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Brown planthopper (BPH), Nilaparvata lugens Stal (Hemiptera: Delphacidae), is one of the most im-
portant migratory pests damaging rice in Korea. It invades annually from tropical and subtropical
areas via continental air streams. It is necessary to determine the resistance levels of rice varieties in
order to control efficiency. The honeydew excretion, development, and reproduction of the migratory
BPH were studied by region in a laboratory at 25+2C and 65+5% RH and a 16L: 8D photoperiodism
conducted on three BPH resistant genes: Bphl, Bph2, and Bphl8. The information obtained was re-
ported using the jackknife method, and we created life table statistics accordingly. The feeding
amount of Bphl resistant gene was lower than that of resistant genes. The developmental periods of
immature stages ranged from 13.7£0.10 d on Bph2 (Namhae, 2015) to 18.5£1.06 d on Bph2 (Sacheon,
2016). Reproductive period and female longevity were longest on the non-resistant genes, Bph2 and
Bph18 (except 1980s), and the highest fecundity of N. lugens was observed on the two BPH resistant
genes. Highest net reproductive rates (Ro) were calculated on Bph2 by region. Intrinsic rates of pop-
ulation increase (rm) showed a difference in resistant genes by region. These population parameters
showed that migratory regions and biological characteristics of N. lugens vary annually.
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Table 1. Collection sites and dates of N. lugens in paddy fields
Population Collection site Date GPS coordinates
1980s" Gyeonggi-do Suwon - -
NH_15 Gyeongsangnam - do Namhae Jul. 30. 2015 34°48 709 "N; 127°58 " 04 " E
SC_16 Gyeongsangnam - do Sacheon Sep. 1. 2016 35°03 " 34 " N; 128°04 "' 29 " E

ULaboratory reared susceptible population.

Table 2. Rice varieties and their genetic backgrounds of resistance to N. lugens

Variety Resistant gene Other varieties with the same gene
Dongjin 1 None TN1, Ilpum, Hwajin, Chuchung, Pungsan, IR20, IR22, IR24
Chungchung Bphl IR26, IR28, IR29, IR30, IR34, IR46, IR64, Samgang, Mudgo
Chinnong Bph2 IR36, IR42, IR54, IR74, MTU15, Cisadane, M63 (Milyang63), ASD7

Jungmo 1045 Bph18 Anmi
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AR FrAAS A ZedRg G FH% ARt

mm?) of honeydew extracted by female of N. lugens on resistant genes

Amount of honeydew (mm’/female)

BPH Population

none Bph2 Bph18
1980s 82.82+14.428" 10.28+2.490° 88.99+9.970° 16.86+5.906"
NH_15 82.59+14.266° 29.67+4.722° 70.17+10.917° 75.11+14.292°
SC_16 62.02+7.177* 36.49+9.241° 60.24+11.518 16.65+4.079

UThe values followed by a common letter are not significantly different at the 5% level (DMRT).
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Table 4. Mean developmental period (day+SE) of immature stages of N. [ugens on resistant genes

BPH Stage Resistant genes
Population & none Bphl Bph2 Bph18
Egg 8.2+0.06”" 9.0+0.00" 8.5+0.08 9.3+0.17°
Nymph
1st Instar 2.9+0.09° 2.9+0.10° 3.1+0.08" 3.1+0.05°
1980 2nd Instar 2.4+0.07° 2.8+0.10° 2.4+0.08" 2.4+0.07°
3rd Instar 25+0.07° 2.8+0.12° 23+0.08" 2.4+0.08°
4th Instar 2.6+0.08° 4.040.35% 2.5+0.08° 2.6+0.13°
5th Instar 3.5+0.09° 3.6+0.24° 3.6+0.09° 3.9+0.13°
Total Nymph 13.6+0.12° 13.8+0.49° 13.8+0.15" 14.3+0.22°
Egg 8.4+0.09 8.6+0.14° 8.2+0.04° 8.5+0.07%
Nymph
1st Instar 2.9+0.03° 3.2+0.09° 2.9+0.05° 2.8+0.10°
NH 15 2nd Instar 2.3+0.07° 2.7+0.15° 2.5+0.09° 25+0.07°°
- 3rd Instar 25+0.07° 32+0.21° 26+0.12° 24+0.10°
4th Instar 2.4+0,08° 3.2+0.247 2.5+0.08° 3.040.09?
5th Instar 3.4+0.07° 35+0.17° 3.4+0.07° 35+0.15°
Total Nymph 13.5£0.09° 14.1£0.39° 13.7+0.10% 14.0+0.20°
Egg 9.0£0.12° 10.0£0.65" 9.240.15% 9.8+0.13%
Nymph
1st Instar 3.0+0.03° 3.240.07° 3.6+0.14° 35+0.13°
SC 16 2nd Instar 2.6+0.07° 2.640.09° 3.5+0.23" 2.3+0.07°
- 3rd Instar 2.3+0.06° 2.4+0.08° 3.8+0.32° 2.7+0.08°
4th Instar 2.5+0.07° 2.5+0.09° 4.3+0.38 3.0+0.16°
5th Instar 3.7+0.07° 3.7+0.14° 5.9+0.65° 5.0+0.39°
Total Nymph 14.0+0.11° 14.2+0.19° 18.5+1.06" 15.8+0.46"

UThe values followed by a common letter are not significantly different at the 5% level (DMRT).

Table 5. Oviposition period, adult longevity (daysSE) and fecundity (eggs per female) of N. lugens on resistant genes

Resistant genes

BPH Population Parameter one Bpil Bpi2 Bpi18

Preovipositional period 1.6+0.22°Y 43£2.03° 174015 204022
Reproductive period 18.8+2.44° 47+2.19° 15.241.19™ 8.9+2.95%

1980s Postreproductive period 1.3+0.30° 23+0.33° 2.0+0.15" 46+1.17°
Female life span 21.7+2.46° 6.81.10° 18.9+1.17° 12.4+251°
Fecundity 221.6+29.12° 26.3+19.84° 170.7+26.31% 80.3+17.87"
Preovipositional period 2.0£0.26" 2.240.33° 1.3+0.33° 15£017%
Reproductive period 24.5+291° 14.8+1.97° 23.0+3.42° 2.0+1.77°

NH_15 Postreproductive period 1.8+0.25 3.9+1.71° 1.9+0.38" 3.240.29°
Female life span 28.342.79" 20.9+2.58" 26.2+3.12° 26.7+1.85"
Fecundity 281.4+52.14° 124.8+30.39° 261.0£63.70° 223.7+26.99"
Preovipositional period 25+0.27° 3140.53° 1.8+0.13° 1.9+0.23°
Reproductive period 18.6+3.10° 14.0+2.53" 17.0+1.81° 20.1+1.87°

SC_16 Postreproductive period 2.5+0.52° 2.8+0.65" 2.2+0.33" 1.9+0.35"
Female life span 23.6+2.79° 19.9+2.84° 21.0+1.74° 23.9+1.97°
Fecundity 155.2426.45° 59.4+19.86" 187.6+30.27° 120.8+12.76™

UThe values followed by a common letter are not significantly different at the 5% level (DMRT).

AT AU 7100 ARE %] Do) AFAOE Mgl Gom o APAol HHAE A9 Aol B
PR 9 FE AR et ARA0R AFY ol U AL F4Y 4 v wHle A K447 IS
FAAE a7 AAZ 24 G0l ATE AL Bald £ BIHT B4AH H%B 420 42 5HL 8 A
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Table 6. Population growth parameters of N. lugens on resistant genes

2)

Resistant genes

BPH Population Parameter

none Bphl Bph2 Bph18
Ro 64.89+19.286™" 450+14.578° 37.86+13.202° 26.18+14.277°
Im 0.213+0.0241° 0.125+0.3157° 0.203+0.0134° 0.209+0.0344
1980s T 19.59+2.648" 14.85+6.207°° 17.93+1.842° 15.77+1.430°
A 1.24+0.030° 1.13+0.336" 1.230.016" 1.23+0.042°
DT 3.25+0.360°" -64.84+322.172° 3.41+0.225° 3.31+0.042°
Ro 69.67+28.347° 17.67+9.735 63.77+35.210° 51.17+13.964°
I'm 0.207+0.0200° 0.143+0.0219° 0.162+0.0317™ 0.189+0.0097
NH_15 T 20.55+3.024° 20.09+3.032° 25.69+6.368" 20.82+1.621°
A 1.23+0.025" 1.15+0.025° 1.18+0.037" 1.21+0.012®
DT 3.36+0.326" 4.85+0.759° 4.29+0.803™ 3.67+0.188™
Ro 23.30+8.983° 45743 458° 32.18+11746" 12.37+2.956"
Im 0.154+0.0189° 0.084+0.0502° 0.138+0.0178" 0.110+0.0133"
SC_16 T 20.39+1.652" 18.05+3.585" 25.14+4.328° 20.87+2.234*
A 1.17+0.022° 1.09+0.054™ 1.15+0.020 1.12+0.015°
DT 4.49+0.558" 8.23+6.080°° 5.02+0.645" 6.30+0.762"

UThe values followed by a common letter are not significantly different at the 5% level (Tukey’s Studentized Range Test).
Ro: net reproduction rate (female/female); ry: intrinsic rate of increase (female/female/day); T: mean generation time (day); A
finite rate of increase (female/female/day); DT: doubling time (day).
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=5 HET N FOA0l e S0 HETe 4= 8IS o

HETE SR vdst] Ao 71 & I8 E FE 5 F stukolx, id Eo 3 ofEt) AdelA A7
7158 B Ad @ geA wETe] AR HAE A8 AYE AEE RUHEY e AL v a4
doltt, U vl WEFE AGERE FRS WET AFE FHA(Bphl, Bph2, Bph18)oll Z+7k A F3te] AL
49 Y% #H27(252C, 60+5% RH, LD=16:8)° A HE 9 2 ujAd, %577t 9 A5 58 A8}
Aot 2oj7 FHE Jackknife H < ol &3t AHEE AAATG WBT AL KA1 F Bphl FAAAA
72 Bulgo] 7p A9y, &FF FE717HE 13.7+0.10%U (Bph2, ‘23l 2015)9 M 18.5+1.06% (Bph2, A3, 2016)Z
UEbgTh Abet7| 7k GRS A, Bph2 2 Bphl8 (1980s <l 9ol A 71 Ao A I, AR5 27) 9
FET AGAH FAAAA Bol BRHAT 57 RS Bph2 FAA A A BAJe] £ AR YE
Fet WAAASIHE ()& AZA FAA ) ta AGEE Aol & BYth AR xEe WE 77 jd & A9y
oA et AY 1 e 5o BEdE AL BoETH



