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ABSTRACT This study was performed to evaluate the resistance of three different rice
cultivars to the BPH biotypes 1, 2, 3 and their hybrid progenies, Nilaparvata lugens
STAL. The rice cultivars tested were Chucheongbyeo, Cheongcheongbyeo and Milyang
63. The followin3 characteristics of hybrid progenies were compared with these of
their parents: Seedling response, Host preference, feeding amount,Esterase polymorphism
of the brown rice.

According to the responses of rice seedlings to the three BPH biotypes and their cro-
sses progenies nymph, Chucheongbyeo was shown highly susceptible to their nymphs.
The Cheongcheongbyeo was susceptible to the biotypes 2 and the Milyang 63 was susc-
eptible to the biotype 3. The Cheongchengbyeo and the Milyang 63 were moderate to
the biotypes 2(2)X3(38) and 3(R)X2(5).

The preference in feeding and oviposition of three BPH biotypes and their hybrid
progenies to Chucheongbyeo were shown higher than to another cultivars. The two pre-
ference were not only shown highly in Cheongcheongbyeo by the biotypes 2,2(2) X3
(&) and 3(2)Xx2(38) but also in Milyang 63 by the biotypes 3,2(2)X3(8) and 3(2)
x2(38).

The feeding amount of female adult was much on three BPH biotypes and their hyb-
rid progenies in Chucheongbyeo and on the biotypes 2 and 3(2)X2(&) in Cheongcheo-
ngbyeo, ‘On the biotypes 3 and 3(2)X2(38) in Milyang 63 were as same as the above.

The esterase bands of Est a-1, p-4, g-5 and g-1 were detected on brown rice of all
the tested cultivars. The bands of Est 8-2 and a-1 were detected on Cheongcheongbyeo
(Bph 1 gene for resistance) and Milyang 63 (bph 2 gene for resistance). The Est 8-3
and §-1 of esterase bands were detected on Chucheongbyeo.
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Table 1.
hybrid progenies, Nilaparvata Ingens STAL
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BHE T ARER THER
4 R A 3 i B
(2 (&)
ARER | X HFER 1 A
HRER 1 X HRER 2 B
HHER 1 X HREH 3 C
HHERY 2 X e 1 D
HEER 2 X g 2 E
HRER 2 X HRER 3 F
HRER 3 X ARER 1 G
AR 3 X A-RER 2 H
HRER 3 X A RER 3 1
B RE  EHERET  RETEE
% B oo None —
H T H Bph 1 Mudgo
% B 635k bph 2 ASD-7
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Different reaction of rice seedlings to feeding by the BPH Biotypes 1, 2,3 and their

Biotype Variety rating of reaction
cross Chucheongbyeo Cheongcheongbyeo Milyang 63
1 (A) S(.8) R(2:5) R(.8)
1X 2(B) S(8.5) R(.0) RC. D
3(C) S(7.6) R(.8) RU.D
1(D) S@B.2) RC.9 R@.3)
2 X 2 (E) S(8.3) S(7.6) R(2.2)
3 (F) S(7.6) MU D M. 6)
1 (& S(7.5) R(2.9) R(1.8)
3 x 2 (H) S(8.2) M(4.5) M(5.0)
3(D) S(8.2) R(.5) S@.7
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Table 2.
varieties and Chucheongbyeo in a cylindrical tube
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Feeding prefernnee(%) of the BPH Biotypes 1,2, 3 and their hybrid progenies between a test

Feeding preference (%)

Biotype . N
Ccross Hours after infestation
Ohrs. 24hrs. 48hrs. 72hrs.
Chu.® Chu. Chu. Chu. Chu. Chu. Chu. Chu,
1(A) 52.3 47.7 50.0 50.0 50. 0 50. 0 50. 0 50. 0
1 X 2(B) 44.2 55. 8 55. 3 44.7 57.8 42.2 46.4 53.6
3(C) 53.5 46.5 52.5 47.5 51.1 48.9 46.7 53.3
1(D) 56.8 43.2 56. 1 43.9 51.1 48.9 51.1 48.9
2 x 2(E) 47.7 52.3 43.2 56. 8 42.8 57.2 45.2 54.8
3(F) 41.5 58.5 41.9 58.1 41.9 58.1 41.9 58.1
1(G) 51.6 48.4 53.8 46.2 54.8 45.2 55.6 44.4
3 X 2(H) 53.3 46.7 47.5 52.5 46.5 53.5 52.3 47.7
3(D) 54. 8 45.2 52.4 47.6 61.9 38.1 56. 1 43.9
Cc.C.t Chu. c.C Chu. c.C. Chu. C.C. Chu.
1(A) 55.8 44.2 37.7 62.3 3l.1abc  68.9 20.5abc  79.5
1 X 2(B) 46.6 53.4 20.9 79.1 13.9¢ 86. 1 9. 0c 91.0
3(C) 58.1 41.9 31.1 68.9 13.6¢c 86.4 4.4c 95. 6
1(D) 50. 0 5.0 5.0 5.0 40. 0ab 60.0 28.9ab 71.1
2 X 2(E) 48.7 51.3 46.4 53.6 50. 0a 50. 0 53.5d 46.5
3(F) 44.2 55. 8 41.8 58.2 37.2abc  62.8 31.1a 68.9
1(G) 34.5 65.5 35.5 64.5 36.8abc  63.2 26.3abc  73.7
3 X 2(H) 42.4 57.6 52.8 47.2 41.5ab  58.5 32. 0ah 68.0,
3(D) 3L.0 69.0 36.8 63.2 28, 9bc 71.1 13.9bc 86.1
M63° Chu. Mé63 Chu. M63 Chu. M63 Chu.
1(A) 58.9 41.1 20.5 79.5 22.7 77.3 8.9c? 91.1
1 X 2(B) 51.2 48.8 28.5 71.5 24.4 75.6 20.5abc  79.5
3(C) 65.9 34.1 34.1 65. 9 22.5 77.5 12. 2bc 87.8
1(D) 53.5 46.5 25.0 75.0 8.9 91.1 6.7¢ 93.3
2 X 2(E) 51.2 48.8 34.8 65. 2 30. 2 69. 8 22.2abc  77.8
3(F) 44.7 55.3 28.5 71.5 31.2 68.8 30.2abc  69.8
1(G) 58.6 41.4 45.2 54.8 35.5 64.5 12.8bc 87.2
2 X 2(H) 72.2 27.8 58.1 41.9 54.5 45.5 51.2a 48.8
3(I) 50. 0 50. 0 52.8 47.2 56.8 43.2 55. 9ab 44.1

¢ Chu.: Chucheongbyeo, C.C.: Cheongcheongbyeo, M63: Milyang 63.
¢ In each group of the populations, the values followed by a common are not significantly different at

the 1% level (DMRT).
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Hours after infestation

Chucheongbyeo

Fig 1.
variety and Chucheongbyeo in a cylindrical tube.
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Table 8. Ovipositional preference of the BPH Biotypes 1,2, 3 and their hybrid progenies between a test
varieties and Chucheongbyeo in a cylindrical tube

Ovipositional preference (%)

Variety Biotype cross Tot. No. Ave. eggs Preference
eggs counted perseedling ratio
Chu.® Chu. Chu. Chu. Chu. Chu.
1: A 386 335 128.7 111.7 53.5 46.5
1X2:B 286 297 95.3 99.0 49.0 51.0
3:C 313 416 104.3 138.7 42,9 57.1
1:D 327 351 109.0 117.0 48.2 51.8
Chucheong byeo 2 X 2: E 418 397 139.3 132.3 51.3 48.7
3:F 346 377 115.3 125.7 47.9 52.1
1: G 406 389 135.3 129.7 51.1 48.9
3 X2:H 365 386 121.7 128.7 48.6 51.4
3:1 376 294 125.3 131.3 56. 1 43.9
C.C.r Chu. C.C. Chu. C.C. Chu.
1: A 87 264 20.0bcd®  88.0 2.8 75.2
1X2:B 42 317 14.0d 105.7 11.7 88.3
3:C 21 295 7.0d 98.3 6.6 93.4
1:D 28 274 9.3d 91.3 9.3 90.7
Cheongcheong byeo 2 X 2: E 308 316 102.7a 105. 3 49.4 50. 6
3:F 192 258 64. 0abb 86.0 42.7 57.3
1:G 83 320 27.7bcd 106.7 20.6 79.4-
3 X2:H 211 301 70. 3ab 100.3 41.2 58.8
3:1 81 246 27.0cd 82.0 24.8 75.2
o M63" Chu. M63 Chu. M63 Chu.
1: A 87 274 29. 0be 91.3 24.1 75.9
1X2:B 106 316 35.3b 105.3 25.1 74.9
3:C 98 291 32.7b 97.0 25.2 74.8
1:D 73 173 24.3b 57.7 29.7 70.3
Milyang 63 2 X 2:E 87 248 29.0b 82.7 26.0 74.0
3:F 233 269 77.7ab 98.7 46.4 53.6
1: G 117 307 39.0b 10. 23 27.6 72.4
3 X 2:H 251 327 83.7ab 109.0 43.4 56. 6
3:1 345 287 115.0a 95.7 54.6 45.4

“Chu. :Chucheangbyeo, C.C.: Cheongcheongbyeo, M63: Milyang 63.

¢ In each group of the populations, the values followed by a common are not significantly different at
thel % (DMRT).

Table 4. Feeding activity of the female adults (5 pairs per plant) of the BPH Bioypes 1,2, 3 and their
hybrid progenies infested for 24 hours (by Bromocresol green staining method)

Honeydew amount (mm?)
Biotype cross

Chucheongbyeo Cheongcheonghbyeo Milyang 63

1(A) 829. 0a* 57. 7abt 26. 3a%

1 X 2(B) 657. 7b 52. 2ab 16.7a
3(C) 720. 0ab 56. 3ab 40. 0a
1 (D) 741.3ab 28. 6b 85. 6a
2 X 2(E) 629.0b 730.4d 75.0a
3(F) 828.7a 123.7a 107. 0a

: 1(G) 706. 0b 98. 0ab 91.7a

3 X 2(H) 712. 0ab 226. 3¢ 307. 3b
3(1) 653.0b 98. 0ab 855. 7¢

* In each group of the populations, thevalues followed by a commorn are not significantly different at
5% level (DMRT). .

#; In each group of the populations, the values followed by a common are not significantly different at
1% level (DMRT).
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Table 5. Feeding activity of the female adults (5 pairs per plant) of the BPH Biotypes 1,2,3 and their
hybrid progenies infested for 24 hours (by Ninhydrin staining method)

Honeypew amount (mm?)

Biotype cross

Chucheongbyeo Cheongcheongbyeo Milyang 63

1(¢A) 1205.5 84.3a° 25, 7b°

1 X 2(B) 1003. 0 81. 6a 20.3b
30 986. 8 72.4a 38.0b

1(D) 992.4 36.4a 92, 4ab
2 X 2(E) 1150. 3 977.6b 78. 9ab
3(F) 975.6 147.7a 168. 0a

1(G) 1105.3 92. 0a 96. 0ab

3 X 2(H) 1066. 4 162.4a 280. 8¢
3(D) 1040.7 83.0a 890. 6d

“In each group of the populations, the values followed by a common are not significantly different at

1% level (DMRT).

+
Est 8-5 1
Est 3-4

Est 5-3
Est 52
Est a-1

Est 1 PRORA

b

Origin =

Est a-T

Fig. 2. Esterase isozyme of brown rice of the dif-
ferent varieties (A ; Cheongcheongbyeo, B ; Chuch-
eongbyeo, C ; Milyang 63)

] =

e BHERES K7 RN gE
2ol BEHoIRE, FEHE £ER 2(R)X
2(8), #H63%ie EBAI(LIX3(8)d ik
fol e, WHH ok W63k AEH2(2) X3
(8)3F 3(RIX2(8)Fo HRifkol Ak

B 3 BRI el AREE 3
M B 52 BEES Py, FEddE 4
R 2(P)X2(8),2(2)X3(3) 3(R)IX2(8),

#6305kl = AEREE 3(2IX3(B), 2($HIX8
(B), 3(RIX2AB)] ¥ BFdd vellth
EE ARM TEEY] BaRES HEHHdA
Bgror, FEHAE LB 2(5)X2(), 3
(RIX2(8), BRE63HRe © £RBHI(SE)X3(B),
3(RIX2(B)9 ‘AR B3t

LITERATURES CITED

1. Beck, S.E. 1965. Resistance of Plante to
Insects. Ann. Rev. Entomol.10 : 207~232.

2. Dethier, V.G. 1954, Evolution of Feeding
Preference in Phytophagous Insects. Evol-
ution. 8 : 38~54.

3. Feure, R. 1976, Biotype II Brown Planth-
opper in the Philippines. IRRN 1 : 15,

4. Hyun, ].S. 1978. Problems and Prospect
of Plant Protection Technology in Korea.
Korean J. Plant Prot. 17(4) : 201~215,

5. IRRI (Internatioual Rice Research Institu-
te). 1974. Genetic Evaluation and Utiliz-
ation (GEU) Program Insect Resistance.
Ann. Report for 1974, Los Banos, Laguna,
Philippines : 86~91.

6. IRRI (International Rice Research Institu-
de). 1977. Control and Management of
Rice Pest Insects. Ann. Report for 1977.
Los Banos, Laguna Philippines, p.195~
226,



June 1987

7.

10.

11,

12.

IRTP (International Rice Testing Progra-
m). 1978, Final Report of the third Inter-
national Rice Brown Planthopper Nursery
(IRBPHN-1977). IRRI 15,

Kim, J.W. 1983. Studies on the Mechan-
ism of Varietal Resistance of Rice to the
Brown Planthopper (Nilaparvata lugens
STAL). Thesis for the Degree of Ph.D.
p.27. The Graduate to School of Chungn-
am University.
Kim, J.W. 1975,
Esterase Isozyme in Natural Population
of Drosopila virilis. Master Thesis. The
Graduate to School of Chungang Univers-
ity. p.23,

Kim, D.H. 1985, Studies on the Varietal
Resistance of Rice Plant to Biotypes of
the Brown Planthopper, Nilaparvata lug-
ens STAL. Thesis for the Degree of Ma-
The Graduate to School of
Chungbuk National University.

Lee, H.R. 1980, Studies cn the Artificial
induction of Biotypes in the Brown plant-

Polymorphism of the

ster. p. 36.

hopper, Nilaparvata lugens STAL, on the
resistance varieties and their biological
characteristics. Master thesis. p. 60.
Maxwell, F.G. and Jenning, P.R. 1980.
Breeding Plants Resistant to Insects. Wile
Interscience Pub, Jone Wiley and New
York, p. 683.

13.

14.

15.

16.

17.

18.

19.

Korean J. Plant Prot. 69

Painter, R.L. 1930. The Biological Strains
of Hessian fly. J. Econ, Entomol. 23 : 322
~328.

Painter, R.H. 1951. Insect Resistance in
Crop Plants. Machmillan Co. New York.
p. 520,

Pathak, M.D. and R.C. Saxena. 1976 Ins-
ect Resistance in Plant. Current Advances
in Plant Sci. 8 : 1232~1252,

Pathak, M.D. and G.S. Kush. 1979. Stu-
dies of Varietal Resistance in Rice to the
Brown Planthopper at the International
Rice Research Institute, In Asia. Los Ba-
nos, Laguna Philippines : 218~301.
Russel, G.E. 1978. Plant breeding for
Pest and Disease Resistance. Billing and
Sans Ltd. Guilford and London. p.293~
324,

Song, Y.H., S.Y. Choi and ].S. Park.
1972. Studies on the resistance of Tongil
varietal (IR667) to brown planthopper
(Nilaparvata lugens STAL) Korean J. PIl-
ant Prot. 11(2) : 61~68.

Sogawa, K.G. 1982. Studies on the Host
Resistance Breaking Biotypes of the Bro-
wn Planthopper; Nilaparvata lugens STAL
(Homoptera: Delphacidae). Technical Bull
of the Tropical Agriculture Research Cen-
ter, No. 15 : p.55.



