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Characteristics of Feeding Behavior of the Rice Brown Planthopper,
Nilaparvata lugens, Using Electrical Penetration Graph (EPG) Technigue

on Different Rice Varieties

N. S. Kim, M. J. Seo and Y. N. Youn*

Department of Applied Biology, College of Agriculture & Life Sciences, Chungnam National University, Daejon, 305-764

ABSTRACT :

For the comparison of feeding behavior of Nilaparvata lugens among different rice

varieties, electrical penetration graph (EPG) technique was used. Ten rice varieties were selected from
national-widely recommended rice varieties cultivating in Chungnam province. The correlation between
feeding duration and honeydew amount excreted was investigated, and the types of EPG pattern were
analyzed among rice varieties. The EPG patterns divided into 6 types according to electrical specific
feature, respectively. Type 1 pattern was a searching feeding sites, resting or wandering on a rice plant.
Type 2 pattern was appeared when the insect untaken from phloem sieve element. Type 3 pattern was
observed when the insect piercing into the rice plant. Type 4 pattern was observed when the insect
salivating in rice plant. Type 5 pattern was observed when the insect ingesting from the xylem. Type
6 pattern was observed when the stylet moving in cell. Feeding duration time on Gum-nam was
significantly shorter than Dong-jin, Dae-ahn, Dong-ahn, Dae-san. Also, on Gun-nam, it was shown that
the brown planthopper did not penetrate the cuticle for a long time. The total number of excreted
honeydew droplets by the brown planthopper was the greatest in Dong-jin variety and the least in
Gum-nam variety. In proportion to phloem feeding time, the number of honeydew droplets had been
increased. According to the results of EPG patterns and honeydew droplets analysis, N. lugens seems to
prefer Dong-jin, Dong-ahn, Dae-san, and Dae-ahn to Gum-nam, Da-san, and Nam-chun rice plant variety.

KEY WORDS : Feeding behavior, Rice brown planthopper, Nilaparvata lugens, Electrical penetration

graph, EPG, Rice
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Fig. 1. Diagram of video and electronic recording equipment.
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Fig. 2. Electrical penetration graphs (EPGs) of a Nilaparvata lugens on rice (Horizontal bar: time scale 1min., Vertical bar: voltage
level (1mv).
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Fig. 3. Mean time (%) of each EPG type of Nilaparvata lugens on Oh-dae, Dong-jin, Dong-ahn, Nam-chun, Gum-nam,
Da-san, Il-mi, Wha-sam, Dae-ahn and Dae-san rice varieties for 8 hrs recordings.
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Table 2. Mean time from start of EPG recording to first
period of Type 2

Variety Time(m)
Oh-dae 72.67+37.1cd*
Dong-jin " 46+1.4cd
Dong-ahn 79+14.1cd
Nam-chun 128.33+36.7b
Gum-nam 15.33+3.5d
Da-san 59+16.9¢cd
It-mi 206.75+64.8a
Wha-sam 36.67+11.5¢d
Dae-ahn 34.33+2.2cd
Dae-san 84.67+21.9bc

* Means with the same letter are not significantly different
(P=0.05, CV=14.83248, Duncan’s multiple range test).
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Table 1. Mean time of EPG Type 1 to 6 on 10 rice varieties during 8 hours EPG recordings

Mean of recording time (Min)

Variety

Type 1 Type 2 Type 3 Type 4 Type 5 Type 6
Oh-dae 227.8+30.4ab* 85.6£20.6bc* 86.2+12.4ab* 2+1.2b* 22.8+4.0a* 39+16.7a*
Dong-jin 95.6+50.0b 222.2+36.5a 91.2+31.2ab 18.412.7ab 10+4.2b 32+17.8a
Dong-ahn 200+56.1ab 199.4+3.1a 38+16.5b 3.6+1.2b 0d 40.4+4.6a
Nam-chun 290.4+55.7a 94.4+12.1bc 25.4+2.1b 6.2+1.1b 5£2.2b 53.8+14.6a
Gum-nam 242.6+75.9a 48.8+19.9¢ 106x33.0ab 5.2+3.1b od 38.6+12.6a
Da-san 100.6+9.6b 72+20.5bc 143.4+25.1a 53.0+19.5a 0d 58.2t14.1a
I-mi 205.8+28.8ab 73.4+21.6bc 97.6+10.2ab 5+1.5b 6.6+0.6a 26.8+5.54a
Wha-sam 230.4182.5ab 149.6+1.7ab 45+12.0b 13.6+11.4b 0d 47+8.2a
Dae-ahn 227.8+37.7ab 194.6£39.1a 36+£13.9b 7.6+0.5b 0d 33+17.4a
Dae-san 165.6+72.1ab 196.2+59.5a 17.6+7.2b 24.4+15.6ab 0d 17.4+5.7a

* Means with the same letter are not significantly different (P=0.05, CV show last row. Duncan’s multiple range test).
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