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Evaluation of Brown Planthopper (Nilaparvata lugens) Resistance in Advanced Rice Lines

Incorporating Bph Resistance Genes
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Abstract
The brown planthopper is a major insect pest that causes significant damage to rice production.
The assessment of brown planthopper resistance in rice varieties is a crucial step for providing valuable

information to farmers and rice breeders. This study aims to evaluate the resistance of advanced rice
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lines that have undergone genetic introgression with brown planthopper resistance genes from
a breeding program focused on developing new rice varieties with high yield potential, insect resistance,
and tolerance to environmental stress. Specifically, resistance was evaluated in five advanced rice lines
containing the Bph32 gene, compared with resistant check PTB33 and susceptible check TNT1.
The resistance was assessed at the seedling stage using the Standard Seedbox Screening Test
in a Completely Randomized Design (CRD) with three replications, utilizing populations of
brown planthoppers collected from Singburi Province. Results showed that after ten days of insect
exposure, the rice lines RJP-BPH-1 and RJP-BPH-4 exhibited the strongest resistance reactions
at the seedling stage, outperforming the resistant check PTB33, which displayed a susceptible (S)
reaction, and the susceptible check TN1, which experienced plant death. However, resistance levels
decreased as the duration of brown planthopper infestation increased. The findings suggest that the
rice lines RJP-BPH-1 and RJP-BPH-4 are likely to be promising advanced rice varieties suitable
for use as genetic resources in future breeding programs for brown planthopper-resistant rice, and are

appropriate for subsequent yield evaluation in farmer field conditions.
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Table 1 Rice varieties/lines and BPH resistance genes that were verified for the presence of target

alleles through molecular marker analysis, used for resistance evaluation in this study

Varieties/Line BPH resistance genes
RJP-BPH-1 Bph32
RJP-BPH-2 Bph32
RJP-BPH-3 Bph32
RJP-BPH-4 Bph32
RJP-BPH-5 Bph32

PTB33 (resistant check) Bph32
TN1 (susceptible check) Non-Bph32

Table 2 Standard scoring scale of brown planthopper infestation (IRRI, 2013)

Scale Symptoms Resistance Level
0 No injury Highly resistant (HR)
1 Very slight injury Resistant (R)
3 First and 2nd leaves of most plants partially yellowing ~Moderately resistant (MR)
5 Pronounced yellowing and stunting or about 10 to
25% of the plants wilting or dead and remaining Moderately susceptible (MS)

plants severely stunted or dying
7 More than half of the plant dead Susceptible (S)

9 All plants dead Highly susceptible (HS)
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Figure 1 The damage of rice varieties/line infestation by brown planthopper using seedbox screening
test method at seedling stage. (A) 7 days after infestation (B) 10 days after infestation and

(C) 14 days after infestation
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Table 3 Mean damage scores (0-9 scale) for five rice Varieties/Line and two standard varieties over

infestations by BPH at seedling stage.

Damage reaction scale (days after infested)

Varieties/Line 7 days 10 days 14 days
Rating Category Rating Category Rating Category
RJP-BPH-1 3.78°" MR 6.11° MS 8.61° HS
RJP-BPH-2 5.28" MS 7.50° S 8.94° HS
RJP-BPH-3 5.81° MS 8.11% HS 9.00° HS
RJP-BPH-4 3.78° MR 5.61° MS 8.61° HS
RJP-BPH-5 3.33" MR 7.56" S 8.89° HS
PTB33 2.11¢ R 7.50° S 9.00° HS
TN1 7.94° S 9.00° HS 9.00° HS
Mean 4.58 7.34 8.87
CV(%) 17.18 7.05 1.55
Fotost - - .

HR = Highly resistant; R = Resistant; MR = Moderately resistant; MS = Moderately susceptible; S = Susceptible; HS = Highly
susceptible
" Mean followed by a common letter are not significantly different at 0.05 probability level by DMRT.

*, Significant at P < 0.05 **, Significant at P < 0.01
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