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Evaluation for Tolerance Characteristics of Different Rice Varieties to
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Abstract: Brown planthopper (BPH), Nilaparvata lugens Stal, is one of the most serious insect pests of rice in China and other
southeast Asia countries. In the paper, tolerance characteristics of 10 different rice varieties was analyzed using tolerance index,
antibiosis index, functional plant loss index (FPLI) and population number of BPH F, generation at rice seedling and adult stages.
The results showed that when plants were infested by eight 1-2 instars and 3—4 instars BPH nymphs at seedling stage, respectively,
the plants of different varieties expressed some difference in tolerance levels. Tolerance indexes of these varieties including
Shanyou 63, Xiushui 11, Pei’ai 64S/E32, Triveni, Utri Rajapan, ASD7, and Jiayu 948 were greater than their antibiosis indexes,
Especially for Shanyou 63. While tolerance index of IR64, Rathu Heenati was obviously less than antibiosis index. When rice
plants were infected with 3—4 instar nymphs, its tolerance index increased. For the same variety, tolerance index at adult stage was
obviously higher than that at seedling stage. Under the infection by same number of BPH, the plants of varieties Xiushui 11 and
TN1 died (9 level), Pei’ai 64S/E32, Shanyou 63, Jiayu 948, Triveni, and Utri Rajapan plants expressed middle damage level (3-5
level), ASD7 and IR64 less damage level (<3 level), Rathu Heenati no damage. Population number of BPH on Xiushui 11, Shan-
you 63 and Pei’ai 64S/E32 had no obvious difference from that on TN1, and was significantly higher than that on other varieties,
with that on Jiayu 948, Triveni, Utri Rajapan > that on ASD7 > that on Rathu Heenati. These results above mentioned indicated
that TN1, Shanyou 63, and Xiushui 11 are susceptible, has no tolerance and antibiosis characteristics; Pei’ai 64S/E32, Triveni, and
Utri Rajapan belongs to the group of stronger tolerance; IR64, Rathu Heenati are of high antibiosis; ASD7 and Jiayu 948 belongs
to the group of both tolerance and antibiosis. Therefore, it is concluded that tolerance characteristics of different rice varieties will
be determined by the method using in the paper. This will provide a useful screening method in tolerant varieties breeding and be
of important significance to sustainable management of BPH.
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Table 1 Tolerance and antibiosis index of rice plants at seedling stage to Nilaparvata lugens damage

1~2 1-2 instar 3~4 3-4 instar
Rice variety Dry weight of BPH Tolerance Antibiosis index Dry weight of BPH  Tolerance Antibiosis index
(mg insect™) index (mg insect™) index
TN1 0.2320+0.0107 aA 0.521440.0118 aA
63 Shanyou 63 0.2162+0.0059 abAB 0.9565 0.0435 0.4814+0.0163 abA 0.9412 0.0588
11 Xiushui 11 0.1862+0.0060 cBC 0.8261 0.1739 0.4841+0.0122 abA 0.9412 0.0588
64S/32E Pei’ai 64S/E32 0.1873+0.0089 cBC 0.8261 0.1739 0.5100+0.0231 abA 0.9804 0.0196
Triveni 0.215440.0101 abAB 0.8696 0.1304 0.4967+0.0145 abA 0.9608 0.0392
Utri Rajapan 0.1914+0.0112 bcABC 0.8261 0.1739 0.4500+0.023 bAB 0.8824 0.1176
948 Jiayu 948 0.175140.0042 cC 0.7826 0.2174 0.3887+0.0297 cBC 0.7647 0.2353
IR64 0.1178+0.0100 dD 0.4348 0.5652 0.2800+0.0115 dDE 0.4902 0.5098
ASD7 0.1172+0.0054 dD 0.5217 0.4783 0.339740.014 cCD 0.5882 0.4118
Rathu Heenati 0.0813+0.0059 eE 0.3478 0.6522 0.2563+0.0179 dE 0.4314 0.5686
BPH: brown planthopper.
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Table 2 Tolerance and antibiosis index of rice plants at adult stage to Nilaparvata lugens damage
Rice variety Dry weight of BPH (mg insect ™) Tolerance index Antibiosis index
TN1 0.5160+ 0.0087 a A
63 Shanyou 63 0.5098+ 0.0160 a A 0.9880 0.0120
11 Xiushui 11 0.5036+ 0.0128 a A 0.9760 0.0240
64S/32E Pei’ai 64S/E32 0.5358+ 0.0148 a A 0.9984 0.0016
Triveni 0.4925+ 0.0120 a A 0.9545 0.0455
Utri Rajapan 0.5109+ 0.0081 a A 0.9901 0.0099
948 Jiayu 948 0.3530+ 0.0104 b B 0.6841 0.3159
IR64 0.2536+ 0.0061 c C 0.4915 0.5085
ASD7 0.3683+£ 0.0138b B 0.7138 0.2862

Rathu Heenati 0.2278+0.0137cC 0.4415 0.5585
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Fig. 1 Relative component analysis of antibiosis and tolerance of rice plants at adult stage
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Fig. 2 Damage levels of rice plants after BPH feeding
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