amumwﬂaqﬁumaam'iﬁ'mmﬁ’uﬁfﬁ'nﬁ"mmmwﬁﬂn‘iﬂmmﬁﬁ'\ma
v o~
TaglaiaSasnan slatanaludszinalng

The Current Status of Marker-Assisted Breeding for

Brown Planthopper Resistance in Thailand
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Abstract

Brown planthopper (BPH) is one of the most significant factors leading to substantial decreas= iri rice
yield in irrigated areas of lower north, central and northeast regions. Continuous rice cultivation, inapprehensive
and excessive use of insecticides are major causes of BPH outbreak in the rice fields. Thecencept of utilizing
resist:a_nt genes has been considered as an outstanding approach to deal with the EPH problem. Recent
advances in rice genomics research have enabled scientists to identify various 2P resistant genes and
provided DNA markers for marker-assisted selection (MAS), Marker-assisied treeding for BPH resistance
has been started in Thailand since 2000. Recently, several promising linés with imilar grain quality standards
with KDML105 and Chainat 1 have been developed. The improved lines ¢ari be directly developed into variet-
ies, which will have an impact on the yield stability in BPH oulb =ak-risk areas and serve as immediate
sources of BPH resistance to improve good grain quality in breading programs. This review gives an overview
on marker-assisted breeding in Thailand and reveals that ihe MAS is a powerful breeding tool to improve BPH

resistance and shorten the period of varietal improveinent in rice.

Keywords : brown planthopper, DNA markers, niaikar-assisted breeding, biotype, resistant variety
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Table 1 Brown planthopper resistant genes reported in the literature

Gene/QTL  Chromosome Marker/Putative gene Source of resistance Reference
Bph1 12 G148, XNpb248 Mudgo, IR28 Hirabayashi and Ogawa, 1995
12 OPD-7 Gayabyeo Jeon et al., 1999
12 em5814N, em2802N Norin-PL3 Sharma et al., 2003
12 BpE18-3, RG413 TKM 6 Kim et al., 2004
12 pBPH4-pBPH14 Cheongcheongbyeo Cha et al., 2008
12 OsBphi252 Samgangbyeo Park et al., 2008
bph2 12 G2140 Norin-PL4 Murata et al., 1998
12 KAM3-KAM4 Norin-PL4 Murai et al., 2001
12 RM463-RM7102 ASD7 Sun et al., 2006a
Bph3 6 RM589 Rathu Heenati Jairin et al., 2007a
6 RM198291-RM8072 Rathu Heenati Jairin et al., 2007¢
4 RZ69 Line 1589 Yan et al., 2002
3 RM3766-RM14687 PTB33 Santhana!akshmi et al., 2010
3 RM3180, RM2453 Rathu Heenati Kumari e:2l., 2010
bph4 6 RM225 Babawee Kawaguchi et al., 2001
6 RM589 Babawee Jainn et al., 2010
bph8 6 RM510-RM314 Col.5 Thailand Sun et al., 2006b
Bph9 12 OPRO04, S2545 Pokkali Murata et al., 2001
12 RM463 Kaharamana Su et al., 2006
Bph10 12 RG457 IR65482-4-136-2-2 Ishii et al., 1994
(O. zuslraliensis)
12 RGA457FL/RL IF54742 (O. officinalis) Lang and Buu, 2003
bph11 3 G1318 |R742-23-19-12-3-54  Hirabayashi et al., 1998
Bph12(t) 4 RM216 B14 (O. latifolia) Yang et al., 2002
4 RLPP O. latifolia He, 2007
Bph13(t) 2 RM240, FM2:0 O. eichingeri Liu et al., 2001
3 AJ09230b IR54745-2-21-12-17-6 Renganayaki et al., 2002
(O. officinalis)
Bph14 3 P1225-R2443 B5 (O. officinalis) Huang et al., 2001
3 030390848700 BS (0. officinalis) Du et al., 2009
Bphi5 4 C820-R288 B5 (0. officinalis) Huang et al., 2001
4 RG1-RG2 RI93 (O. officinalis) Yan et al., 2004
4 BAC 20M14, 6409 Q. glaberrima, Lan et al., 2007
0. officinalis, O. latifolia
Bph17 4 RM8213-RM5953 Rathu Heenati Sun et al., 2005
Bph18 12 7312.T4A IR65482-7-216-1-2
(O. australiensis) Jena et al., 2006
loh 8(t) 4 RM273 2183 (O. rufipogon) Li et al., 2006b
Bph19 3 RM6308-RM3134 AS20-1 Chen et al., 2006
Bph19(t) 12 RM17 2183 (0. rufipogon) Li et al., 2006b
Bph20 4 MS10-RM5953 IR71033-121-15 Rahman et al., 2009
(0. minuta)
Bph21 12 RM3726-RM5479 IR71033-121-15 Rahman et al., 2009
bph25 6 RM6775 ASD52 Phi et al., 2009

a w =i el Lo | -
TFRTITINTUN ﬂ'ﬂ 4 aUUN 1 UnTnd - Nqu’]ﬂ“ 2553

57



Table 1 (Continued)

Gene/QTL  Chromosome Marker/Putative gene Source of resistance Reference
Bph26 12 RM5479 ASD52 Phi et al., 2009
Qbph11 11 C1172 Dvas Su et al., 2005
Bph(t) 4 RM16655-RM3317 8527034 (O. nivara) Wu et al., 2009
11 OPA16, RM209 IR54741-3-21-22 Jena et al., 2003
6 RM589 IR71033-121-15 Jairin et al., 2007b
RM589 BPH54 (O. rufipogon)  Yang et al., 2005
10 RM311 BPH54 (O. rufipogon) Yang et al., 2005
2 5529-1358 Yagyaw Liu et al., 2009

Table 2 Number of QTL associated with resistance to brown planthopper reported i tie lierature

Source of resistance Number of QTL ~ Chromosome Refereiica
Col.5 Thailand 2 2,86 Sun et al., ?UCGIJ
ADR52 2 6,12 Sonoda ef al., 2003
IR71033-121-15 2 4,12 Rariman et al., 2009
Abhaya 3 6, 10,12 Jairin et al., 2005
Rathu Heenati 3 3,4,10 Sun ef al., 2005
Kasalath 3 2,10, 12 Su et al., 2002

B5 (O. officinalis) 4 2,340 Ren et al., 2004

O. eichingeri 5 1,26, 10 Liu etal., 2001

IR64 6 Ww2,8,7 Soundararajan et al., 2004
Teqing 7 1.:8.5..8,1% Xu et al., 2002

Chainat 1 5 1,3,8,8 12 Kothcharerk, 2010

IR64 8 1,2,3,4,6,8 Alam and Cohen, 1998a
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