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Preference, Development and Fecundity of the Brown Planthopper(Nila parvata lugens

Stal) Biotypes Fed on Different Cultivars of Rice with Various Resistance Gene

ABSTRACT
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Some attempts were made to investigate the biological characteristics of the brown planthopper
(BPH), Nilaparvata lugens Stil, biotypes in terms of preference in feeding and oviposition on
rice field, egg and nymphal periods, egg hatchability, emergence ratio, growth index, adult
longevity and fecundity fed on 60-day-old rice cultivars with different resistance genes. Feeding
and oviposition preference of the three BPH biotypes on Dongjinbyeo with no resistance gene
were shown very higher than on rice cultivars with resistance genes. Those of biotype-2 on
Cheongcheongbyeo with bph 1 gene and biotype-3 on Milyang 63 with bph 2 gene were relati-
vely high, however, they were still remarkably lower than those of Dongjibyeo. The egg and
nymphal periods of the three BPH biotypes on Milyang 23 were shorter than on the other rice
cultivars. The periods of biotype-2 on Cheongcheongbyeo and biotype-3 on Milyang 63 were as.
short as those of the three BPH biotypes on Milyang 23. The egg hatchability, emergence ratio,
and growth index of the three BPH biotypes on Milyang 23 were higher than on the other rice
cultivars, and those of biotype-2 on Cheongcheongbyeo and biotype-3 on Milyang 63 were as
high as on Milyang 23. The female adult longevity of the BPH biotype-1 on Milyang 23 was
longer than on the other cultivars, and that of biotype-2 on Cheongcheongbyeo and bioty-3 on
Milyang 63 was as long as on Milyang 23. The number of eggs laid by a female of the three
BPH biotypes were greatly increased on Milyang 23. Those of biotype-2 on Cheongcheongbyeo
and biotype-3 on Milyang 63 were also greatly increased.
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Table 1. Test cultivars and their genetic backgrounds for resistance to the biotypes of the brown planthopper,
Nilaparvata lugens Stil

Cultivar Regésnt;nce Cross combination
Dongjinbyeo none Kimmaze/Nagdongbyeo//Sadominori
Milyang 23 none Suweon232/IR24
Cheongcheongbyeo bph 1 YR675-153-2-2/IR2035-290-2
Milyang 63 bph 2 Tongil/IR946//YR675
Gayabyeo bph 1+9 Milyang21/IR32//Milyang23/Milyang30

¢ Data were collected by Kim (1984).
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‘Table 2. Feeding and ovipositional preference of the three biotypes of N. lugens adults infested for 120 hours
on the rice cultivars with different resistance genes in the paddy field®

No. of insects and eggs/5 hills

Preference ratio(%)

Biotype Cultivar
Female Male Egg Feeding Oviposition
1 Dongjinbyeo 30 24 1,648 84.4 93.4
Cheongcheongbyeo 1 0 26 1.6 1.5
Milyang 63 2 91 14.1 5.2
2 Dongjinbyeo 22 18 1,405 65.6 70.6
Cheongcheonghbyeo 8 5 494 21.3 24.8
Milyang 63 5 3 91 13.1 4.6
3 Dongjinbyeo 19 8 1,036 55.1 60.0
Cheongcheonghyeo 6 2 185 16.3 10.8
Milyang 63 10 4 507 28.6 29.3

¢ Rice cultivars were infested on 20 days after transplanting with 40 pairs of each biotype per 15 hills.
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Table 3. Egg period and hatchability of N. lugens biotypes reared on the different rice cultivars®

Cultivar Biotype

Milyang 23 257

140

143
215
134

205
157
164
127
110
3 71

Cheongcheongbyeo

Milyang 63

Gayabyeo

DN - Lo DN W) W

No. of -eggs
oviposited

165

No. of nymphs Percent Egg period
hatched hatching (days+SE)
225 87. 6ar 8.6-0.18

119 85.0a 8.440.14
145 87.9a 8.2x0.20
118 82.5ab 9.1+0.06
188 87.4a 8.8+£0.09
106 79.1b 8.8-+0.22
174 84.9a 9.210.28
131 83.4a 9.2+0.20
150 91.5a 8.3+0.27
98 77.2b 9.54+0.25
83 75.5b 9.0+0.08
56 78.9b 8.9+0.19

¢ Average for 5 replications and their standard error. Four females of each biotype were caged for Zﬁ
hours in feeding chamber with 60-day-old plant of each variety.
» Means within a culumn followed by common letter are significantly different at 1% by Duncan’s multi-

ple range test.
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Table 4. Nymphal period, emergence ratio, sex ratio, and growth index of N. Jugeus biotypes reared on the
different rice cultivars®

Nymphal period(days+SE)

. . Emergence Sex ratio Growth

Cultivar Biotype S Mok ratio(%) ~ F/(F+M)  index?
Milyang 23 1 14.5+0. 40 13.7+0.24 98. 2a* 0.54 7.0
2 14.0+0.20 13.41:0.16 98.0a 0.40 7.2

3 14.3+0. 31 13.740.18 98. 1a 0.50 7.0

Cheongcheongbyeo 1 16.1+0.24 14.7+0.19 84.7ab 0.46 5.5
2 14.1+0.18 13.7%0.16 98. la 0.60 7.1

3 17.0£0. 31 14.940.30 71.1b 0.57 4.4

Milyang 63 1 16.310.24 15.7+0.25 86.4ab 0.57 5.4
2 15.6-+0.19 15.140.32 83.4ab 0.67 5.4

3 14.1+£0.21 13.340.31 98. 3a 0.59 7.2

Gayabyeo 1 17.9+40.62 17.610.57 62.0b 0.39 3.5
2 17.2+0.23 16.5£1.23 74.2b 0.35 4.4

3 16.9+0.38 15.3-+0.41 80.7ab 0.52 5.0

¢ Average for 10 replications and their standard error. Nymphs hatched newly of each biotype was caged
in feeding chamber with 60-day-old plant of each variety.
¢ Means within a culumn followed by common letter are significantly different at 1% by Duncan’s mult-

iple range test.
¢ F : Female, M : Male.

¢ Growth index: Percent survival rate from 1st instar to adult devided by developmental period in days

during the same period.



September 1988

Korean J. Appl! Entomol.

91

Table 5. Longevity and egg production by adults of N. Jugens biotypes reared on the different rice cultivars®

Longevity(days+SE)
Cultivar Biotype ” ’I‘otalf No. of eggs
Female Male per female(:£SE)
Milyang 23 1 20.4 =+ 3.04 22.6 + 1.80 380.4 + 46.3
2 19.7 # 1.51 18.8 + 2.56 391.4 + 34.9
3 19.1 + 2.07 23.9 + 1.46 391.6 + 31.5
Cheongcheongbyeo 1 12.9 + 1.58 21.7 + 2.04 140.3 =+ 35.4
2 22.5 * 1.97 24.1 + 1.43 412.9 + 28.6
3 16.8 & 1.78 18.5 + 2.81 154.4 + 58.1
Milyang 63 1 18.4 + 1.80 21.9 + 1.40 151.9 & 9.2
2 17.8 + 1.74 20.0 + 2.07 84.7 £ 17.4
3 20.0 = 2.26 23.5 + 2.45 338.0 + 40.6
Gayabyeo 1 16.0 = 1.70 17.5 + 2.16 147.3 + 33.8
2 15.1 + 1.74 17.7 + 1.83 117.3 + 34.1
3 14.6 * 2.36 17.9 + 2.00 110.0 + 13.5

¢ Average for 10 replications and their standard error. One pair emerged newly of each biotype was caged
in feeding chamber with 60-day-old plant of each variety.
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