0 (Anekal Lokal), IHR 384 (Perennial),
 
I- R990 (LIC B), IHR 1(149 (P'uri Red), Pant C-1
 
C.chim,'ns,, IHR 1252 (EC 218682)
 
C.frutescens ItlR 1274 (EC 218704)
 
- also resistant to CMV
 

65. 	 C.amnum Laichi 2, S 20-1 Singh 1992
 
- also resistant to TMV, CMV, and leaf curl virus
 

C.annumn Perennial
 
- also resistant to TMV, CMV, PVMV, and leaf curl virus
 

C.annumn Lorai
 
- also resistant to TMV, CMV, CVM, and leaf curl virus
 

C.annumn Indonesian Selection
 
- also resistant to CMV and leaf curl virus
 

C.annumn Bangla Green (BG-1)
 
- partially resistant to IVY
 
- also resistant to TMV, CMV, and leaf curl virus
 

66. 	 C.annumn Yolo Y Ortega et al. 1992 
- resistant to IVY 0 but not to PVY I 
- carries gene ,' for resistance 

C.annumn Italian EL
 
- resistant to IVY-(), but not PVY-I
 
- resistance is recessive and monogenic
 
- resistance gene(s) the same or allelic to
 

Yolo Y resistance genes 
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Potato Virus Y(PVY) References 

C. annuiun Florida VR-2 
- resistant to PVY-1 but nlot PVY 1-2 

C. annuum Serrano Vera Cruz 
- resistant to PVY-0, 1,and 1-2 

67. C. nnuumn Tant Veracruz Villal6n et al. 1992 
(derived from C.annuum, AC 2207, Avelar, PI 264281, 
PI 342947, Jalapefio 1158, Jalapefio 100, and Jalapefio L.) 
- also resistant to CMV, PeMV, TEV, TMV, and TRSV 

C. anuum Avelar, Pl 3-12947 
- also resistant to Texas isolates of TEV and TMV 

68. C. annuum AVRDC Acc. C 01175 (Criollo de Morelos AVRDC 1993 
334), C 01276, PBC 392, Serrano Tampiquefio, 
Thailand Lines Chinda No 1,FIa Rua, Lueng 1, 
Ltueng 2, Lueng 3, Lueng 4, Lueng 7, Lueng 8, 
Lueng 9, Lueng 10, Tupang 

C..frutescens AVRDC Acc. C 05459, C 05550, 

C 05560, C 05570, C 05571, C 05572 

C. annumn AVRDC Acc. C 05342 

C.frutescensAVRDC Acc. C 05473 
- also resistant to romv 

69. C. annuum PBC 349, PBC 365, P3C 370, PI3C 450, AVRDC 1994 

PBC 454, PBC 458, PIBC 483, PBC 495, PBC 521, 

PBC 524, PBC 534, PBC 535, PBC 545, PBC 580, 

PBC 581, PBC 582, PBC 596, PBC 622, PI3C 710, 
PBC 729, I13C 730, PIBC 731, PBC 787, I'BC 830 

C. annumn AVRDC Acc. C 01664 

- also resistant to CVMV 
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Tobacco Etch Virus (TEV) 

I. 	 C.chinense P11152223 

2. 	 C.annumn SC 46252 

- resistant, but not immune to TEV 

- single recessive gene for resistance
 

3. 	 C.chinense P11152225 (from Peru) 

- resistant, but not immune to TEV
 

4. 	 C.annun PI 264281 

- single recessive gene for resistance 

- also resistant to IVY and TMV
 

5. 	 C.frutescens Tabasco-G (Greenleaf Tabasco) 
(derived from C. frutescens Tabasco, C.chinense 
P11152225 and PI159236) 
- monogenic resistance
 
- also resistant to PeMV
 

6. 	 C.annum P 11 

- tolerant to most strains of TEV
 
- unaffected by PVY (several strains)
 
- also resistant to TMV
 

(hypersensitive resistance to most strains of TMV) 

7. 	 C.anuum Acc. 2120, Agronomico-8 
(a derivative of P1 264281 [P 11]) 

C.frutescens P11152225, P11159236 

8. 	 C.frutescens LP-I 
- resistance to TEV dominant 
- also resistant to CMV (recessive) 

9. 	 C.frutescens Greenleaf Tabasco 
- also resistant to PeMV 

10. 	 C.annuum Delray Bell 
- also resistant to PeMV and PVY 

References 

Greenleaf 1953
 

Greenleaf 1953, 1956
 
Cook 1960
 

Greenleaf 1953, 1959
 

Greenleaf 1956
 
Cook 1960
 

Greenleaf 1956, 1975
 
Zitter 1972
 

Cook and Anderson 1959
 

Nagai and Smith 1968
 

Barrios et al. 1971
 

Zitter 1972
 
Greenleaf 1986
 

Zitter and Cook 1973
 
Cook et al. 1977
 
Cook 1984a
 



42 

Tobacco Etch Virus (TEV) 

11. 	 C. annumn PI 264281 (P 11) 

- immune to TE'
 

12. 	 C.annuum cv. 136 

- also resistant to TMV and PVY
 

13. 	 C. annumn Avelar 

- TEV tolerance due to a single recessive gene 

- also resistant to PVY and PeMV
 

1-. 	 C. annmut VR-2, Delrav Bell 

- also resistant to TMV and PVY
 

15. 	 C. amm:;.,;: Florida VR-2, \/R-4, Delray Bell 

- also resistant L,,
PVY and PeMV 

16. 	 C. annuumn P1 342947 (Acc. 2120), P1410407 (Avelar), 
PI42016 (Agronomico-S) 
C.chinense IPI152225
 
- highly resistant to TEV
 

C. anunum 1'l264281 (1)11), 11 432948
 
- moderately resistant to TEV
 

C.annuumn P1 3429-19 (Casca Dura)
 
- resistant in the greenhouse hut not in the field
 

17. 	 C. annuum Florida XVR 3-25, USAJl-5 
- also resistant to I'VY 

C. annumi Florida VR-4
 
- also resistant to PeMV, PVY, and TMV
 

18. 	C. annuum FL3G-1 
(derived from Cubanelle and Agronomico-8) 
- also resistant to IVY 
-	 also tolerant to PeMV 

C. mmuum Florida VR -1
 
- also resistant to TMV and IVY
 

19. 	 C. annumn Tam Mild Jalapefio-1 
(derived from C. annuum P1 342947, Avelar, and 
Jalapefio L) 
- also resistant to TMV, PVY, and PeMV 

Technical Bulletin No. 20 

References 

Weinbaum and Milbrath 1976 

Morales et al. 1976 

Zitter and Cook 1973 
Zitter and Ozaki 1973 

Cook 1977 

Cook et al. 1977 
Cook 1984a 

Sowell and Demski 1977 

Cook 1982 

Subramanya et al. 1983 

Villal6n 1983 
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Tobacco Etch Virus 

C.annumn Long Green Chile 76042, Texas Bell 
-	 also resistant to Texas strains of SL-TMV, 

PVY, and PeMV 

20. 	 C.anntuin Florida VR 2-34 

- also resistant to PVY and TMV
 

21. 	 C.annumn USAJI 5 
(derived from PI 265281, resistant to TEV and PVY 
[et"
]and a selection from ECUAJI, resistant to PVY) 
- also resistant to PVY 

22. C.annumn California Wonder 300, Early Prolific, 
Florida VR-2, Lamuyo 
- resistant to PVY common strain (PVY") in Chile 

23. 	 C.annumn Tambel-2, Tam Mild Chile-2 {TMC-2) 

- also resistant to PVY, PeMV, and TMV
 

24. 	 C.chinense AC 2176 TEV 

- also resistant to TMV
 

25. 	 C.annumn Cayenne SC 46252, Pimsan 3 

- resistant to TEV (it"
gene for resistance) 

C.annuin Cayenne 16, Cayenne 17, Cayenne 18, 
Cayenne 19, Cayenne 20 
- also resistant to PeMV 

26. 	 C.annumn Tam Mild Chile-2 (TMC-2) 
(derived from Agronomico 8,Avelar [both resistant 
to TEV, PVY, ar,d TMVI, Cal Compack 528, and 
Anaheim TMR-23)
 
- also resistant to PVY, PeMV, and TMV
 

27. 	 C.annuumn Tambel-2 
- intermediate resistance 

- also resistant to TMV, PVY, and PeMV
 

C.annuun Agronomico-8
 
- moderately resistant
 

28. 	 C.annumn Hildalgo, Tambel-1, Tambel-2, 
Tam Mild Chile-I, Tam Mild Chile-2, 

Tam Mild Jalapefio-1
 
- also resistant to PeMV, TMV, and PVY
 

References 

Cook 1984b 

Cook 1984d 
Greenleaf 1986 

Apablaza and Jorquera 1985 

Abdalla and Desjardins 1985 

Kounovasky et al. 1985 

Greenleaf 1986 

Villal6n et al. 1986 

Villal6n 1986a 
Padgett et al. 1987 

Villal6n 1986c 
Villal6n et al. 1986 
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29. 	 C.chinense Horvath 1986b 

30. 	 C.annuumn Hidalgo Villal6n 1986b 
(derived from PI 342947 [resistant to TEV, PVY, 
and TMV] xAvelar [resistant to TEV and PVY]) 
- also resistant to PVY, PeMV, and TMV 

31. 	 C.annumn Tam Rio Grande Gold-Sweet Villal6n 1987 
- also resistant to PeMV, PVY, and TMV 

32. 	 C. annutin Georgia C 44NV, Georgia C 44CA Kuhn et al. 1987 
-	 highly resistant under greenhouse conditions
 

but mild mottle in 10% of the plants in the field
 

33. 	 C. chinense PI 159241 Padgett et al. 1987 

34. 	 C.annumn GA-C44-V22 Kuhn et al. 1987, 1989 
- highly resistant Linder greenhouse conditions 

(no symptoms; no virus detected by ELISA) 
-	 highly tolerant under field conditions
 

(mild mottle observed in the field in 15%
 
of the plants, but virus was not detected)
 

C. annnti Florida XVR-3-25
 
- difficult to infect mechanically
 
- highly resistant under greenhouse conditions
 

(no symptoms; no virus detected by ELISA) 
-	 mild disease in the field (50-85% of plants
 

developed mild symptoms in the field.
 
Virus could be detected in less than 15%
 
of the plants with symptoms)
 

C.annumn Tambel-2, Asgrow-XP-5021 
-	 moderate resistance (low to medium virus
 

titer for 2-3 weeks after inoculation)
 

35. 	 C. anniuin Tam Veracruz Villal6n et al. 1992 
- also resistant to CMV, PVY, PeMV, TMV, and TRSV 

C. annumni Avelar, PI 342947
 
- also resistant to Texas isolates of PVY and TMV
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Tobacco Ring Spot Virus (TRSV) References 

1. C.annuumn Tam Veracruz 
(derived from C. annumn, AC 2207, Avelar, PI 264281, 
P1342947, Jalapefio 1158, Jalapefio 100, and Jalapefio L.) 
- also resistant to CMV, PeMV, PVY, TEV, and TMV 

Villal6n et al. 1992 

2. C.annuum DH 2-4, DH 11-15 
- also resistant to TPVBV and PVMV 

Rao et al. 1980 
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Tobamoviruses' 

1. 	 C. baccatunPI 152234 

C. chinense PI 152222, PI 152225
 
Unlisted species P11152221, PI 152235, P1152453
 
- local lesions
 

2. 	 C. chinense FI 152225, PI 159236, 

P1159241, PI 257284, PI 315008, PI 315024, 

PI 315023
 

3. 	 C. annuum P11 (PI 264281) 
- reacts in a hypersensitive manner to most strains 

of TMV
 
- tolerant to most strains of TEV
 
- unaffected by PVY (several strains)
 

4. 	 C. annuum Florida VR-2 

- resistant to TMV 

- also resistant to strains of PVY and TEV 


5. 	 C.annuium PI 264281 

- also resistant to PVY and TEV 


6. 	 C. annumn P1163201 
- necrotic local lesions on inoculated leaves 
- no systemic infection 

7. 	 C. annuum PI 183441 

-	 a plant of this introduction remained 

symptomless after repeated inoculations 

8. 	 C.annumn cv. 136 

- also resistant to TEV and PVY 


References 

Greenleaf 1953
 

Greenleaf 1956
 
Boukema 1977
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Greenleaf 1986
 
Sooch et al. 1976
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IVT 1984
 
Nagai 1984
 

Pound and Singh 1960
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Cook 1966
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'Several tobamoviruses are known to infect peppers (see Appendix 1), the most common of which are tobacco mosaic 
virus (TMV), tomato mosaic virus (ToMV), and pepper mild mottle virus (PMMV). Some literature references, 
particularly the early ones, do not distinguish between the different tobamoviruses but reier only to TMV, while they 
may actually be dealing with ToMV or PMMV. For information on the different strains and pathotypes of the 
tobamoviruses, the reader is referred to the AVRDC Technical Bulletin No. 18: Characteristics and control of viruses 
infecting peppers: a literature review. 
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Tobamoviruses 

9. 	 C.annunn Yolo Y 

- also resistant to PVY 


10. 	 C.frutescens Tabasco 

C. microcarpuin 
-	 immune to TMV 

C.annumn Birdeye, 971
 
- hypersensitive reaction with TMV
 

11. 	 C.annumn Agronornico-9, Agronomico-10, 

Agronornico- 11, Agronornico-12 

- highly resistant to TMV
 
-	 also resistant to PVY 

12. 	 C.chinense PlI 159236 

- also resistant to PeMV 


13. 	 C.annuuin Agronornico-4 

14. 	 C.annuunn A27, C1, IC 3425, IC 3440, IC 3588, IC 3779, 

Konidiverun G2, Purl Orange, Puri Red, Surjaniukhi
 
- field resistant to TMV
 

15. 	 C.annuum S 5-4, S 20-1, S 41-1, S 41-2, S 41-3, 

5 69-1, S 72-3, S 72-4
 

16. 	 C. annuun INRA Bird's Eve, Larnuyo, Yolo Wonder, 
Yolo Y,Toledo F, 

17. 	 C.annumn Yolo Wonder, Yolo Y 
- genotype LAI 

- also resistant to PVY
 

C.annumn cv. 136
 
- also resistant to TEV and PVY
 

18. 	 C.annuum Fusimi, Kimjang gochu, Sae gochu, 
Sandia, 2520, Taekuk, Wheonggeri 128-2-1, 
Wheonggeri 128-3-3, Yolo Y 

References 

Cook 1966
 
Morales et al. 1976
 

Greenleaf 1986
 
Pochard 1977
 

Rarnakrishnan et al. 1966
 

Nagai and Costa 1972
 
Nagai 1973
 

Zitter 1972
 
Boukerna 1977
 

Subrarnanya 1982
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Singh 1973
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C.frutescens Tabasco 131-4 
- local lesions only in inoculated leaves 
- possibly carries the L gene for resistance 

19. 	 C. chinense P11152225 

- Idominant gene
 

20. 	 C. anumn Florida VR-2 

- also resistant to TEV and PVY 


21. 	 C. baccatum 

- resistant to strains P 0 and P 1
 
- susceptible to strain P 1.2
 

22. 	 C. annumn Perennial 
- also resistant to CMV and leaf curl virus 
- 3weakly recessive genes control resistance 

to CMV, TMV, and leaf curl virus 

23. 	 C. annumn Kalocsai VI 
(derived from a cross between a half wild 
hypersensitive Chinese variety and 
the susceptible variety Szeged 91-95) 
- also tolerant to CMV 

24. 	 C. annumn Keystone Resistant Giant 
- L' gene for resistance 

25. 	 C. chinense (10 lines) 
L.- gene for resistance 

C. chinense P 152225, PI 159233, PI 159236,
 
PI 213917, P1215024, PI 224424, P1257284,
 
P1315008, PI 315023
 
- local necrotic lesions with P 8 strain
 

26. 	 C. annuum Bangla Green, HS-1, Jamni, Laichi, Longi, 
Lorai, Pant C-I, Perennial, S 20-1, S 118-2, Tiwari 
- also resistant to CMV 
- also field resistant to leaf curl virus 

27. 	 C. annumn Kremovyi 20 (Cream 20), Yolo Wonder, 
Adygei, Konservnyi, Krasnyi, Red Canning 
C. baccatun var. pendulum 
C. chinense 
C.frutescens 

van den Berkmortel 1977 

Cook 1977; 
Greenleaf 1986 

Rast 1977 

Singh and Thakur 1977 

Szirmai 1978 

Zatyko 1978 

Boukema 1978, 1980 

Singh and Thakur 1979 

Timina and Balashova 1979 
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Tobamoviruses 	 References 

28. 	 C. annuum Fehdr6z6n Zatyko et al. 1979
 
- L' gene for resistance Tobias and Csillery 1982
 

29. 	 C.chinense P1 159236, P1213917, P1224424, Boukema et al. 1980
 
PI 257117, P1257284, P1 281428,
 
P 315008 (Miscucho), PI 315023 (Mishme),
 
P1 315024, P1159233 (listed C. annuum),
 
P115362, PI 5380, Pl 5393, PI 5395, PI 5397,
 
P1 5401, P15416, P15431, Pl 5451, P1 5490,
 
Pl 7204, Pl 7208, W10, D8 

1- genotype LVL

- resistant to tomato strain P 0 and "pepper strains"
 

P 1and P 1.2, but not to P 1.2.3.
 

C. chinense Ru 72-292
 
- resistant to tomato strain P 0
 
- genotype LL'
 

C.frutescens Tabasco
 
- L-L genotype
 
- resistant to P 0 and P 1
 

C.chinense PI 152225
 
- segregates I susceptible, 8 resistant
 

C.chinense PI 159241
 
- segregates 2 susceptible, 7 resistant
 
- I dominant gene
 

30. 	 C. annumn Pant C-I, Pant C-2 Konai and Nariani 1980 
- also resistant to CMV, PVX, and leaf curl virus 

Unidentified local Indian variety
 
- tolerant to TMV
 
- also immune toCMVand PVX
 

31. 	 C. annumn Gypsy ( F, hybrid ) Tigchelaar 1980 

32. 	 C. chinense PI 152225, PI159230, Pl 315008, Gebr6 Selassie et al. 1981 
P1315023
 
- resistant by hypersensitivity to a
 

new strain isolated from C. annumn Lamuyo
 

33. 	 C. chinense (7 accessions) Boukema 1982 
- resistant to a strain of TMV; isolated from 

C.frutescens Tabasco 
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34. 	 C.chacoense 1260429, SA 185 

- L'gene for resistance 


35. 	 C.annumn Florida XVR 3-25 

- also resistant to I'Y and TEV
 

36. 	 C.annum Florida VR 4 

- also resistant to PVY, TEV, and IeMV
 

37. 	 C.annuum Yolo Wonder, Florida VR-2 

- resistant to patlhotvpe TM V-f'0
 

38. 	 C.ann uieti: Keystone 
- resistant to aCuban strain ot IMV 

3). 	 C. chacoense SA 185 

-	 resistant to TMV\ strain P 1.2.3 
-	 resistance isbased on I incompletely 

dominant gene 

40. 	 C.annumn KKG-W3, Gumzulina, Poivron, Titan 
- resistant to TMV-T 

41. 	 C.annumI Garden Sunshine 
(derived from Yolo Wonder xAconcaqua) 

12. 	 C.a1uun PIusa Jwala 
- also resistant to leaf curl virus and CMV 

43. 	 C.baccatun P1260549 


C. chinense Il159233 (USA), H 159236 (USA), P1l257284
 
(Spain), 1 315008 (Miscucho), 1 315024 (Peru)
 
- resistant to tomato and pepper strains
 

C.annuum Rama, Turrialba
 
- resistant to pepper strain P 11
 

58 species 
-	 resistant to TMV-T and TMV-Tm 

31 species
 
- resistant to TMV-P 11 (pepper strain)
 

5species
 
- resistant to TMV-P 8 (pepper strain)
 

Boukena 1982, 1984
 
Tobias and Csillery 1982
 

Cook 1982
 

Cook 1982, 1984
 

Dumas de Vaulx et al. 1982
 

Cordero and Gaborjanyi 1982
 

IVT 1982
 

Kostova 1982
 

Millet and Jones 1982
 

Tewari 1982
 
Singh and Singh 1989
 

Rast 1982
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Tobamoviruses 

44. 	 C.annuum S38-2-1, S 94-4-9-3, S 101-2-33 
- tolerant to TMV 
- also tolerant to CMV, PVX, and leaf curl virus 

45. 	 C.frutescens 33/5 
- dominant oligo gene 

Line L938 
-	 single recessive gene 

46. 	 C.annuum (54 lines) 
- resistant by hypersensitive reaction 

47. 	 C.aunnumn Lorai, Longi, Pant C-1, Perennial, S 118-2 
- resistant/tolerant to TMV 
-	 also resistant/tolerant to CMV and leaf curl virus 

48. 	 C.annunin Pant C-1, l'ant C-2 
- tolerant to TMV 
- also tolerant to CMV, PVX, and leaf curl virus 

C.annumn Delhi Local 
- tolerant to TMV 
- also tolerant to leaf curl virus 
- immune to CMV and PVX 

49. 	 C.annumn Ta nlMild Jalapeno-I 
(derived from C.annumn PI 342947, Avelar, and 
Jalapefo L) 
- also resistant to TEV, IVY, and PeMV 

50. 	 C.annuumn Florida VR 2-34 
- also resistant to IVY and TEV 

51. 	 C.annuum Florida XVR 3-25 
(derived from C.chuCo,,i'ePl 260435 x 
C. aniumn Florida VR-2) 
- also resistant to IVY 

52. 	 C.bacca lntt v,ir. baccalum 
C.baccatum var. pendulmn 
C.frulescens va r. minimum 
C.frulescens Tahasco 
C.praetermissum 
C.pubescens 

References 
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53. 	 C.chacoense P1260429 

- resistant to TMV strain P1.2.3
 
- resistance is based on I single incompletely
 

dominant gene L' 

54. 	 C. annuum Torito 
- resistant to TMV-0 

55. 	 C.auuni L 290, L305, L323 

;6. 	 C.annumn Tarn Mild Chile-2 (TMC-2) 

57. 	 C.annumn Tambel-2 
- also resistant to PVY, PeMV, and TEV 

58. 	 F,generation 
(Alnapaprika and Paradicsomalaku Zold Szentesi x 
Florida VR-2) 

59. 	 C. anutun Wongkyo 306 

60. 	 F, generation 
(C. annui:'iAlbena ns8 x C. chinense AC 2176) 

61. 	 C.chacoense 

62. 	 C.annuum Bighart, Pimsan 1, Pimsan 2 
- L gene for TMV resistance 

C. annumn Florida VR-2, Florida VR 2-34,
 
Florida XVR 3-25, Keystone Resistant Giant,
 
Verbeterde Glas, Yolo Wonder, Yolo Y
 
- L'/U genotype
 
- resistant to strains of TMV (P0)
 

C.frutescens Tabasco 

63. 	 C.baccatum var. microcarpuin 
C.chacoense 
C.frutescens v\ir. cerasiforue 
C. frutescess Tabasco
 
- also resistant to CMV
 

IVT 1984 

Stolk 1984 

Jilaveanu et al. 1984 

Abdalla and Desjardins 1985 
Villal6n 1986a, c 

Abdalla and Desjardins 1985 
VillahCn 1986a, c 

Barta et al. 1985 

Choi and Pac 1985 

Kounovasky et al. 1985 

Yildiz et al. 1985 

Greenleaf 1986 

Horvath 1986b 
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Tobamoviruses 	 References 

C.baccatuin var.pendulum 
- resistant to TMV and ToMV
 
- also resistant to CMV
 

C.pubescens 
- resistant to ToMV
 
- also resistant to CMV and PVY
 

64. 	 C.annuum Jangsu (F, hybrid), Wongkyo 306 RDA 1986
 
- also resistant to CMV
 
- TMV and CMV resistance derived from
 

Taigukgochu, a local variety from Thailand 

65. 	 C.annum Agronomico-8 Villal6n 1986a 

C. znnuum Tambel-2
 
- also resistant to PVY, TEV, and PeMV
 

66. 	 C.annumn Hidalgo Villal6n 1986b 
(derived from PI342947 Iresistant to TEV, PVY, 
and TI'jV \Avelar fresislant to TEV and PVYI) 
-	 also resistant to PVY, TEV, and eMV 

67. 	 C.annum [lidalgo, Tambel-l, Tambel-2, Tam Mild Villal6n 1986c 
Chile-I, Tam Mild Chile-2, Tam Mild Jalapefio-1 Villal6n et al. 1986 
- also resistant to PeMV, IVY, and TEV 

68. 	 C.annum Bangla Green, IS-I, Jamni, Laichi, Longi, Singh and Kaur 1986 
Lorai, Pant C-I, Perennial, S 118-2, S20-1, Tiwari 
- also resistant to CMV and field resislant to 

leaf curl virus 

0). 	 C.annumn Catalan, Fado (1:1), 1 leldor, Jericho, Betti et al. 1986 
ILamuvo, Melody (1F,), Pacific, Rinascita, Shamrock, 
Y010 Wrmd1e r 1 

70. 	 C.annuum S 38-2-1, S 38-3-19, S 42-2-4, S 52-1-6, Tewari and Viswanath 1986 
S96-4-9-3, S %-4-8, S 101-2-33
 
- tolerant toT[MV
 
- also tolerant to CMV, IVX, and TLCV
 

71. 	 C.annuum Tam Mid Chile-2 (TMC-2) Villal6n et al. 1986 
(derikved from AgronomiLc0 S,Avelar [both resistant 
to TEV, I'VY, TIMVI, Cal Compack 528 and Anaheim 
TMR-23) 
- also resistant to I'VY, PN\IV, and TEV 
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Tobamoviruses 

72. 	 C. aunnumn Novi (FI), Delgado (F,) 

- IL.L alleles for resistance
 

73. C.annumn Tam Rio Grande Gold-Sweet 

- also resistant to I'eMV, IVY, and TEV
 

74. 	 C. chacoense Pl 260-129 line Chaton 2-2 

- resistant to TM\IV strains 0, 1, 1.2, 1.2.3 


C.bacca turn var. pendulum 152234, 159235 
- only local lesions with TMV 

75. 	 C.chirnnse 1'I315008 (Miscucho) 
- resistant to P'0, P1, IP1.2, but not P1.2.3 

70. 	 C. annunum Perennial 

- immune to IM\V and CMV
 

C.annuun CA 1068, G5,K 1,PKV I 
- moderately resistant to TMV and CMV 

C.aunumn Bhi vapur 1,Pantnagar 1,Pantnagar 2, 
PKV 21, SaboMragar, Sturjarrmani 
- moderatel,' resistant to TM'V 
- also resistant to CMV 

C. frutescens Lawangi
 
- moderately resistant to CNIV
 

C.microcarpu:m 

-	 hypersensitive resistance to TMV 

77. 	 C.annuum Punjab Lal 
- also resistant to PVY and CMV 

152225, 159236, I'l78. 	 C.annumn P1I 'l 315008, 
Smith SA 411
 
- resistant to FMV-lT(pepper strain)
 

79. 	 C.f'rutescens Greenleaf Fabasco 
- resistant to TMV and ToMV 

C.chin,'nse l'I 152225, PI 159236,
 
C frutescens Tabasco McIllienny
 
-- resistant to F,\l\
ToMV, and PMMV 
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Tobamoviruses 	 References 

80. 	 C.frutescens I'usa Sada Bahar Tewaii 1991
 
- also tolerant to CMV and leaf curl virus
 

81. 	 C.annumn Indonesia line LV 2411, AVRDC 1992
 
Thailand line Kee Noo Kao
 
C. baccatun AVRDC \co. C 00948 
C. baccationvar.pendulum AVRDC Acc. C 00755,
 
C 00773, C 01178
 
C.chim'nse AVRDC Acc. C 00967, C 01177 
C. frutescens AV1RDC Acc. C 00897, C 00966, C 01610
 
- resistant to ToMV and TMV
 

C.chinense AVRDC Acc. C 0(917, C 01174
 
- resistant to ToMV, TMV, and I'MMV
 

C. chimnse AVR[)C Acc. C 00304
 
- resistant to ToYV, T\I,and PMMV
 
- also resistant to IVY
 

C.baccatifn var. pendthm AVRDC Acc. C 00753-1, C 01172 
C..l'utescens AVRI)C Acc.C 00848
 
Unknown species AVRI)C Acc. C 01090, C 01175
 
- resistant to' MV and ToM\V
 
- also resistant to PVY
 

C.chinense A\\,RDC Acc. C 0(0010
 
- resistant to"loMV\ and P'MMV
 
- also resistant to I'VY
 

C.baccatinnvar. pendulmn A\VRDC Acc. C 00803 
Unknown species A'VRI)C Acc. C 01173
 
- resistant toToMV
 
- also resistant to PVY
 

82. 	 C.annumnn S 20-1, La ichi 2 Singh 1992 
- also resistant to CMV, PVY, and leaf curl virus 

C. annutm Tiwari
 
- also resistant to CM\V and leaf curl virus
 

C. aInuin P)erennial 
-	 also resistant to CMV, PVY, IPVMV, and
 

leaf curl virus
 

C. annum: Punjab Lal
 
- also resistant to CMV, CVMV, and leaf curl virus
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Tobamoviruses References 

C.annumn Bangla Green (BG-1) 
- also resistant to CMV and leaf curl virus 
- partially resistant to PVY 

C. annumn Lorai 
- also resistant to CMV, PVY, CVMV, and 

leaf curl virus 

83. C. anniun Tam Veracruz Villal6n et al. 1992 
(derived from C. amnaum, AC 2207, Avelar, P1 264281, 
PI 342947, Jalapefio 1158, Jalapefio 100, and Jalapefio L.) 
- resistant to TMV 
- also resistant to CMV, PeMV, PVY, and TRSV 

C. annum Avelar 
- resistant to Texas isolate of TMV 
- also resistant to Texas isolates of PVY and TEV 

C. anuumn P1342947 
- resistant to Texas isolate of TMV 
- also resistant to Texas isolates of PVY and TEV 

84. C. anuum AVRDC Acc. C 05342 AVRDC 1993 
C.frutescens AVRDC Acc. C 05473 
- resistant to ToMV 
- also resistant to PVY 

C. aunum AR 89, CNPH 703, G 3 
C.frutescens Rawit Kutoarjo 
C. baccatuin var. pendulum P1260571 
- resistant to ToMV and TMV 

C. aunnum AVRDC Acc. C 05050, C 05063, 
C 05092, C 05138 
C.frutescens AVRDC Acc. C 05419, C 05552 
- resistant to ToMV 

85. C. annuum PBC 473 AVRDC 1994 
- resistant to ToMV 

C. annumn PBC 137, PBC 365, PBC 417, PBC 621, 
C 04352, Fehrozan, Gregyo 
- resistant to TMV and ToMV 
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Tomato Spotted Wilt Virus References 

1. Several breeding lines Reifschneider et al. 1986 

2. C.chinense PI 152225, PI 159236 Black et al. 1991 
- concentric necrotic local lesions only on 

inoculated leaves, no systemic infection 

3. C.chinense PI 159236 Boiteux and Nagata 1993 
- resistant to 8 Brazilian isolates 

(concentric necrotic local lesions on 
inoculated leaves) 

- susceptible to 3other Brazilian isolates 
(systemic necrosis and stunting) 
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Unspecified Viruses References 

1. Ni 109252 Dolan 1957 

2. C.annunnh Jwala Tewari 1977, 1982 
(derived from Puri Red and N.P. 46A) 
- resistant to mosaic disease and leaf curl 

3. Some varieties collected froni Puniab (India) Akhtar and Ibrahim 1979 
- resistant to mosaic disease 
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Appendix 1.Viruses reported to infect peppers (Green and Kim 1991) 
Taxonomic Particle Geographical 
group Virus size Vector' distribution Host range 

FILAMENTOUS VIRUSES 

Potyviruses Chilli veinal mottle 750 x 12 A Asia Capsicumspp. 
(CVMV) 
Pepper mild mosaic 714 A Venezuela Solanaceae 
Pepper mottle (PeMV) 737 A El Salvador, USA Solanaceae 

Thailand 
Pepper severe mosaic 761 x 13 A Argentina Solanaceae 
(PeSMV) 
Pepper veinal mottle 770 x 12 A West Africa (Ghana, Solaraceae 
(PVMV) 850 x 12 Ivory Coast, Nigeria)
Peru tomato virus (PTV) 750 x 12 A Peru Solanaceae 
Potato virus Y (PVY) 730 x 11 A Worldwide Solanaceae 
Tobacco etch (rEV) 730 x 12-13 A USA, Mexico, Sudan Dicotyledonae 

Nigeria, Venezuela (mainly 
Solanaceae) 

Carlaviruses Potato virus M (PVM) 650 x 12 A USSR, India Solanaceae 

Potato virus S (PVS) 650 x 12 A USSR, India Solanaceae 

Potexviruses Potato aucuba mosaic2 580 x 11-13 C Worldwide Solanaceae 
(PAMV) 

Potato virus X(PVX) 515 x 11-13 C,S Worldwide Solanaceae 

ROD-SHAPED VIRUSES 

Tobamoviruses Pepper mild mottle 312 x 18 C North America, Capsicum spp.
(PMMV) Australia, Japan, 

Europe (Denmark, 
France, Greece, Italy, 
the Netherlands, Spain) 

Tobacco mosaic 300 x18 C,S Worldwide Wide 
(TMV) 

Tomato mosaic 300 x 18 C Worldwide Wide 
(ToMV) 

Bell pepper mottle 300 x 18 C Argentina Solanaceae 
(BPeMV) 

continued 
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Appendix 1.Viruses reported to infect peppers (Green and Kim 1991) 

Taxonomic Particle Geographical 
group Virus size Vector' distribution Host range 

Tobacco mild green 310 x 18 C Worldwide Solanaceae 
mosaic (TMGMV) (Germany, Hungary, Umbelliferae 

Italy, USA, Brazil, Commelinaceae 
North Africa, Spain, Gesneriaceae 
Canary Islands, 
Australia) 

Dulcamara yellow 300 x 19 C Hungary Solanaceae 
fleck (DYFV) 

Tobraviruses Tobacco rattle (TRV) 2component: N USA, Europe Wide 
21-23 x 46-117 Brazil, Japan 
21-23 x 185-197 

ISOMETRIC VIRUSES 

Luteoviruses Beet western yellows 26 A Europe, USA, Japan Wide; mainly 
(BWYV) Dicotyledonae, 

many vegetables 
and weeds 

Tobacco necrosis Tobacco necrosis 26-28 F Worldwide Wide 
and satellite (TNV) 
viruses 

Tombusviruses Tomato bushy stunt 30 5 USA, Europe, Wide 
(TBSV) North Africa 

Moroccan pepper virus 30 S Europe, North Africa Solanaceae 

Fabaviruses Broad bean wilt 25 A Argentina, Egypt Wide; mainly 
(BBWV) Europe, Japan, Dicotyledonae 

Morocco 

Nepoviruses Tobacco ring spot 28 N North America Wide; woody, 
(TBRV) herbaceous, 

ornamentals 

Tomato ring spot 28 N USA Wide; 
(TomRV) ornamentals, 

woody, 
semiwoody plants 

Tomato black ring 30 N Europe Wide 
(TBRV) 

continned 
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Appendix 1.Viruses reported to infect peppers (Green and Kim 1991) 

Taxonomic Particle Geographical 
group Virus size Vector' distribution Host range 

Tymoviruses Belladonna mottle 27 B Europe, USA Solanaceae 
(BMV) 

Alfalfa mosaic Alfalfa mosaic (AMV) Ecomponents: A Worldwide Wide 
virus group 18 x 18 (Dicotyledonae) 

18 x 29 
18 x38 
18 x 49 
18 x 58 

Cucumoviruses Cucumber mosaic 28 A Worldwide Wide 
(CMV) 

Tomato aspermy 30 A USA, Europe Wide 
(TAV) New Zealand 

Ilarviruses Tobacco streak 27-35 T USA, New Zealand, Wide 
(TSV) Argentina, Europe, 

Japan 

Cryptic viruses Red pepper cryptic virus 30 - Japan Capsicum anntnum 
(RPCV) 

GEMINIVIRUSES3 

Curly top (CTV) 18-20 x 32 L North America, Wide 
Turkey (Dicotyledonae) 

Tobacco leaf curl 15-20 x 25-30 W Japan, India Solanaceae 
(TLCV) Compositae 

Caprifoliae 

Pepper mild tigrC, 20 x30 W Mexico N. tabacom 
(PMTV) Daturastramoniou 

Chino del tomate 18 x 20 W Mexico Leguminosae 
(CdTV) Solanaceae 

Q/nanchu acotomn 
Mahia sp. 

Serrano golden mosaic 20 x30 W Mexico, USA L.esculentun 
(SG-MV) D. stramoniuan 

Capsicum spp. 

ENVELOPED VIRUSES 

Tomato spotted Tomato spotted wilt 70-90 T Possibly worldwide Wide 
wilt virus (TSWV) (temperate/subtropical 

regions) 

Contiled 
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Appendix 1.Viruses reported to infect peppers (Green and Kim 1991) 

Taxonomic Particle Geographical
 
group Virus size Vector' distribution Host range
 

OTHER, NOT WELL CHARACTERIZED VIRUSES
 

Bell pepper dwarf mosaic ? ? India Solanaceae
 

Brinjal mosaic ? A India Capsicum spp.
 

Chili leaf curl ? W Sri Lanka, India Solanaceae
 

Green veinbanding ? A Cuba Capsicum spp. 

Launaea mosaic ? A India Capsicum spp. 

L.esculentuin 
Marigold mottle ? N India Capsicum spp. 

Pepper vein banding 17 x 679 A India Capsicum spp. 

Pepper yellow vein ? F England, Hungary, Capsicum spp. 
mosaic 	 Netherlands Lzctuca saliva 

3oha1111 villosunn 

'A= aphid; beetle; C = contact; F = fungus; [ = leaflhopper; N =nematode; T =thrips; V =whitefly; S= soil, 
no insect vector found; -= no vTctor; ? =particle size or vector not identified. 
'Only infection by artificial inoculati n has been reported. 
For mrore information on geminiviruses, the reader is referred to the AVRDC Technical Bulletin No. 21: Leaf curl 
and yellowing viruses of pepper and tomato: an overview. 



63 Sources of resistance to viruses of pepper (Capsicmn spp.) 

References
 

Abdalla, .A.and I)esiardins, P.R. 1985. Comlplrative reaction of resistant and susceptible pepper cultivars 
to California isolates of poly viruses. Plytopathology 75:1349. 

Akhtalr, C . ,and Ibrahim, MI. 197). Screening of chilli varieties to nosaic disease. Pakistan Association for 
the AdVancement of ScienIce, 5')A-,0,A. 

Aland, G.IP.S., .,ishra, X.I)., and Singh, A. Ih1. Resistace to mosaic in certain chili varieties. Indian 
lPhvtopath. 14:112-114. 

Annualud Rept. RegionIal 'ProjectS-Q, Experiment, Georgia (mimeograph). 

A1nnua.l lRept. Regiollal Project NE-Qi, 1%1. Geneva, New York (mimeograph). 

Apa lila /, G.and Jorq ieri, '.,'85. R\aICi lIs of sweet pepper (Cat s.Ciucua nunm ar.,, rssu n)cultivars to 
tle c ii cnlnstrain (I'Y ) of pott It viris Y Under field and greenh',ouse conditions. Cienci a e 
Investigacion ,gr, :-i 12:16-171 (InSpnish). 

1)1 Progress Report.AVRDICI. 1 (Wa. AV I tI<SS Asian Vegetable Research and )evelopment Center, 
shanha, 1i mn, Taiwan, RIIC..111 p. 

AVRI)( . I lb. AVRDCI() Progress ReJport. Asian Vegetble RCesearch ald I)evelOpment Center, 
Shanhua, lainan, liwan, ROC. 351 p. 

AVRDC. N91. AVRI)C 100 Progress Report. \sian Vegetable Research and [)evelopment Center, 
",hanua, aI,n,, iawan, ROC. 313 1p. 

AVRII)C. 11)1)2. V I ) I i P.'ro,gress Re0p rt. Asian Vegetleh, Reearch alldI )evelopnient Cenitr, 
Sl1hai'a, [,1ainan, ai',waln, ROC. 113 p. 

AVRI [. ,VRI ro Repo rt .\si "ege ,IW. I 1 I'rigress a a ,le Research adI )evI(pl-, enl ter, 
S1,nhua, Ilin, 11.Ilaiwan, 23 p. 

.\VR,)C. 1(4. ,AVI 'i I(13 Inogress Report. A,,ial Vegetable Research and )evelopmelnt Cenlter, 
Shanllh ua, in,I Iaiwanl, R()C. 37 P). 

Iafla shova, N.N., Iimina, (.-. ,id Iu1schuk, V.S. IS3. (;t'tlic',,ksis ot breding veget,ble crops for 
resistance to mo1,aic. LIgungstercht, ,\kidc'nt, tier lndwirt-chittscvisten;clftn der I)ettsclen 
I)mokrati,cIh 3Reptlih k 2 I :w2-"U. 

Ianlsl, R.I)., Aclkii, R.K., '1nd IIhcildil, 1.! 1(1112.Ri0actin cfIl fhrentI gc'ncctvpc' of popper ((Cat,1i pl
Illcciliic I.)to tIltc nllcr Illiu"IIC virus.,.k p. I 2 117 In: Vlllth metingn ( ";leth.", alnd Breeding onC, ps ic t III 111d F l an~~t" . 7 -10ILv.-;tt m b.e r 11 0t 2, Ro me',n It' ll . 

Barrios, l'.., Nluuokar, I II., ond lli, k, I.I.. I u7 1 li hritimUCO f rt".,is M to tOIclac( CtcuhI l d clictiIlier 
"lloclsC VII'iLs , Ill ( lu'chc i )ll't111 en'. I'llY'tuI,tllhohluccv I I s. 



64 Technical Bulletin No. 20 

Barta, A., Niemi, H.A.T., and Salamon, P. 1985. Establishing TMV resistant pepper varieties. Capsicurm 
Newsl. 4:49. 

Berkmortel, van den, L.G. 1977. Breeding pepper for resistance to a strain of TMV. p. 89-92 In: Capsicum 
77: Report of the Third EUCARPIA Congress on the Genetics and Breeding of Red Pepper. 5-8 July, 
INRA, Avignon-Montfavet, France. 312 p. 

Bhalla, P.L., Baghel, B.S., and Krishna, A. 1983. Screening of chilli cultivars/lines against leafcurl and 
anthracnose. p.147. In: Proc. Nat. Seminar Production Technology of Tomato and Chillies, Tamil Nadu 
Agric. Univ. Coimbatore, India. 

Black, L.L., I-obbs, H.A.,and Getti, J.M. 1991. Tomato spotted wilt virus resistance in Capsicum chinense PI 
15225 and 159236. Plant Dis. 75:863. 

Boiteux, L.S. and Nagata, T. 1993. Susceptibility of Capsicunm chinense P1 159236 to tomato spotted wilt
 
isolates in Brazil. Plant Dis. 77:210.
 

Boukema, I.W. 1977. Resistance in Capsicumn to a pepper strain ofTMV. p.85-88 In: Capsicum 77, Comptes 
Rendus du 3"Congr_'s EUCARPIA sUr laG6n tiqueet IaSelection du Piment. 5-8July, INRA, Avignon
lontfavet, France. 

Boukerna, IW.1978. Resistance in Capsicuin to a pepper strain of TMV. Plant Breeding Abstracts 48(9):
 
85-88.
 

Boukema, l.W. 1980. Allelism of genes controlling resistance to TMV in CapsicuinL.Euphytica 29: 433-439. 

Boukema, lM. 1982. Resistance to a new strain of TMV in Capsicunchaco'nseHunz. Capsicum Newsl. 1:49-51.
 
Boukema, I.W.1984. Resistance to TMV in Capsicum chacoense Hunz. is governed by an allele of the L-locus.
 

Capsicum Newsl. 3:47.
 

Boukema, I.W., Jansen, K., and Hofian, K. 1980. Strains of TMV and genes for resistance in Capsicumn. 
p. 4-1-48 In: Proc. Fourth Capsicum EUCARPIA Meeting, Wageningen. 

Chaine-Dogimont, C. 1993. Etude g~n6tique de trois systbmes de r6sistance par hypersensibilit6 ou 
s6questration aux trois virus infectant le piment (Capsicuio annutnn L.) Thbse, INA, Paris Grignon, 
France. 194 p. 

Chew, 13.1-. 1994. Genetics and breeding for resistance to viruses in hot pepper. In: Chew, B.H., Syed 
Rahman, Loke, W.H.,and Melor, R. (ed.). Proc. Conf. on Chilli Pepper Production in the Tropics. 
13-14 October 1992, Kuala Lumpur, Malaysia (In press). 

Chew, B.-I. and Ong, C.A. 1990. Genetics and breeding for chilli veinal mottle and cucumber mosaic virus 
resistance in hot pepper. p. 55-58. In: l'roc. 3rd, Int. Conf. Plant Prot. in theTropics, Vol. V.20-23 March 
1990, Malaysian ['[ant Protection Society (MAI'PS), Genting Highlands, Malaysia. 

Choi, K.S. and Pae, D.I1.198;. A new hybrid 'Wonkyo 306' with the multi-resistance in Capsicumn annuumn. 
Capsicum Newsl. .1:25-26. 

Cohen, S.1982. Resistance to CMV transmission by aphids in peppers. La Slection des plantes pour la 
resistance aux maladies. Colloque Franco-Isra~lien. 21-16 March 1982, Bordeaux, France. Agronomique 
59-64. 

Cook, A.A. 1960. Genetics of resistance in Capsicun annumn to two virus diseases. Phytopathology 50: 
364-367. 


