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Development of the Brown Planthopper, Nilaparvata lugens Stal,
Biotypes and Their Hybrid Progenies Fed on Different Cultivars
of Rice with Various Resistance Gene and Damage of
Different Rice Cultivars

Joo-Soo Choi and Yeong-Do Park’
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Abstract

Some attempts were made to investigate the genetic characteristics of the brown planthopper(BPH), Nilaparvata
lugens Stal, biotypes. In terms of egg and nymphal periods, egg hatchability, emergence ratio, and population change
of BPH and plant damage of rice cultivars by the infestation of BPH biotypes and their hybrid progenies in field
conditions. The egg and nymphal periods of the three BPH biotypes and their hybrid progenies on Dongjinbyeo with
no resistance gene were shorter than on rice cultivars with resistance gene. But the periods of biotype-2($)X2(%)
(E) on Samgangbyeo with Bph-1 gene and biotype-3($)X3(%)(D on Miryang 63 with bph-2 gene were as short
as on Dongjinbyeo. The egg hatchability and emergence ratio of the three Bph biotypes and their hybrid progenies
on Dongjinbyeo were higher than on the other rice cultivars, and those of E on Samgangbyeo and I on Miryang 63
were as high as on Dongjinbyeo. In rice paddy field, biotype-1($)X1(%)(A)~I infested on Dongjinbyeo, E on Sa-
mgangbyeo, and I on Miryang 63 were increased their population densities remarkably in next generation. Dongjinb-
yeo infested by A~1, and Miryang 63 infested by I were hopperbumed at 60 days after infestation and had a da-
mage rating of 9.0. But Samgangbyeo infested by E was no hopperburn(damage rating : 7.3) though it showed high
BPH population at 60 days after infestation.

Key words . genetic characteristics, biotypes, hybrid progenies, hopperburn

&ME ote] gQsjo] gomd HAE 559 He¥o] AAFYG

Ee A¥4dA ekt Raso?
FEd 533 H&E F= WIT(Nilaparvata lugens BE7e] A S e FA97E dlT} RRI(Inter-
stal) WA EAe FEEF0Y AP Aolol  national Rice Research Institute)olX AZHSIh Cheng

' Cormresponding author

Korean J. Life Science, Vol. 7. No.4(1997. 12) / 347



T35 e

& Chang®& Aei%-1/463-2 2 Ag5-2/888-19
TFeA A& F,2 Mudgo(Bph-1)E 7+ & & 9IAT,
AE-1/888-3 £ AeE-3/4e08-19 F& H105
(bph-2) & 718 & & slenz Hef¥-1& Aeg-20)
+Aola, HEE-3& AgE-19 Aol BuEe
, IRRIVOIM & Aeid.10] Aei¥-29} 30 $40)2, A
HE-32 Aehg-20] $4oletn B3t Sogwa®'®
A -2 3¢ AEE-17 2PA] o5 HEHY B
o] dutHo YA FHHER e} Aeiy.10] 4
B E-29 39 402 vergot, Aefd-30] HejH.17
20] $A4elgte FAE LAA Ry, & A Y29
39 AEHH EHEL polygenicoltt FAFHIEH 9
& Aug weda By

&9 Athwal 5% @ HEQ d&$473212 Bph-
19 93 AWjE w= Mudgo & AAAdae ded
3420 bph-28 AU lE ASD 79 AFAUAS}
YA duslol IAY digst vk Buggch &
Lakshminarayana & Khush” % Bph-13} bph-29+
<] Bph-39} bph-4 gened #3121, lkeda & Kaneda®
T Bph-13% bph-2€ Bph-3% bph-4¢] EfHez &
322 Bph-13% Bph-3, Bph-13% bph-4, bph-29} Bph-3
% bph-2¢t bph-4= ojH¥ o] A2 Y & gicka
B31g v Lin & Huang” & ®E 7o ] 2712 A3
A gened AU e FEFL WA APA gened AY
I A FFolU ATEG Aol ¥4 o AA £AE
Aolgtil Bnstgt.

HET AeE.1, 2, 30] EAE AR vt 7159
293 gd st Aol ARHEF AHT F
| 3t M2 e AeFoz LA Hof 71E B
T AREFEEC] HIE g AR A4E wehA
€ d7e wET Au¥ apsdds AgdadxE
gEjdte FAESY ARE ol43d 4zl R3g,
F71RY, Ee e AR, E FANES b deE X
ARefel A zARt WET Auygel EF HAA LA
Aol 712A8E Az} FPsgch

NERIETE

HEZ AHE.1, 2, 3& Z2ASA(27+ 2T, 40W §

348 / A3 A]

BT 2473 23)A A geneol flE F4H, Bph-
1 genes 71 ¥ 6339 FEE Holg2 A7 FuALS%
A AE-1(2) 3 1(3), A9E-1($)F 2(8), A
BE-1(2)3 3(3), AH¥-2(2)F 1(3), =32
()3 2(3), Aeg-2($)3% 3(8), AE-3($)F 1
(%), BeA¥-3($) 3 2(2), BehE-3(H)H 3(5) & 4
Zh wzstel 4L F, AdE 482 ARSEEA FAFS
gHsgh

T Y] ued ¢ ¢ $38 2K =80
AHA AF acryl pot(7.5X8cm) oA 60Uz Aud A
E 189 59 ol 7] A% polyethylene cup(6.5X3
m)E ATE A¢ oF AHE w3 8 ¥ 8
H mog A3 %F 4vE 10MEo R 747t HEsle
27+ 2€(60-70% RH)OA 24417 Ad N7 ¥ 4%
FE AA Radhe 49 FE WY YF AT &
Astgen, a7 d4d F(HE £ 259) ArdvA
A FEAME AL 2afeto nRs 44 AR,
FF71 2§38 HYA geneol ME TE TR,
A 2 29 6359 4R(60Y B) 189 Add
AEHE ek g 10vteld 1090 747 HEstn

Table 1. Standard evaluation system for rating damage
Nilaparvata lugens Stal (for field test)

Scale Level Description
0 HR No damage
1 R Slight yellowing of a few plants

3 MR Leaves partially yellow but with
no hopperburn
5 MS Leaves with pronounced yellowing and
some stunting or wilting and 10~25%
of plants with hopperbum, remaining
plants severely stunted
More than half the plants wilting or
with hopperburn, remaining plants
severely stunted
9 HS All plants dead
* HR [ Highly Resistant ~ MS : Moderately Susceptible
R * Resistant S * Susceptible
MR ! Moderately Resistant HS : Highly Susceptible
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Fig. 1. Egg hatchability of N. lugens biotypes-1,2,3 and
their hybrid progenis reared on 60-day-old plant
of rice cultivars with different resistance genes.
Average for 10 replications. A : B1XB1, B Bl
XB2, C:B1XB3, D:B2XB1, E:B2XB2, F:

B2XB3, G B3XB1, H:B3XB2, I: B3XB3.
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Table 2. Egg periods N. lugens biotypes-1,2,3 and their hybrid progenies reared on 60-day-old plant of rice cultivars

with different resistance genes’

Egg period (days+ SE)

Cross — -
Dongjinbyeo Samgangbyeo Miryang 63
B1(3)(A) 7.96+0.21 9.11+0.20 9.18+0.45
B1($)XB2(3)(®B) 8.13+0.18 8.90+0.74 9.07+0.14
B3(2)(O 8.61+0.16 8.97+0.28 8.80+0.08
B1($)(E) 8.11+0.28 9.02+0.18 8.89+0.23
B2($)XB2(%)(®) 8.40+0.19 8.58+0.06 8.97+0.18
B3(23)(F) 8.54+0.27 8.79+0.34 9.11+0.31
B1($)(G) 7.91+0.18 9.06+0.28 9.14+0.07
B3($)XB2(%)(H) 8.38+0.29 8.86+0.18 8.97+0.16
B3(3)(D 8.69+ 0.20 8.97+0.04 8.21+0.29

“Average for 10 replications and their standard error.

Four females of each cross biotype were caged for 24 hours in feeding chamber with 60-day-old plant of each rice

cultivar.
B1 : Biotype-1, B2 . Biotype-2, B3 . Biotype-3
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oA d71te}] 860tk B9} X3P o, A8 Table 4. Emergence ratio of N. lugens biotypes-1,2,3

4E% Mudgo, ASD 79 A% 839, 729YE Ry and their hybrid progenies reared on 60-day-
Song 5179 A} Apol7t QU 2 wiAE &L A old plant of cultivars with different resistance
& ¥ 3URH AEAUY JEEA| A HEe genes*
€ IRRIYY E1Z 1Fo] Bo} 2R AFAES Cross Percent emergence rate
A d7Izbe] Z29E e ASEFTY AEA YL 3 Dongjinbyeo Samgangbyeo Miryang 63
3 BA EAZ A ALEE A 2R Wi B1(A) 98.27+0.88 84.96+ 1.08 71.62+ 2.87
Aoz Az, B1XB2(B) 98.64+0.67 88.24+1.58 80.46+1.35
A R8-S Fig 1904 By vloigo] A4 ES B3(C) 98.44+0.33 76.72+2.75 84.41+ 2.33
Aol HejPamgEo] 85.25~91.85% % AJPYES B1(D) 98.13+0.27 83.88+1.23 86.60+0.96
Aok Uy 63304 Bk qton 47l Z9 E7F B2XB2(E) 98.38+0.63 98.45+0.68 82.74+ 2.67
86.92%, B% 63%% 17} 90.21% 2 S cIA g} Zo B3(F) 98.63+0.65 88.63+1.42 84.34+1.26
g3l A JeRdth B1(G) 98.26+0.85 80.74+2.21 87.65+1.67
2 Agdde ZAeAEEoA 85% 01489 #3844 2 B3XB2(H) 98.04+0.48 89.13+0.92 85.82+2.21
1 Mochida'® 2 Saxena & Pathak'®9] ZAzs} X3 B3(I) 98.53+0.38 8246+ 1.75 98.67+0.66

Ao, Khan & Saxena'”® 27+2ColA 66.8% 2 2 “Average for 10 replication and their standard error.
ARG ZAFAEFM F3hgo] o v RuEich Each replication consisted of 10 1st-instar nymphs.

Table 3. Nymphal periods N. lugens biotypes-1,2,3 and their hybrid progenies reared on 60-day-old plant of rice

cultivars with different resistance genes®

Nymphal period (days+ SE)

Cross Dongjinbyeo Samgangbyeo Miryang 63
Female Male Female Male Female Male
B1(A) 142+ 0.3  13.4+0.1 16.4+ 0.3  14.6+0.5 16.9+03  15.5+0.2
B1XB2(B) 146+ 03  13.7+03 15.8+0.2  16.0+06 172405  15.8+0.4
B1(C) 146+ 0.3  13.2+0.1 16.8+0.4  154+0.2 16.3+0.2  15.1+0.2
B1(D) 14.4+0.1  13.9+0.2 156+0.2 15.2+04 16.7+0.3  14.8+0.3
B2XB2(E) 139405 13.4+04 14.1+0.2 13.6+02 15.3+0.4  15.0+0.2
B1(P) 140+04 13.6+0.4 16.9+05 157+0.3 15.8+0.5 15.3+0.1
B1(G) 14.4+0.6 13.8+0.1 16.6£0.3 15.1+0.2 154+ 0.2  14.8+0.4
B3XB2(H) 141402 13.7+0.3 157402  14.9+0.3 15.7+0.3  14.6+0.2
B3(D 145+0.3  135+0.2 15.4+04  14.8+03 142402  13.4+04

“Average for 10 replications and their standard error.

Bach replication consisted of 10 1st-instar nymphs.
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Table 5. Population growth of N. lugens biotypes-1,2,3 and their hybrid progenies and the damage of each cultivar

when the insects were caged of the field plot’

Cultivars Cross No. BPH/18 hills Plant damage

Biotypes 20DI 40DI 60DI 20DI 40DI 60DI

A 432 776 HB 0.3 4.9 9.08"

B 532 1,033 HB 0.3 5.1 9.0a

C 384 490 HB 0.3 4.8 9.0a

D 452 1,210 HB 0.3 52 9.0a

Dongjinbyeo E 632 978 HB 0.3 5.0 9.0a
F 747 843 HB 0.3 4.9 9.0a

G 532 618 HB 0.3 4.8 9.0a

H 472 1,189 HB 0.3 52 9.0a

I 413 841 HB 0.3 4.9 9.0a

A 390 382 1,376 0.0 1.2 1.5b

B 452 484 1,613 0.1 1.3 1.7b

c 414 394 1,221 0.0 1.2 1.6b

D 286 192 1,474 0.0 1.2 1.5b

Samgangbyeo E 521 493 2,634 0.2 3.8 7.3a
F 382 412 1,519 0.0 1.3 1.7b

G 406 396 1,247 0.0 1.2 1.6b

H 328 410 1,797 0.0 1.2 1.8b

I 476 443 1,326 0.1 1.2 1.6b
A 452 472 1,262 0.3 3.1 6.7bc
B 374 534 1,876 0.2 3.5 6.8bc
C 397 439 1,321 0.2 35 6.7bc
D 480 387 1,522 0.3 34 6.7bc
Miryang 63 E 427 579 1,488 0.3 3.8 6.9bc
F 494 624 1,692 0.3 4.5 7.0bc
G 294 446 1,247 0.0 33 6.8bc
H 356 628 1,958 0.2 4.2 7.8bc

1 486 1,325 HB 0.3 6.6 9.0a

“Plant damage based on resistance rating system in Table 1.

DI : Date after Infestation. HB : Hopper Burned.

The cross biotypes were infested on 30 days after transplanting with the density of 40 pairs per 18 hills.
*Means within a column followed common letter are significantly different at 5% by Duncan’s multiple range test.
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