Fig1: Mutant line CM60-10kr-71 resistant and tolerant to soybean rust (healthy leaves) compared with
susceptible variety SJ1 (defoliation), Royal Pangda Experiment Station, Amphoe Samoeng,

Chiang Mai, Late rainy season, 2000 (Photo by S. Srisombun)

Fig2: A leaflet of mutant line CM60-10kr-71 resistant and tolerant to soybean rust (healthy leaflet)
compared with susceptible variety SJ1 (infected leaflet), Royal Pangda Experiment Station,

Amphoe Samoeng, Chiang Mai, Late rainy season, 2000 (Photo by S. Srisombun)
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The Effect of Silica in Rice on the Brown Planthopper, Nilaparvata lugens (Stal)

Wil Hefani’  D.G. Bottrel? E.N. Bernardo®
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ABSTRACT

The study determined the effect of silica in rice (Oryza sativa L.) plants on the brown planthopper
(BPH), Nilaparvata lugens (Stal). Five rice varieties with different levels of genetic resistance to BPH
(highly susceptible : TN1 ; susceptible : IR22; moderately resistant : IR46; resistant : IR72 and Mudgo)
were grown hydroponically with different levels of silica (0, 100, 200, 300 and 400 ppm in the nutrient
solution) then inoculated with BPH. Researchs were carried out at IRRI (Philippines) from 1992-1993.

Significantly more silica was found in all varieties grown in culture solution with silica. Silica uptake
by plants was greatest at levels between the 100 ppm and 200 ppm. Silica content was significantly higher
in leaves than leafsheaths in 45-day old rice.

The silica level in the hydroponic solution did not adversely affect survival of BPH nymphs in all
varieties at the se-edling stage (14 days old). Exception was made on the resistant IR72 variety, silica
reduced population growth index of BPH. However, silica prolonged the nymphal period of BPH on all
varieties. On the older plants (45 days old) the adverse effect of silica was noticeable on TN1 and [R22
on the 16th day after confinement of BPH. The effects were detected as early as 4 days on the resistant
45-day old IR72 and Mudgo plants. On 45-day old plants, adverse effects of silica were detected for the
survival, population growth index and fecundity. Silica level in the culture solution did not affect the
amount of honeydew excreted by BPH adults. This suggests that silica did not affect food intake of BPH
and therefore was not a mechanical impediment to feeding.

The role of silica appeared to be indirect or in association with other resistance factor (s) as
suggested by the more pronouced adverse effects on the resistant IR72. The adverse physiological

effects caused by silica apparently synergized with other resistance factors in the rice plants.

Keywords : rice varieties, genetic resistance, silica, brown planthopper
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Fig 1 : Number of BPH survivors on rice seedings grown in hydroponic solutions with different levels of

silica and infested with 10 BPH nymphs/plant at 14 days old
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Table 2 Percentage crude silica (SiO,) content (dry weight basis) leaves and leafsheaths of 45-day old rice

plants of different varieties grown in hydroponic solutions with different levels of silica’

Silica level

(ppm) in culture Leaves Leafsheaths Difference”
solution
TN1
0 055 d 039 d 0.16 ns
100 1820 c¢ 9.06 c 914 **
200 22.07 ab 1493 b 7.14 **
300 2048 b 1554 ab 494 **
400 2278 a 1700 a 578 **
IR22
0 047 c 0393 ¢ 008 ns
100 1595 b 943 b 652 **
200 2017 a 1412 a 604 **
300 1987 a 1522 a 464 **
400 2164 a 1380 a 784 **
IR46
0 038 d 040 d 002 ns
100 1542 ¢ 1116 ¢ 426 **
200 2103 b 1637 b 466 **
300 1955 b 1829 a 126 ns
400 22.89 a 1780 ab 509 **
IR72
0 051 ¢ 030 d 017 ns
100 1541 b 966 ¢ 575 **
200 2155 a 1548 b 6.07 **
300 2151 a 1759 a 392 **
400 2284 a 16.95 ab 588 **
Mudgo
0 048 ¢ 028 ¢ 020 ns
100 1427 b 1064 b 363 **
200 1868 a 16.18 a 250 **
300 1909 a 1731 a 178 *
400 2003 a 1733 a 269 **
Mean 15.83 11.82 4.00

Sev (a) = 5.8%, cv (b) = 8.7%, cv (c) = 8.6%

" In a cloumn under each variety, means followed by a common letter or those without letters are
not significantly different at 5% level by DMRT
** = significant at 1% level, * = significant at 5% level, ns = not significant
S ov (a) = coefficient of variation among varieties
cv (b) = coefficient of variation among silica levels
cv (c) = coefficient of variation among plant parts
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