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Analysis of Relationship between Resistance of Brown Planthopper and
Traits Related to the Lodging in Rice

Suk-Man Kim*, Yang Qin*, and Jae—-Keun Sohn*'
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ABSTRACT This study was conducted to analyze the
relationships between resistance of brown planthopper and
traits related to the lodging in rice. For the linkage analysis
of traits tested in this study, a genetic linkage map was
created with 162 DNA markers spanning 12 rice chromosomes
based on 120 doubled haploid (DH) lines, which were de-
rived from a cross between Samgang', a Tongil type cultivar
with BPH resistance, and ‘Nagdong’, a japonica cultivar.
QTLs were identified to analyze the agronomic traits in-
cluding lodging by composite interval mapping. Thirteen
QTLs were detected for five traits comprised of plant
length (PL), 3rd internode length (3rdIL), moments (Mo),
lodging index (LI), and breaking weight (BW). The rela-
tionships between the BPH resistance and agronomic traits
including lodging revealed that two QTLs (qBPR7, qBPRS)
were linked to traits related to lodging. Two QTLs, gBPR7
and qBPR8 on chromosome 7 (RM531-7042) and 8 (RM1148-
RM544) showed associations with moments and 3rd
internode length, respectively.
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Table 1. Variation of agronomic traits related to lodging in 120 DH lines derived from a cross of ‘Samgang / Nagdong’

Traits Samgang Nagdong DH lines

Mean Range
Plant length (PL) 99.4+6.9” cm 102.0+4.2 cm 91.9£19.4 cm 44.4-136.5 cm
3rd internode length (3rdIL) 10.1£2.3 cm 12.8£1.9 cm 11.6£3.3 cm 4.8-20.2 cm
iﬁi‘gfe V(V];f]l)“ in 3rd 1105.1464.8 g 702.2494.5 ¢ 695.14214.3 ¢ 352.9-1474.9 ¢
Lodging index (LI) 150.7+18.0 162.1+20.1 128.74+46.8 44.6-277.3
Moments (Mo) 1553.6+120.7 1137.6+205.7 900.7+301.0 265.9-1919.7

. Mean+SD.
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Table 2. Correlation coefficients among five traits related to lodging in the DH population derived from a cross ‘Samgang /

Nagdong’
PL 3rdIL BW Mo LI
Plant length (PL) 1.00
3rd internode length (3rdIL) -0.05™ 1.00
Breaking weight in 3rd internode (BW) 0.58" 0.02™ 1.00
Moment (Mo) 0.48" 0.49” 0.47" 1.00
Lodging index (LI) -0.06™ 0.45" 037" 0.45" 1.00

* ** . Significant at P=0.05, P=0.01, respectively.

Table 3. Putative main-effect QTLs for agronomic traits related to lodging detected by composite interval mapping in the DH

population
Traits QTL Marker interval Chromosome LOD ¥ Add. R*"
PL qPTL1 RM486-RM315 1 5.95 9.68 0.29
qPTL11 1121-11022 11 2.70 7.69 0.13
BW gBW1 RM1287-RM493 1 2.53 86.41 0.07
gBW8 8024-8026 8 3.89 78.7 0.12
LI qLIl RM486-RM6696 1 4.58 19.9 0.17
qLI6 RM528-RM176 6 3.64 -17.40 0.13
qLI12 RMS519-RM463 12 2.69 -16.40 0.09
Mo qMol RM486-RM315 1 4.75 151.00 0.20
qMo7 RMS560-RM351 7 3.62 122.00 0.13
3rdIL q3rdinl RM486-RM6696 1 3.52 1.19 0.10
q3rdin6 RM528-RM176 6 4.47 -1.44 0.18
q3rdin8 RM1148-RM544 8 6.29 1.42 0.18
q3rdinl2 6837-RM1584 12 4.29 -1.52 0.21

® Maximum-likelihood LOD score for the individual QTL.
R Phenotypic variation explained by individual QTL.
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Fig. 1. Chromosomal locations of QTLs for BPH resistance and several agronomic traits in 120 DH lines derived from a cross

between ‘Samgang’ and ‘Nagdong’.
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Table 4. Comparison of agronomic traits between 20 BPH resistance and 20 susceptible lines selected in the 120 DH population

derived from a cross ‘Samgang / Nagdong’

. a) Parents Mean of DH lines b)
Traits - - T-value
Samgang Nagdong R-lines S-lines
3rd IL (cm) 10.1 12.8 10.9+2.3 13.343.1 2.12°
DH (days) 101.6 108.0 99.8+7.7 101.4+10.4 -0.39™
NP 11.6 14.9 15.1£1.8 16.2+2.4 -1.28"™
CL (cm) 77.6 83.9 68.2£13.0 76.1£12.7 -1.45"
Pl (cm) 21.7 18.1 19.5£1.9 19.3+1.6 0.18"
BW (g) 1,031.5 702.2 719.8+174.3 723.24+218.9 -0.04™
Mo 1,533.0 1,137.0 804.4+293.1 1045.3+306.5 -1.88"
LI 150.7 162.1 115.5437.8 151.2+43.7 -2.16"

¥ 3rd IL: 3rd internode length, DH: Days to heading, NP: Number of panicle, CL: Culm length, Pl: Panicle length, BW: Breaking

weight in 3rd internode, Mo: Moment, LI: Lodging index,

significant at 5% level.
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