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Begomovirus in Chili Pepper and Disease Management
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1. L%/'a : Begomovirus

la5aluatia Begomovirus 1tim Bean golden mosaic virus Anag lulaiaasd Geminiviidae Hanmoiy
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Figure 1 Severity of pepper yellow leaf curl virus in chili at Khon Kaen province, Thailand.

2. WNAINUEUNLTD | LNRIWITND
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Egg to adult 18 to 28 days
in warm weather

150 instar nymphs
0.3 mm}

4thinstar of red eye
pupae (0.6-0.8 mm)

2A

and and 3rd instar
nymphs (0.4-0.6 mm)

Figure 2 Whitefly vector of Begomovirus: 2A; Life cycle of silver whitefly, 2B; whitefly Q biotype and 2C;
whitefly B biotype Sources; 2A Uag 2B; https://www.daf.gld.gov.au/__data/assets/
image/0005/56174/varieties/thumb-500.jpg Wae 2C; http://entnemdept.ufl.edu/creatures/
veg/leaf/silverleaf_whitefly03.jpg.

3. MeannNTlaANaInALIAaINLITda Begomovirus
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naAnRanWLgAunulEENLsTa0e 100 TNHuN0 (Dhanraj et al., 1968) N9AARNTUEF N
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FNUMUALNAIATINIA WY 44 @eiug lunsn 4 species (Capsicum annuum, C. frutescens, C. chinense
uaz C. baccatum) wuindaulugjvsnaila C. annuum Fnumusielasaluvinvaesuazuenanmifudony
fammqmmumumLLﬁJmmmuumuwuﬁﬂumqwmmm cuticle 2a3luansiag Haneudnlussimaguie
7l Punjab Agricultural University Waiunanssiugwiniignuniusielafadanana I siug BG-3821, BS-35,
GKC-29, Bhut Jolokia, Lankamura, Collection, C00309, C00304, NMCA-40008, 1C-383072, Perennial,
BG-1, Lorai, Punjab Lal waz Pant C-1 (Singh and Kaur, 1990; Reddy et al., 2014; Rai et al., 2014) aegls
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agANNANTUSszud I IRUTALAN WIIAREN AITUNIIRMUIRUEAIUNUAIRANA N AaNUR TeEi
Penunusialsnlafasenannlilisenudignacuansaaiufes 1 Aumils aNn1sANEINNTUAAIBNTREL
YRIGNEANTINTHAILNIN C. annuum x C. chinense WUFRINAIUNITUAANDBNUBIANHOULFANUNIUBAUUD
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1wmm F, 1w 1:3 (Rai et al,, 2014) atelafinn lunsnAuEF UL BG-3821 wwuwmmmﬂwmvmm
mummﬂmmuwm@ﬂ 2 mme‘l‘,mﬂwuﬁmumuum@iﬂmmmumumwm‘wm@mmmm@ w13
M@\‘i‘ﬂ@\‘ima‘ salicylic acid (@17 phenolic compound i) waz ROS (reactive oxygen species) L‘WN‘MLLM
wenanduiiefdedinsandses PR protein @@ﬂumﬁ@ﬂmﬁum@ﬁgﬂﬁﬂmﬂ felllsuiianUdeneanuntiy
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and Bustamante, 2011)
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sticky traps) @1N1T0NAILUARLR e fURSARLMARY LAY 3) nqiﬂ@nwwummuwiuhwmmﬂmmuummw

o o a

1 419 Twe Yaines wazanaGes s Lm:ﬁ'ﬁqﬁmmmm@mmwmmﬂuwmmmmmemmq INBAR9AT
FAnuasilesiunisaanIvaLeLe LA vAI U RT

3.3 NMFAANTUNAININEAEATLBINUMARLNAILAZNS LT AR §5TNTR

SnunwitesinuesEnsilasiuindauuas danansnlfldssnaudnaansszneufiuansnety Ganns
mﬁmw?nﬁmﬂ%mhwimﬁmLLaxLﬁm%uLd@q@ﬁnm”mmi‘ﬁ'%mu@uim%%@ﬁﬁﬂﬁtﬁmmmﬂw’iﬂLmzmﬁm
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An LLmuLﬁﬂu (Encarsia sp. W8 Eretmocerus sp.) wadann 1 unasietinla (Chrysopa basalis) unz
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Mdnlaassnanaanisoin liuanedsusidnas Wlszaunadiadndeclduunuysannissaniu Ae ns@aen
TERugFun MsTnnsaRnsTiiaiesnaasTanumanauasisalafa nsldansindasuiunsldans
afinsssuTRIanLNsUNsTE LN ATRINAIYATNY vilen Tl auuaziann ﬁa&umimm*’ﬁmﬂmm
delea uwnaevnan LL@:Lmeqmsﬂmﬁuﬁﬁmimiﬁmhw‘?ﬂﬂmﬁm@mﬂuﬂizimﬂm’@Q"ﬁlmu%LL@:
gilgnwsnsialyl

LANA1TDINDY

4787 WTTAIATET. 2558, WIN: WiRNTeN aanngunisdiudseiugiagnisidusslagd. van. Tesnviadaunuiinen.
IDUKNU. 285.

Bosland, P. W. and E. Votava. 2012. Peppers: Vegetable and Spice Capsicums. CABI Publishing, Wallingford, UK.

Brown, J. K., O. P. Campodonico and M. R. Nelson. 1989. A whitefly-transmitted geminivirus from peppers with tigre disease.
Plant Disease. 73: 610.

Dhanraj, K. S., M. L. Seth and R. C. Basl. 1968. Reactions of certain chilli mutants and varies to leaf curl virus. Indian
Phytopathology. 21: 342-343.

FAO. 2012. (Food and Agriculture Organization of the United Nations). FAO Production Yearbook 2012. Rome: FAO; 2012.

Firdaus, S., A. Van Heusden, E. D. Harpnas, J. A. Supena and B. Vosman. 2011. Identification of silverleaf whitefly resistance
in pepper. Plant breeding. 130: 708-714.

Garcia-Neria, M. and R. F. Bustamante. 2011. Characterization of geminivirus resistance in an accession of Capsicum
chinense Jacq. American Phytopathology Society. 24(2): 172-182.

Ha, C., S. Coombs, P. Revill, R. Harding, M. Vu and J. Dale. 2008. Molecular characterization of begomoviruse and DNA
satellites from vietname: Additional evidence that the new world geminiviruses were present in the old world prior to
continental separation. Journal of General Virology. 89: 312-326.

Horowitz, A.R. and I. Ishaaya. 2014. Dynamics of biotypes B and Q of the whitefly Bemisia tabaci and its impact on insec-
ticide resistance. Pest Management Science. 70(10): 1568-1572.

Kenyon, F. L., S. Kumar, W. S. Tsia and J. A. Hughes. 2014. Virus disease of peppers (Capsicum spp.) and their control.
Advances in Virus Research. 90: 297-354.

Muniyappa, V. and G. K. Veeresh. 1984. Plant virus disease transmitted by whiteflies in Karnataka. Indian Academy of
Sciences. 93: 397-406.

Prakash, S. and S. J. Singh. 2006. Insect transmitted virus of pepper: Vegetation Science. 33: 109-116.

Rai, V. P., S. P. R. Kumar, S. P. Singh, S. Kumar, S. Kumar and M. Singh. 2014. Monogenic recessive resistance to pepper
leaf curl virus in an interspecific cross of Capsicum. Scientia Horticulturae. 172: 34-38.

Reddy, M. K., A. Srivastava, S. Kumar, R. Kumar, N. Chawda, A. W. Ebert and M. Vishwakarma. 2014. Chili (Capsicum
annuum L.) breeding in India: an overview. Society for the Advancement of Breeding Research in Asia and Oceania
46(20): 160-173.



152 AN TNEATNIZAANNAN

Singh, J. and S. Kaur. 1990. Development of multiple resistance in chili pepper. Proc. 3 International Conference. 20-23
March, Kuala Lumpur, Malaysia.

Tewari. V. P. and S.M. Viswanath. 1986. Breeding for multiple virus resistance in pepper (Capsicum annuum L.). Capsicum
Newsletter. 5: 49.

Trisno, J., S. H. Hidayat, T. Habazar, I. Manti and |. Jamsari. 2009. Detection and sequence diversity of begomovirus asso-
ciated with yellow leaf curl disease of pepper (Capsicum annuum) in West Sumatera, Indonesia. Microbiology Indone-

sia. 3: 61-66.



