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Changes in the Fitness of Brown Planthopper, Nilaparvata lugens Stal (Homoptera:
Delphacidae) to Several Resistant Rice Varieties after Multi-generational Selection

In-chol Hwang, Jin-ho Kim and Yoo-han Song*

Division of Plant Resource and Environmental Sciences, College of Agriculture, Gyeongsang National University,
Jinju 660-701, Republic of Korea

ABSTRACT : This study investigated the changes in the fitness of brown planthopper, Nilaparvata
lugens, to several rice varieties with different resistance background, after multi-generational selection
on a resistant rice variety. A susceptible strain of brown planthopper (Dongjin-S) had been reared on
the Chungchungbyeo with Bphl resistance gene for three generations (Chungchung-G3) and six gene-
rations (Chungchung-G6), then the fitness change was evaluated by measuring their longevity,
fecundity, preferences, and survivorships on the varieties with various background of resistance. After
being selected three to six generations on Chungchungbyeo, feeding preference, adult longevity, and
fecundity increased, where as nymphal period reduced when they were reared on various varieties with
Bphl gene. The egg periods were not much different among the varieties fed on, except for the
Chungchung-G6 on the rice varieties of Milyang63 (bph2 gene) and Gayabyeo (Bphl+bph2 gene).
These results suggest that the susecptible Dongjin-S (Biotype-1) can be easily converted to a resistant
biotype-2 capable of overcoming the resistant varieties with Bphl gene.

KEY WORDS : Biotype, Nilaparvata lugens, Rice variety, Resistance, Brown planthopper
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Table 1. Eight rice varieties and their genetic backgrounds of res-

istance to Nilaparvata lugens

Other varieties

Varieties Resistant gene® with same gene
Hwajinbyeo, Chuchungbyeo,
NI none  pyngsanbyeo, IR20, IR22
Dongjinbyeo none IR24
Mudgo Bphl
IR26 Bphl IR28, IR29, IR30, IR34,
IR64 Bphl IR46 Sangangbyeo

Chungchungbyeo Bphl

ASD7, IR36, IR42, MTU1S5,

M63 (Milyang63)  bph2  ips4 1R74, Cisadane

Bphl +bph2
»Data were collected by Sogawa (1982, 1997)

Gayabyeo
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bph2 FAAE BF 717 Ztepd F 87 FFo|slh
(Table 1).
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Table 2. Feeding preference in three strains of Nilaparvata lugens, fed on eight rice varieties with different resistant gene

No. of BPH after hours/5 hills®

BPH strains® Varieties No. of cgg
3hrs 6 hrs 12 hrs 24hrs 48hrs  after 48 hrs
TN1 12 6 13 14 11 68
Dongjinbyeo 7 12 19 22 14 63
Mudgo 14 13 5 5 3 87
Dongjin strain IR26 13 10 7 4 1 81
IR64 6 3 3 2 0 34
Chungchungbyeo 18 8 15 9 8 70
Miryang 63 4 12 5 0 2 33
Gayabyeo 8 4 1 4 1 79
TN1 11 22 16 20 8 42
Dongjinbyeo 7 10 12 16 13 44
Mudgo 12 13 12 11 10 66
Chungchung IR26 7 7 9 7 6 52
G3 strain IR64 12 8 11 9 12 47
Chungchungbyeo 17 16 12 11 10 93
Miryang 63 7 11 6 1 4 98
Gayabyeo 10 3 10 3 5 56
TN1 10 9 6 10 7 66
Dongjinbyeo 15 17 16 13 13 64
Mudgo 13 10 18 18 16 150
Chungchung IR26 16 15 12 10 5 106
G6 strain IR64 14 12 15 4 6 90
Chungchungbyeo 17 12 14 21 10 137
Miryang 63 8 11 9 4 5 85
Gayabyeo 4 5 4 2 3 44

“Dongjin strain: reared for 30 generations on Dongjinbyeo; Chungchung-G3: reaered for 3 generation on Chungchungbyeo; G6: reaered for 6 generations on

Chungchungbyeo

"Number of Nilaparvata lugens, stayed on each rice variety after different times of infestation
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Table 3. Longevity of three strains of Nilaparvata lugens, reared
on rice varieties with different resistant gene

Longevity (day)» = SE

BPH strains Varieties
Female Male

TN1 137+124a 151%151a
Dongjinbyeo 132+095a 159£1.07a
Mudgo 109£099b 114+1.43b

Dongjin strain IR26 83+£090c 10.6+0.79b
IR64 10.7£091b 108%£144b
Chungchungbyeo 10.4£0.64b 9.4+1.30c¢
Miryang 63 6.74+0.79d 9.7%£1.27bc
Gayabyeo 8.0+0.86c 11.2+0.87b
TN1 12.1£1.10bc 13.2£1.48b
Dongjinbyeo 14.8+0.73a 13.6x1.66b

13.1x0.71b 17.3£098a
Chungchung IR26 11.5+0.81c 147x1.25b
G3 strain IR64 13.1£0.71b 12.9%1.61bc
Chungchungbyeo 144+1.02a 13.0+1.44b
Miryang 63 83+1.28d 11.4+£1.04bc
Gayabyeo 93+137d 103x1.65¢

TN1 13.0+093 cd 15.1%+1.18ab
Dongjinbyeo 13.9+£0.92bc 16.0+1.20a
Mudgo 157+131a 169%+130a
Chungchung  IR26 126+0.52¢ 139£1.06b
G6 strain IR64 142+£0.87b 13.8+1.26b
Chungchungbyeo 14.2+0.51b 16.0+0.67a
Miryang 63 8.1+£0.77d 9.8+0.75¢
Gayabyeo 76+£1.07d 84+067c¢

Mudgo

2Average of 10 replications. In each group of the three strains of Nila-
parvata lugens, the values followed by a common letter are not signi-
ficantly different at the 5% level (DMRT).
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Table 4. Egg periods and hatchabilities of three strains of Nilap-
arvata lugens, reared on rice varieties with different background
of resistance

- - Egg period? Percent
BPH strains ~ Varieties (day+SE)  hatching® (%)
TN1 8.08 £0.34 bc 42.1
Dongjinbyeo 8.24£0.19 abc 39.5
Mudgo 8.47+£0.41 ab 559
Dongjin IR26 8.43+0.42 ab 36.8
strain IR64 8.211+0.26 abc 34.0
Chungchungbyeo 8.60+£0.33 a 39.5
Miryang 63 7.89+042¢ 48.0
Gayabyeo 8.25+0.10 abc 37.5
TN1 8.50+0.41 ab 40.0
Dongjinbyeo 8.50£0.31 ab 389
Mudgo 8.70+£0.43 ab 75.0
Chungchung IR26 790£025b 514
G3 strain IR64 8.55+0.40 ab 28.9
Chungchungbyeo 7.9510.45b 68.8
Miryang 63 8.10+021b 37.0
Gayabyeo 10.00+1.45a 55.6
TN1 8.56+0.40d 40.0
Dongjinbyeo 9.00+0.45¢ 259
Mudgo 8.79%0.42 cd 419
Chungchung  IR26 8.73+£0.44 cd 339
G6 strain IR64 8.83+0.31cd 25.0
Chungchungbyeo 8.50+0.30d 46.2
Miryang 63 11.20+0.55b 16.7
Gayabyeo 12.00+0.33 a 26.3

“Average of 10 replications. In each group of the three strains of Nilapa-
rvata lugens, the values followed by a common letter are not significantly
different at the 5% level (DMRT).

bPercentage hatching in each varieties.
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Table 5. Fecundity of three strains of Nilaparvata lugens reared
on eight rice varieties with different resistance genes

BPH strains Varieties No. eggs/ No. eggs/
female fernale/day

TN1 53.3+6.26 ab? 4.81

Dongjinbyeo 61.2+4.48a 512

Mudgo 473+5.88b 4.34

Dongjin strain  IR26 33.6x6.14¢ 4.05
IR64 37.1x6.15¢ 3.46
Chungchungbyeo 45.913.42 ab 4.59

Miryang 63 155£3.62d 2.31

Gayabyeo 13.6x4.16d 1.76

TN1 50.8+£4.240b 4.72

Dongjinbyeo 43.31+4.00c 3.94

Mudgo 59.8+6.590b 4.98

Chungchung  IR26 374£538¢ 3.94
G3 strain IR64 412+553¢ 3.76
Chungchungbyeo 61.9+6.35a 6.19

Miryang 63 20.2+4.58d 243

Gayabyeo 17.3+4.08d 1.86

TN1 48.7+£4.77 be 4.63

Dongjinbyeo 54.6£4.25bc 4.6

Mudgo 61.3+£7.81 ab 5.11

Chungchung  IR26 528+6.23¢ 3.97
G6 strain IR64 62.4+6.06 ab 5.04
Chungchungbyeo 67.4+6.45a 5.64

Miryang 63 18.3+2.394d 2.26

Gayabyeo 149+2.70d 1.96

“Average of 10 replications. In each group of the three strains of Nilapa-
rvata lugens, the values followed by a common letter are not significantly
different at the 5% level (DMRT).
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Table 6. Nymphal period, emergence rate, duration of dead nymph of three strains of Nilaparvata lugens, reared on the varieties with

different resistance gene

. - Nymphal? Emergence Duration of®
BPH strains Varieties }IIJC rri)o d ra%e dead nymph
TN1 13.7£0.37d 54.0 10.0+2.03a
Dongjinbyeo 1541+0.19¢ 512 6.6+1.34bc
Mudgo 16.2+0.28 ab 26.3 7.0+£1.76 be
Dongjin strain 1IR26 16.6£0.45 ab 23.8 6.71+0.50 be
IR64 16.8£0.17 a 211 4.6+0.84c
Chungchungbyeo 16.010.58 be 16.0 6.5+0.50 be
Miryang 63 - 0 73x£093b
Gayabyeo - 0 6.4+1.20bc
TN1 1621028 a 457 7.0£0.94 cd
Dongjinbyeo 16.6+0.45a 48.5 10.0+0.63 a
Mudgo 14.21+0.15¢ 514 7.3+1.30cd
Chungchung IR26 15.41+0.30b 47.8 9.6+1.30a
G3 strain IR64 1461045 ¢ 55.5 6.8+0.66 cd
Chungchungbyeo 1451028 ¢ 48.6 93+1.19ab
Miryang 63 - 0 8.1£1.47bc
Gayabyeo - 0 64x1.02d
TN1 16.8+042a 433 114+094a
Dongjinbyeo 1421044 ¢ 533 89+£1420
Mudgo 15.0+£051b 60.0 8.4+1.03 be
Chungchung IR26 143£051¢ 529 113+1.85a
G6 strain IR64 15411410 76.7 6.8+1.48¢
Chungchungbyeo 14.8+1.17 be 63.3 10.1£0.86 ab
Miryang 63 - 0 45+1.18d
Gayabyeo - 0 3.8+0.5d

“Average of 10 replications. In each group of the three strains of Nilaparvata lugens, the values followed by a common letter are not significantly different at

the 5% level(DMRT).
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oA AL B Foot
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FARRARR MY B R Sste) A4
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Table 73} Zke] veyge}.

TNI 3 $AeA: 34, 334 W27} =
F 2 44A ve8 297, Mudgo, IR26, IR64, 3

Table 7. The reaction of eight rice varieties to two strains of
Nilaparvata lugens selected by Dongjinbyo with no resistant gene
and Chungchungbyo with Bphl gene

Damage degree

Varieties
Dongjin strain  Chungchung G6 strain
TN1 S @87 S(9)
Dongjinbyeo S S (9)
Mudgo MR (3.4) S({7.2)
IR26 R(2) S@8.1)
IR64 R (2.3) S
Chungchungbyeo R (2) SO
Miryang63 R(1.2) R (1)
Gayabyeo R (1) R (1)

R: Resistant, MR: Moderate Resistant, S: Susceptible
® The numerals in parenthesis express degree of damage by INGER stan-
dard.

Aol M A WEdFE 7t 34,2,23,22 3%
AGAE S B, AR 64 AN %
o RIg-& B o]& ¥ EFY WA= 72,81,
9,92 TNlojv} AW} e & 7hpA WHE-&
B

Lee et al. (1994)2 HEHIE A3 EF2oM 23
ARt A AAEZ A& WP FpAdes )
AL olft wET AAIZH M3 44 Al 8L
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