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Potential resistance of tricin in rice against brown planthopper Nilaparvata lugens
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Abstract Various agronomic traits of crops particularly in resistance to pathogen pest and weed should correlate
significantly with crop secondary metabolism and metabolite. We sought in this instance to determine the biochemical
basis of resistance of rice plants to Nilaparvata lugens. The aerial part of resistant rice plant TR36 was immersed with
85% ethanol in the room temperature and ethanol-soluble extracts were prepared. Different solvents including petroleum
ether ethyl acetate absolute ethanol and water were then used to extract the ethanol-soluble extracts and different solvent
fractions were obtained. These fractions were tested for effects on mortality of the brown planthopper nymphs. EtOAc
fractions had significantly impacts on mortality of brown planthopper nymphs 3 d after treatment with corrected mortality of
26.0% and 48.0% being recorded for 1" and 2" instar nymphs at 2000mg/ L. concentration and 3™ and 4" instar nymphs

at 3000mg/L concentration respectively. EtOAc fractions of resistant rice plants IR36  were separated by column
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chromatography over silica gel and 5 7 4’ -trihydroxy-3" 5’ -dimethoxyflavone tricin  was isolated. Artificial diets
containing tricin of different concentrations 50 ~500wg/ml were prepared to feed on nymphs of the brown planthopper in
test-tubes. Twenty 3rd instar nymphs were then introduced into each test-tube for bioassay. After the brown planthopper
nymphs fed15 days on diets containing tricin weight of honeydew of the nymphs reduced as tricin concentrations in the diets
increased. The mortality rate of the nymphs increased with increasing tricin concentration. The corrected mortality was 58.
21% for the 3" instar nymphs and 31.75% for 4" instar nymphs respectively at 500wg/ml concentration. However even
though at 500wg/ml concentration the adding weight and development period of 3™ instar nymphs and 4" instar nymphs were
no significantly different between treatments. Additionally tricin  500pwg/ml  significantly inhibited oviposition and
feeding of the brown planthopper females in choice tests when spread on susceptible rice plant TN1 . Our results

suggested that tricin in resistant rice plant played an important role in resistance to brown planthoppers.
Key words Oryza sativa tricin  Nilaparvata lugens Stdl  resistence
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1
Table 1 Mortality rate of extracts of rice leaves against Nilaparvata lugens nympha
Mortality rate %
1~2 v 3~4 @
Treatment 1 ~2 instar nympha 3 ~4 instar nympha
1d 2d 3d 1d 2d 3d
2.0x1.2 5.0+2.2 14.0 £3.3 1.0+1.0 2.0+1.2 24.0 5.1
Petroleum ether extract A AB B A B
3.0£2.0 9.0+3.7 26.0+6.0 0 4.0+1.9 48.0+3.7
Ethyl acetate extract A A A A A
0 2.0+1.2 9.0+1.9 0 1.0£1.0 42.0+2.5
Ethanol extract A B BC A A A
0 0 5.0+2.7 1.0+1.0 1.0+1.0 38.0+2.5
Water extract A B BC A A A
CK 0 0 1.0£1.0 0 1.0+1.0 20.0 4.4
A B C A A B
5 1% DMRT Means of five replicates Within each column

means followed by the same letter are not significantly different at P = 0. 01 using DMRT the same below. @ 2000wg/ml Test

concentration 2000wg/ml 2 Test concentration 3000 wg/ml

2
Table 2  Antifeeding effect of tricin on Nilaparvata lugens nympha
3 3 instar nympha 4 4 instar nympha
pg/ml
Concentration ‘ ) ‘ .
Weight of honeydew mg/d nympha  Antifeeding rate % Weight of honeydew mg/d nympha Antifeeding rate %
50 0.039 +0.016 AB 27.97 0.083 +0.011 B 45.92
100 0.041 £0.010 AB 24.55 0.088 +0.022 B 42.83
500 0.013 +0.000 B 77.17 0.064 +0.013 B 58.69
+
Methanol + CK 0.055 +0.018 A 0.154 +0.014 A
CK 0.057 £0.014 A 0.168 +0.023 A
3
Table 3  Effect of tricin on development period and mortality rate of Nilaparvata lugens nympha
Development period of nympha d Mortality rate %
png/ml
. . 3 4 3 4
Concentration
3 instar nympha 4 instar nympha 3 instar nympha 4 instar nympha
50 5.50+0.48 A 5.25+0.30 A 31.67 +9.86 A 12.00 + 5.02 A
100 5.67 £0.00 A 5.60 £0.60 A 35.09 = 3.56 A 7.20 = 1.56 A
500 5.67 £0.00 A 6.00£0.70 A 58.21 £+ 4.15B 31.75 + 7.39 B
+
Methanol + CK 5.25+0.67 A 5.30+0.30 A 21.81 = 3.55 A 11.86 + 1.39 A
CK 4.60+£0.48 A 5.23+0.40 A 28.87 + 2.63 A 9.67 + 2.84 A
50 100pg/m!  500pg/ml 3 500 ug/ml
4 2.67 3 4
3 50pg/ml 100pg/ml 3 4
50 ~500 g/ ml 34
100 g/ ml 3
3 100pwg/ml 500 g/ ml
15.27% 7.67% 32.01% 65.88%
2.3
4 500 pg/ml
50.71%  40.47%
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4
Table 4  Antifeeding effect of tricin on Nilaparvata lugens adult
No-choice test Choice test
Treatment . . . .
Area of honeydew mm?*/d Antifeeding rate % Area of honeydew mm?*/d Antifeeding rate %
500 pg/ml 126. 80 +24.50 50.71 89.00 £ 19.66 * 40.47
CK 257.25 £25.84 - 210.00 = 31.60 -
* t- 0.05 Means between treatment and control are significantly different at P =0. 05 using ¢-test
5
Table 5 Antioviposition effect of tricin on Nilaparvata lugens adult
- Mean number of Number of egg in each egg Oviposition deterrent rate
I'reatment
egg  egg cluster egg %
500 pg/ml 43.80 +4.34 = 4.52 £0.52 64.89
Choice test 205.67 +£42.44 3.87 £0.62 -
500 pg/ml 84.00 £15.18 4.19 £0.37 * -
No-choice test 131.33 £22.43 6.41 £0.72 -
® i- 0.05 Means between treatment and control are significantly different at P =0.05 using ¢-test
3
32~34
Echinochloa utilis Setaria viridis Sorghum
bicolor tricin-7-0-beta-D-glucoside B
MDA-MB-46 7
RBL-2H3 . PI1312777 150/ g
Echinochloa crus-galli 2 Cyperus iris  Cyperus difformis RI -0.46
~0.49 -0.68 100pg/g
28
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50 ~500 g/ ml

500ug/ml 34
3 50 ~ 500 g/ ml 34
Agrobacterium tumerfaciens vir ¥ “ ”
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