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Abstract: Host plant resistance is one of the main post in insect management strategy to control insect pest.
Therefore, the total of 6 BC,F,, backcross rice lines ((Abhaya/KDML 105) x Chai Nat 1) were evaluated their
reactions on 5 whitebacked planthopper (WBPH) populations collected from paddy fields in lower northern
Thailand, Sukhothai, Phitsanulok, Kamphaeng Phet, Phichit, and Nakhon Sawan provinces, under greenhouse
condition. All six BC,F, , backcross rice lines and 10 standard varieties were planted in seedling box in insect
case and WBPH nymphs at 2".3" instar were released at the rate of 5 insects per plant. The reaction of rice
responding to the WBPH infestation was evaluated at day 14 after insects released based on standard
evaluation system for rice from International Rice Research Institute (IRRI) and then elite lines were selected. In
addition, the relationships of rice damage caused by WBPH infestation at day 14 and simple sequence repeat
(SSR) molecular markers was determined. The result revealed that the backcrossed line, A12-26-201-428, was

an elite line, significantly high resistance to WBPH populations from all 5 areas in lower northern region.
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The marker-trait association analysis, a total of 2 quantitative trait loci (QTLs), potentially resistant to WBPH
population from Phichit: gRmWBPH6 and gRmWBPH12 was found on chromosome 6 and 12 linked to marker
RM463 and RM225 respectively.
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Table 1. Reactions of 6 ((Abhaya/KDML105) X Chai Nat 1)) backcross lines and 10 standard rice
varieties responded to whitebacked planthopper (WBPH) collected from Phitsanulok (PSL),
Sukhothai (SKT), Phichit (PHC), Kamphaeng Phet (KPP) and Nakhon Sawan (NKS) at 14 days

after WBPH released

Name / plant code

Damage reaction scale

PSL SKT PHC KPP NKS
A12-11-165-359 MS MR MS R MR
A12-11-170-381 MS MR MS MR MR
A12-11-171-401 MS MR MS MR R
A12-11-171-402 MS MS MS MR R
A12-26-201-428 MR MR MR R R
A12-26-201-436 MS MS MS R MS
Abhaya MS MR MS MR MS
Abhaya x KDML105 MS MR MR R MS
CNT1 MS MR MS R MR
TN1 MS S S S MS
PTB33 MS MS MS MR MR
SPR90 MS MR MR MR MS
RD29 MS MR MS MR MS
PHL2 MS MR MS MR MR
SPR60 MS MS MS MS MS
Rathu Heenati MS MR MS R R

R=resistance, MR=mild resistance, MS=mild susceptible, S=susceptible
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Figure 1.

Dendrogram presents the relationship of 6 ((Abhaya/KDML105) x Chai Nat 1) backcross lines
A12-11-165-359(359), A12-11-170-381(381), A12-11-171-401(401),

A12-11-171-402(402),

A12-26-201-428(428), A12-26-201-436(436) and 10 standard rice varieties Abhaya, Abhaya x
KDML105 (AbKD), Chai Nat 1 (CNT1), Taichung Native 1 (TN1), PTB33, Suphan Buri 60
(SPR60), Suphan Buri 90 (SPR90), RD29, Phitsanulok 2 (PHL2), Rathu Heenati (Rathu)
responded to 6 whitebacked planthopper (WBPH) populations collected from Phitsanulok,
Sukhothai, Phichit, Kamphaeng Phet and Nakhon Sawan at 14 days
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Table 2. Ratio of polymorphic markers between Chai Nat 1 and Abhaya/KDML105

Chromosome Numbers of Numbers of Numbers of
Polymorphism (%)
number markers polymorphic markers ~ monomorphic markers
1 14 4 10 28.57
2 16 5 11 31.25
3 14 6 8 42.85
4 16 4 12 25.00
5 13 4 9 30.76
6 16 6 10 37.5
7 11 1 10 9.09
8 14 5 9 35.71
9 12 4 8 33.33
10 12 3 9 25.00
11 12 3 9 25.00
12 13 3 10 23.07

Table 3. Numbers of QTLs based on RM markers/damage score linkage found on chromosome 6 and

12
Mean of damage
RGM QTL Chr. Marker Effect
CNT1 Het Abhaya/KDML105
PHC gRmWBPH12 12 RM463 4.20 - 2.67 1.53
gRmWBPHG6 6 RM225 4.20 - 2.67 1.53
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