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ABSTRACT This study was performed to evaluate the differences in resistance of
rice varieties to biotypes of the brown planthopper (BPH), capable of surving on
the Milyang 30 and Milyang 63 varieties which have Bph 1 and bph 2 gene for res-
istance, respectively.

The rice varieties tested were Milyang 30, Cheongcheong, Milyang 63 and Gaya
which have been reported as having resistant genes for the BPH. The check varie-
ties were Chucheong and Sangpoong which have no resistant gene.

The degree of resistance to the BPH biotypes indicated that Milyang 30, Cheong-
cheong, Milyang 63 and Gaya varieties were highly resistant to the biotype 1. But
their reactions against biotype 2 and 3 were variable, namely Milyang 30 and Che-
ongcheong were susceptible to biotype 2, and Milyang 63 was susceptible to biotype
3.

In the esterase isozyme patterns of brown rice the bands of g-1, -3 and -5
were detected in Chucheong and Sangpoong, while the bands of «-1, $-2 and 3-5
were detected in the test varieties which have genes for resistance. However, the
bands of 8-5 in Milyang 63 and Gaya were stronger than those of Milyang 30 and
Cheongcheong varieties.

In the root of 10-days seedling, the esterase bands of a-2, 8-2, -4 and 5-5 were
detected in Chucheong and Sangpoong, while the bands of «-1, 8-1, 8-3 and -5
were detected in the tested different varieties. But the bands of $-1 and B-5 in
Milyang 63 and Gaya were stronger than those of Milyang 30 and Cheongcheong
varieties.
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Table 1. Different reactions of the rice seedlings to feeding by the brown planthopper(BPH) biotypes,

Nilaparvata lugens STAL

BPH Biotype

Cultivar Resistance gene
1 2 3
Milyang 30 Bph 1 R(2.5)° S(7.7) R(3.0)
Cheongcheong Bph 1 R(2.4) S(8.0) R@2.7
Milyang 63 bph 2 R2.7) R(2.9) S(7.6)
Gaya Bph 1+bph 2 R(1.6) R(1.6) R(2.9)
Sangpoong none S(8.7 - S S@.7
Chucheong none S(8.8) S(8.1) S(8.0)

Note : R; Resistant, S: Susceptible.

¢ The numerals in parenthesis express degree of damage by the IRTP(’78) standard.



January 1986

KOREAN J. PLANT PROT. 211

Table 2. Feeding preference(%) of the brown planthopper biotypes between a test cultivar and Chu-

cheong planted in a cylindrical tube

Hours after infestation

Cultivar

Biotype Ohrs 24hrs 48hrs 72hrs
Test  Chu. Test Chu. Test  Chu. Test  Chu.
Milyang 30 1 44.8 55. 2 30.3 69.7 22.42°  77.6 18.4 81.6
Cheongcheong 52.6 47.4 31.3 68.7 13.2a 86. 8 16.1 83.9
Milyang 63 48. 4 51.6 30.0 70.0 16.42  83.6 13.5 86.5
Gaya 50. 4 49.6 23.6 76. 4 8.2a  91.8 7.9 92.1
Sangpoong 49.6 50. 4 50. 2 49.8 50.5b  49.5 48.1 51.9
Chucheong 47.5 52.5 48.8 51.2 48.3b  51.7 46.5 53.5
Milyang 30 2 49.9 50. 1 52. 4 47.6 50. 8bc®  49.2 51.8 48.2
Cheongcheong 50. 3 49.7 45.6 54.4 41.2b  58.8 40.6 59. 4
Milyang 63 55. 2 44.8 38.8 61.2 35.9ab  64.1 31.0 69.0
Gaya 57.2 42.8 39.3 60. 7 26.72  73.3. 17.4 82.6
Sangpoong : 60.8 39.2 61.2 38.8 57.1bc  42.9 57.1 42.9
Chucheong 51.1 48.9 46.1 53.9 49.9bc  50.1 52.4 47.6
Milyang 30 3 48.2 51.8 25.9 64. 1 19.5a*  80.5 18.1 81.9
Cheongcheong 49.1 50.9 22.7 77.3 14.3a - 85.7 9.2 90. 8
Milyang 63 46. 4 53.6 50.5 49.5 49.2b  50.8 49.1 50.9
Gaya 50.7 49.3 30.7 69.3 30.5ab  69.5 28.8 71.2
Sangpoong : 47.7 52.3 50. 1 49.9 49.3b  50.7 49.2 50. 8
Chucheong 51.1 48.9 50. 2 49.8 51.0b  49.0 50. 2 49.8

*In each group of the three biotypes, the values followed by a common letter are not significantly

different at the 5% level(DMRT).

*In each group of the three biotypes, the values followed by a common letter are not significantly

different at the 1% level(DMRT).
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Table 3. Nymphal period of the brown planthop-
per biotypes reared on the rice seedlings of the
different cultivars in a test tube

Nymphal period*(day)
Male
16. 4+0. 13 16. 140. 13

Cultivar Biotype

Female

Milyang 30 1

Cheongcheong 17.8+0.19 17.540.18
Milyang 63 16.5+0. 15 16.2-0.12
Gaya 17.9140.15 17.03-0. 14
Sangpoong 15. 27-0. 24 14.540. 11
Chucheong 15.140. 11 14.6£0. 10
Milyang 30 2 15.84-0. 12 15.57£0.12
Cheongcheong 16. 040. 10 15. 8+-0. 10
Milyang 63 17.5+0. 15 16.6+0.13
Gaya 18.6+0. 11 17.140. 14
Sangpoong 14.3-+0.12 14.1:20.13
Chucheong 14.140. 11 13.8+0.13
Milyang 30 3 16.6+0.15  15.974-0.25
Cheongcheong 16. 3+0. 17 15. 84-0. 23
Milyang 63 14.140. 10 13.8+0.10
Gaya 16.310. 14 15. 440. 25
Sangpoong 14.140.11 13.740. 10
Chucheong 14.340. 10 14.040. 11

@ Average of nymphal period from 30 to 50 ad-
ults emerged and their standard error.
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Fig. 1. Ovipositional preference of the brown planthopper biotypes between a test cultivar and
Chucheong planted in a cylindrical tube. (A; Milyang 30, B; Cheongcheong, C; Milyang 63, D; Gaya,

E; Sangpoong, F; Chucheong).
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Table 4. Emergence ratio according to the different wing forms when the brown planthopper biotypes
were reared on the rice seedlings of the different cultivars in a test tube.

' Emergence ratio®*(%)
Cultivar Biotype

B-F: M-F* B-Me¢ M-M¢ Total
Milyang 30 1 36. 1 0.0 13.9 20.0 70. 0
Cheongcheong 28.9 0.6 18.3 16.1 77.8
Milyang 63 30.6 0.0 21.1 21.7 73. 4
Gaya 24.5 4.0 14.5 19.0 62.0
Sangpoong 39.4 0.0 7.8 35.0 82.2
Chucheong 38.9 1.1 6.7 33.9 80.6
Milyang 30 2 38.3 0.0 10.6 28.9 77.8
Cheongcheong 33.9 0.0 24.4 15.6 73.9
Milyang 63 19.4 3.9 23.9 16.7 63.9
Gaya 23.5 5.0 26.0 10.5 65. 0
Sangpoong 38.3 5.0 6.7 35.8 85.8
Chucheong 42.5 3.3 5.0 44.2 95.0
Milyang 30 3 20.8 10.0 15.8 15.8 62. 4
Cheongcheong 30.8 3.3 18.3 70.7 47.5
Milyang 63 2.5 29.2 13.3 92.5 31.7
Gaya 8.3 18.3 12.5 70.8 41.7
Sangpoong 0.8 16.7 29.2 88. 4 43.3
Chucheong X 0.0 6.7 35.0 85.0
Note : a; Brachypterous female, b; Macropterous female, ¢; Brachypterous male,

d; Macropterous male.
¢ Percentage of adults emerged to 100 first instar nymphs.

Table 5. Body weight of adults emerged when the brown planthopper biotypes were reared on the rice
seedlings of the different cultivars

Body weight(mg)®

Cultivar Biotype 1 Biotype 2 Biotype 3
Female ‘ Male Female Male Female Male
Milyang 30 1.74 0.90 2.01 1.05 1.81 1.02
Cheongcheong 1.60 0.98 1.95 1.02 1.90 1.03
Milyang 63 1.78 0.90 1.67 0.96 2.07 1.08
Gaya 1. 62 0.98 1.63 0.94 1.78 1. 02
Sangpoong 2.08 1.07 2.05 1.04 2.05 1.07
Chucheong 2.04 1.10 2.07 1.04 2.03 1.04

¢ Average of 20 adults emerged newly.

Table 6. Longevity of the adult females when the brown planthopper biotypes were reared on the rice
seedlings of the different cultivars.

Female longevity®(day)

Cultivar

Biotype 1 Biotype 2 Biotype 3
Milyang 30 4.84-0.63 18.5+2.28 8. 34-0. 68
Cheongcheong 4.140.85 18.042.09 8.9-+1.28
Milyang 63 5. 54-0. 82 5. 334-0.26 19. 342.05
Gaya 4.740. 62 4.7+0. 85 7.140.97
Sangpoong ' 24.4+2.13 21.943. 25 20. 322. 64
Chucheong 22.8--2.26 23.0+2.70 20.9--2. 58

¢ Average of the 10 brown planthopper biotype females and their standard error.
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Table 7. Number of eggs deposited when the brown planthopper biotypes were reared on the rice seed-

lings of the different cultivars in a test tube.

Ave. no. eggs Ave. no. eggs

3 . Total no. No. fertilized . :
Coltivar Blowve g tested purs polonied BV depeied by
Milyang 30 20 12 48 29°
Cheongcheong 20 7 40 14
Milyang 63 1 20 10 41 21
Gaya 20 6 22 7
Sangpoong 20 20 301 301
Chucheong 20 20 292 292
Milyang 30 20 20 240 240°
Cheongcheong 20 20 224 224
Milyang 63 2 20 12 38 23
Gaya 20 10 19 10
Sangpoong 20 20 286 286
Chucheong 20 20 294 294
Milyang 30 20 17 39 33
Cheongcheong 20 18 59 53
Milyang 63 3 20 20 261 261
Gaya 20 15 76 57
Sangpoong 20 20 266 266
Chucheong 20 20 259 259

“In each group of the three biotypes, the values followed by a common letter are not significantly

different at the 19 level(DMRT).

Table 8. Population build-up of the brown plant-
hopper biotype 1 at 30 and 60 days after infested
on the different rice cultivars (5 pairs per pot)

No. of nymphs and adulis

Cultivar Days after infestation
30 day 60 day

Milyang 30 13a® 9
Cheongcheong 3a 2
Milyang 63 68a 807
Gaya 22a 11
Sangpoong 874b —b
Chucheong 995b —

¢In each group of the three biotypes, the values
followed by a common letter are not signific-
antly different at the 19 level(DMRT).

* The rice seedlings died completely at 50 days
after infested.
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Table 9. Feeding activity of the female adults(b
pairs per plant) of the brown planthop-
per biotypes infested for 48 hours, (by
ninhydrin staining method)

Honeydew amount(mm?)

Cultivar

Biotype 1 Biotype 2 Biotype 3
Milyang 30 145. 0a* 1,091. 3b* 101. 3a?
Cheongcheong 105. 3a 1,105.7b 62. 32
Milyang 63 163.7a 51.7a 896. 3b
Gaya 67.3a 42.7a 125.7a
Sangpoong 1,101.7b 1,052. 0b 1,082.0b
Chucheong 1,238.7b 950. 3b 988. 0b

¢ In each group of the three biotypes, the values
followed by a common letter are not signific-
antly different at the 5% level(DMRT).

® In each group of the three biotypes, the values
followed by a common letter are not signific-
antly different at the 1% level(DMRT).
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Table 10. Feeding activity of the female adults(s
pairs per plant) of the brown planthopper bioty-
pes infested for 48 hours, (by aniline hydrochlori-
de staining method).

Honeydew amount(mm?)

Cultivar
Biotype 1 Biotype 2 Biotype 3

Milyang 30 107. 7a° 725.7b* 87. 3ab
Cheongcheong  82.3a 914.7b 53.7a
Milyang 63 22. 3a 34.0a 863. 7b
Gaya 15.0a 9. 3a 134.0a
Sangpoong 992. 7b 915. 3b 759. 0b
Chucheong 629.7 794. 0b 844.3b

KOREAN J. PLANT PROT.

e In each group of the three biotypes, the values
followed by a common letter are not signific-
antly different at the 5% level(DMRT).

* In each group of the three biotypes, the values
followed by a common letter are not signific-
antly different at the 19 level(DMRT).
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Fig. 2. Esterase isozyme of brown rice of the
different cultivars.(A; Milyang 30, B; Cheongch-
eong, C; Milyang 63, D; Gaya, E; Sangpoong,
F; Chucheong).
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Fig. 3. Esterase isozyme of root the different rice
cultivars. (A; Milyang 30, B; Cheongcheong,
C; Milyang 63, D; Gaya, E; Sangpoong, F; Chu-
cheong).
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