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Table 1.

Some newly introduced BPH resistant sources considered as good for

breeding material to be used in Taiwan

1 Heeding‘ Reaction to ' Field test
Varieties (or lines) Origin \ i P Damage
DAT JBlotype I‘ontype II‘BlotypeIII]JhIﬁ?é(?DIi/T‘ gradir%g
1979
BKNBR 1030-11-2 Tailand. 75 1 9 5 11.2 1
I R 8608-75-3-1 Philip. 65 1 1 1 246 1
I R 9129-203-3-2-2 Philip. 65 1 1 2 248 1
KAU 10663 India. 78 1 3 1 5.1 1
KAU 10538 India. 75 1 3 3 32 1
Y R 1803-52B Korea. 65 S 1 6 18.6 1
BKNBR-1139-24-3 Tailand. 75 3 8 4 36.3 1
IR 13240-8-1 Philip. 65 2 2 5 19.7 1
I R 13429-196-1 Philip. 65 2 1 1 13.8 1
I R 13429-62-2 Philip. 75 1 3 1 11.9 1
1980
B G367-3 Sri Lanka. 60 1 1 1 82.3 3
B G367-4 Sri Lanka. 70 1 1 1 475 3
B G367-8 Sri Lanka. 70 1 1 1 21.8 3
I R 9309-26-2-2-2-3 Philip. 70 1 1 2 13.8 3
IR 9209-47-1-1-6-2 Philip. 70 4 4 6 20.0 3
IR 9224-140-3-2-2-3 Philip. 70 1 1 1 121.3 3
I R 9224-223-2-2-2-1 Philip. 70 1 1 2 36.3 3
I R 9752-71-3-2 Philip. 70 1 1 4 43.8 4
I R 14329-196-1-2-1 Philip. 70 3 4 3 40.0 3
I R 13429-3-2 Philip. 60 1 1 1 26.3 2
I R 13429-86-2 Philip. 60 2 2 1 475 3
1981
IR 46 Philip. 0 1 7 1 10.8 2
IR 13525-118-3-2-2-2 Philip. 70 1 1 1 21.8 2
IR 13533-21-2-3-3-2 Philip. 65 1 1 1 77 3
IR 13540-56-3-2-1 Philip. 73 1 1 1 12.5 2
I R 15324-117-2-2-3 Philip. 75 1 1 1 8.3 1
IR 17429-18-6-1-1-3-3  Philip. 70 1 1 1 15.8 2
IR 17525-114-2-1-1 Philip. 70 1 1 1 10.2 2
I R 19660-274-3-3-1-3 Philip. 70 1 2 1 12.5 2
IR 21929-12-3-3 Philip. 70 1 1 1 130 3
KAU 1626-2 India. 65 1 5 1 6.3 4
OB 678 Sri Lanka. 75 1 6 1 312 3
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Table?. Differences in reactions of some resistant varieties to the infestation

of BPH when tested at seeding stage in the laboratory and abult-

plant in the field

i Seedling test at Lab. Field testl
Varieties? ‘ | [ BPH/hill o Damage
| Biotype I | Biotype II | Biotype LI/ | grading
| | 1 60DAT 70DAT .
Sinna-Sivappu (R. 2 genes) 2 1 3 8.1 7.4 1
Kencana (FR) 8 9 7 423 3522 5
IR 26 (Bph-1) 3 9 5 12.2 18.9 2
IR 46 (Bph-1) 2 9 5 8.6 177 1
ASD 7 (bph-2) 7 7 9 23.3 35.4 3
Utri Rajapan (FR) 9 8 8 146 347 3
Triveni (FR)k 8 8 8 30.2 473 5
TN1 (S) 9 9 9 9.1 661.7 9

1). Biotype I was prodominat in the field conditions. DAT : days after transplanting.

2). FR : field-resistance variety, Bph-1: variety having Bph-1 resistance gene, bph-2: variety

having bph-2 resistance gene, R. two genes

S : susceptible variety.
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Table 3. Differences in reaction of “field resistant varieties” to
BPH infestation when tested with different screening
methods at various age of plants

Stage of seedling }

‘ Damage grading?

Varieties!
(days) ’ Treatment A2 Treatment B®
Triveni (FR) 9 9
Utri Rajapan (FR) 9 9
Kencana (FR) 9 9
15 .
IR26 (Bph-1) 4 4
Sinna-sivappu (R. 2 genes) 3 4
TN 1 (S) 9 9
Triveni (FR) 8 2
Utri Rajapan (FR) 9 4
%0 Kencana (FR) 8 4
1R26 (Bph-1) 3 2
Sinna-sivappu (R. 2 genes) 2 1
TN 1 S 9 9
Triveni (FR) 9 3
Utri Rajapan (FR) 7 2
45 Kencana (FR) 8 4
IR26 (Bph-1) 4 2
Sinna-sivappu (R. 2 genes) 2 1
TN 1 (S) 9 9
Triveni (FR) 8
Utri Rajapan (FR) 8 3
60 Kencana (FR) 9 4
I1R26 (Bph-1) 4 2
Sinna-sivappu (R. 2 genes) 3 1
TN 1 (©))] 9 9

1).

2.

4).

FR : field-resistance variety, Bph-1 . vartety having Bph-1 resistance gene, bph-2 . variety
having bph-2 resistance gene, R. two genes ! variety with two unidendified resistanc-
genes, S ! susceptible variety.

Treatment A : seedlings at 15-, 30—, 45~ and 60-day-old were infested with 5, 20, 40 and 60
second-to third-instar nymphs per seedling, respectively.

. Treatment B : seedlings at 15-, 30—, 45- and 60-day-old were infested with mated-female at a

rate of 1, 1, 2, 2, females per seedling, respectively. In this treatment, the symptom of
damage appeared during nymphal stage of the following generation.

Damage grading : 1: slightly damaged, 9: all plants killed.
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Table 4. Amount of honeydew excretion and population development of BPH

biotypes on “field resistant” varieties

‘ Honeydew area/mm?¥ ‘ Survival (%)% “ BPH/pot?
Varieties? |M'~ \ 4 Wiﬂi ‘ “’A
|BI” | BII Bl J BT BI | BIl | BI BIL l BII
_ i N | | | o

Sinna-Sivappu 10 68 56 8 16 14 6 8 11
(R. 2 genes)
Kencana (FR) 414 130 134 76 63 74 513 348 289
IR 26 (Bph-1) 554 135 49 21 73 14 11 126 26
IR 46 (Bph-1) 51 162 39 8 54 11 9 98 12
ASD 7 (bph-2) 83 91 226 20 19 63 69 52 101
Utri Rajapan (FR) 194 303 182 73 81 76 106 264 184
Triveni (FR) 241 154 198 71 68 64 168 142 132
TN 1 (S) 303 193 169 92 87 89 550 389 416

1). BI : Biotype I, BIIL : Biotype II, BIII : Biotype III.

2).

FR : field-resistance variety, Bph-1 : variety having Bph-1 resistance gene, bph-2: variety

having bph-2 resistance gene, R. two genes : variety with two unidendified resistance

genes, S . susceptible variety.
3).
4).

Honeydew area : honeydew area (mm?) excreted by 5 females for 24hrs.

Thirty-day-old plant each infested with 10-first-instar nymphs, surival rate of the insect

was recorded 20 days after infestation, and number of BPH each pot was recorded 40 days

after infestation.
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Table 5. Newly developed rice selections in Taiwan that show resistance to

BPH. 1979—1981

301

TUEEREAR S BRIHBEEE4RR (
; Herp Al 112805% » BERSELE 2 sk

-

Resistance Moderate Resicusela
Chianon hsi-pi 662007—1 Tainon sen-yu 23 Chianon hsi-pi 662013
662007—2 53 662015
662014—1 61 671003
661073 62 661074
662034 63 651046
662014—5 64 662027
661020 65 662014—1
662098 67 Chianon sen-yu 20
671112 70 Tainon sen-yu 19
662071 71 21
671074 72 22
671177—1 73 24
671178—1 75 24
672063 34
672111 2641—1 36
181030 76 40
681065 - 77 - 51
681068 78 66
681020 79 68
681021 80 69
81 74
Chianon sen-yu 21 82
23 83
24 Taichung sen-yu 227
25 281
26 Taichung sen-yu 280 285
27 223 321
28 313 Taichung sen-yu 228
29 318 299
30 322 323
Tainon yu 6034 Taichung sen-yu 325 Taichung su 239
6244 247
6293 Kaohsiung sen-yu 154
6318 204 Taichung sen 10
6465 209 Tainon sen-yu 40
225 Kaohsiung sen-yu 116
Tainon sen-yu 11 226 169
19 282 207
20 286 268
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Table 6. Percentage of BPH-resistance selections in rice of

newly developed in Taiwan

Selections tested ‘

BPH-resistance (%)

Year [

Indica Japonica ‘ Indica | Japonica Total
1976 69 106 21.7 2.8 10.3
1977 61 125 85.2 0.8 28.5
1978 35 103 40.0 2.9 12.1
1979 75 91 52.1 9.9 28.9
1980 57 78 61.4 5.1 28.9
1981 51 96 69.8 104 3L3
1982 14 28 85.7 71 233

1. WEBRREE Y/ VERESE RPN T WML B R % L R R EE
Table 7. Host preference and seedling damage by 4 biotypes of BPH on 15-

day-old seedlings of rice varieties with different resistance genes (May, 1981)

Biotypes -

I I S A

Varieties No. damage No. ‘ damage No. damage No. damage

|

insect/pt. | grading? [insect/pt. |grad-ing! |insect/pt. grad—ing”‘insect/pt. lgrad—ingl)
TN 1 (S) 58 a 9 6.3 a 9 4.3 ab 9 82 a 9
Tainon 67 (©)) 42 b 9 4.7 be 9 36 ab 9 68 b 9
Mudgo (Bph-1) 13 e 2 42 cd 9 0.7 ¢ 2 40 d 3
IR 26 (Bph-1) 12 ¢ 2 44 ¢ 9 13 ¢ 2 4.7 cd 3
H 103 (bph-2) 4.7 ab 6 2.9 de 7 47 a 9 5.8 be 9
ASD 7 (bph-2) 37b 6 50 b 8 4.4 ab 9 6.2 he 9
Rathuheenati (Bph-3) 06 ¢ 2 18 ef 3 11c 2 374 9
Muthumanikan 0.5 ¢ 2 1.4 f 3 0.4 ¢ 2 36 d 9

(Bph-3)

Babawee (bph-4) 0.8 c 2 10 f 3 0.3 ¢ 1 32d 2

1). Damage grading : 0 : no visuzl-damage ;- 9 : plant killed completely.
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Table 8. Host preference and plant damage of 4 biotypes of BPH on 60-day-

old plants of rice varieties with different resistance genes (July, 1931)

‘ No. female/hill No. ‘ No. plant Duration of
Varieties | Nymphs/hill | ' pt. killed
i 6 DAL 16 DAI \ killed (DAD)
Biotype T
TN 1 (S) 22.25 a 6746 a 6 24.6
Tainon 67 S) 11.00 be 608.5 a 6 25.3
Mudgo (Bph-1) 400 d 875 d 2 34.5
IR 26 (Bph-1) 0.50 e 2725 b 2 32.8
H 103 (bph-2) 5.75 cd 262.5 b 4 28.0
ASD 7 (bph-2) 12.50 b 305.0 b 4 26.5
Rathuheenati (Bph-3) 0.25 e 825 d 0 —
Muthumanikan (Bph-3) 025 e 82.5 d 0 —
Babawee (bph-4) 013 e 55.0 d 0 —
Thirissa (bph-4) 475 d 160.0 ¢ 0 —
Biotype II
TN 1 (S) 1725 a 3754 a 6 23.6
Tainon 67 S) 14.25 a 250.8 b 6 24.5
Mudgo (Bph-1) 11.25 b 190.4 be 6 274
IR 26 (Bph-1) 7.00 b 220.0 b 6 25.2
H 103 (bph-2) 2.50 ¢ 152.7 cd 3 26.3
ASD 7 (bph-2) 325 ¢ 134.6 cd 5 26.5
Rathuheenati (Bph-3) 0.25 ¢ 188 € 0 —
Muthumanikan (Bph-3) 0.25 ¢ 3l4 e 0 —
Babawee (bph-4) 0.25 ¢ 325 e 0 -—
Thirissa (bph-4) 0c 95.3 d 3 215
Biotype T
TN 1 ) 1175 b 533.2 ab 6 246
Tainon 67 (s) 9.00 b 614.4 a 6 275
Mudgo (Bph-1) 3.00 ¢ 1275 d 1 34.0
IR 26 (Bph-1) 1.00 cd 2373 ¢ 1 32.0
H 103 (bph-2) 20.50 a 4756 b 6 27.8
ASD 7 (bph-2) 13.25 ab 250.4 ¢ 6 25.0
Rathuheenati (Bph-3) 0.25 d 675 e 0
Muthumanikan (Bph-3) 0.25 d 873 e 0] —
Babawee (bph-4) 025 d 80.1 de 0 —
Thirissa (bph-4) 2.00 cd 165.3 cd 2 318
Biotype N
TN 1 (S) 1350 a 322.5 a 6 24.5
Tainon 67 (S) 14.25 a 265.4 ab 6 25.5
Mudgo (Bph-1) 0.50 de 98.3 de 0 —
IR 26 (Bph-1) 0.50 e 132.4 de 1 26.0
H 103 (bph-2) 5.25 be 182.3 bed 5 24.0
ASD 7 (bph-2) 9.75 ab 232.5 bc 4 25.3
Rathuheenati (Bph-3) 2.75 cd 9l3 e 2 324
Muthumanikan (Bph-3) 725 b 150.2 ¢ 2 306
Babawee (bph-4) 0.25 e 65.4 e 0 —
Thirissa (hph-4) 5.00 be 1246 de 1 24.0

a, b, ¢, ect. show ranks differing at 5% level fof significance,

DAL : Days after infestation,
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Table 9. Survival .rate of nymphs on rice varieties with different resistance

genesl; (May, 1980)

‘ Survival rate %

Varieties |
Ist instar 2nd instar| 3rd instar | 4th instar | S5th instar ; Total
! i f
Biotype T
TN 1 S) 100 100 97 97 97 97
Mudgo (Bph-1) 100 83 53 40 30 30
H 103 (bph-2) 100 100 87 77 73 73
Rathuheenati (Bph-3) 100 80 57 27 7 7
Babawee (bph-4) 100 93 50 17 0 0
Biotype TL
TN 1 (S) 100 90 87 80 80 80
Mudgo (Bph-1) 100 90 87 83 83 83
H 103 (bph-2) 100 87 87 71 70 70
Rathuheenati (Bph-3) 97 90 60 33 3 3
Babawee (bph-14) 100 97 70 27 3 3
Biotype III
TN 1 (S) 100 97 97 97 87 87
Mudgo (Bph-1) 93 70 43 33 17 17
H 105 (bph-2) 100 100 90 83 83 83
Rathuheenati (Bph-3) 97 30 17 10 7 i
Babawee (bph-4) 100 43 17 7 0 0
Biotype V
TN 1 S) 100 93 90 90 90 90
Mudgo (Bph-1) 90 50 40 33 27 27
H 103 (bph-2) 100 93 77 77 73 73
Rathuheenati (Bph-3) 97 70 50 40 33 33
Bibawec (bph-4) 100 73 40 20 10 10
LSD 504 ‘ 12

1). Thirty newly hatched nymphs each bio{;;}pe were individually reared on 10-day-old seedlings
of each variety grown in glass tubes (2.5x20cm).
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Table 10. Population development of biotypes of BPH on rice varieties with

different resistance genes (August, 1980)

Biotype I Biotype T ‘ Biotype II Biotype NV
. Survival Survival Survival Survival
Varieties b rate of | . No. rate of . No. rate of . No. rate of 'nljeoc.t/
female insect/ female insect/ female insect/ female | !
female? m female? female? fmale?
|7 DAT 7 DAT male™ | 7 DAT | 7 DAT -
TN 1 S 90 2410 a 100 182.6 a 90 2250 a 80 202.0 a
Mudgo (Bph-1) 30 59.0 be 90 184.0 a 40 91.0 b 50 31.0 cd
H 105 (bph-2) 40 89.0 b 100 103.0 100 181.0 a 100 1170 b
Rathuheenati (Bph-3) 20 19.0 ¢ 30 76 ¢ 20 19.2 ¢ 60 67.6 be
Babawee (bph-4) 0 3.4 d 30 232 ¢ 50 8.8 ¢ 30 6.2d
Ptb 33 (&P 20 9.2 ¢ 10 102 ¢ 40 86 ¢ 40 24 d

1). Two-pair of newly emerged adults were caged on 40-day-old plants for a period of 30

2). Values show the average for 5 replications.

days,

a, b, ect. show ranks differing at 5% level of significance,



306 &

BHPEHARBNELERERZ2EIOR - —
RS > M/ NETE R R RS 0 B
HER (£9) -

% A Wy NETE B VR Rk R TP 840 B D
Wita b2 R T R B R AR TR R R 2 A
AL TG (£10) o & 44/ MER#7EBa-
baweek Ptb 33 L2447 H ¥R AT » RILTERZ W
L2 R D o MR & AN MEE RSN
PR R R HATAEEIE 2 A R B
# o

¢ ) EWYpNEEAHANE R IREEE

E LAY NES IR B ST RSSRR T
60 F gh A BfE LAEE » MIE BN EZRER

#11.

S

v

1 BT R A N R TR R 2 AR R 2 IE AR C
#11) o Biotype T AJFH{FERE#HMERERLE » I
F{EEbph-2REER P ERERFE o Biotypell
BIWfE R R & Bph- 11\ FE R R EAE » 1
YRS bph-2/fEER P HEREME > 1 biotype
IR P AE e R &b ph-2 WS RUBRE A E
» biotypelV fE7ER M MEERBEREI » e
FEEbph-2] Bph-3 GG FRELE - Ba-
baweeb Thirissafli\ i\t & bph-4 PisAT
A& LY NETETEMERZAERRRERK
» TR EMAT I 0 babawee TTREA & H Mk
AT o
D ENEELSBRLERLZRETH

Vo A 4 AR A A METE & B TR PLER R T R FEGO H i fa b 2 BRI A H L

Table 11. Damage with 300 2nd-to 3rd-instar nymphs of BPH biotypes on
60-day-old plants harving different resistance genes (April, 1981)

i Biotype T Biotype T[ “ Biotype [ Biotype I

Vari:etes {insect/hill Gradeh;fi insect/hill| Grade of ‘insect/hill Grade of |insect/hill| Grade of

1 15 DAID damage”ilS DAIY | damage? | 15 DAIV damage”i 15 DAIV| damage?®
TN 1 2400 a 9 2250 a 9 170.0 a 9 2175 a 9
Tainon 67 220.0 ab 9 177.5 hed 9 125.0 b 9 175.0 b 9
Mudgo 60.0 f 1 208.0 ab 9 750 ¢ 1 725 e 1
IR 26 125.0 e 2 185.0 abe 9 775 ¢ 1 72.5 ef 1
H 106 132.5 de 4 155.0 cd 4 147.5 ab 9 112.5 cde 4
ASD 7 185.0 be 5 192.5 abc 7 160.0 ab 9 147.5 be 5
Rathuheenati 200 0 68.8 e 1 135 d 0 132.5 cd 4
Muthumanikan 475 f 1 475 e 1 230 d 0 80.0 e 3
Babawee 45,0 f 0 96.3 e 1 13.0 d 0 6.3 f 0
Thirissa 170.0 cd 3 140.0 d k 3 875 ¢ 2 100.0 de 2

1). Number of BPH recorded at 15 days after infestation.
2). Grade of damage : O : No visible damage, 9 : Plants killed completely,
a, b, ect. show ranks differing at 5% level of significance,
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Table 12. Feeding punctures made by biotypes of BPH on rice varieties
with different resistance genes at 30°C (March, 1981)

Punctures/female/24 hrs

Varieties! Biotypes
o om v
Taichung N 1 (€©)) 287 b 302 ¢ 266 b 274 b 25.1 b
Mudgo (Bph-1) 53.7 a 32.2 be 679 a 56.0 a 54,6 a
ASD 7 (bhp-2) 26 b 346 be 28.3 b 311 b 29.0 b
Rathuheenati (Bph-3) 56.2 a 65.3 a 712 a 432 ab 56.5 a
Babawee (bph-4) 512 a 48.4 ab 532 a 558 a 38.5 ab -

1). 15-day old seedlings.

a, b, ect. show ranks differing at 5% level of significance,
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Table 13. Feeding sites observed in biotypes of BPH on resistant and
susceptible varieties (March 1981)

inati |
‘ Place of termination Length

No. No. Bran- |
. o ched ‘ Based_ on each branch ’ I of each
Biotypes Rice varieties stylet | bran- ending in (%) ‘Vasx?clar branch
sheaths | ches/ Shiath Ph- Paren- | Motor bundarl
obs. |sheath | (%) loem | Xvlem chyma cell | (%) )
| | i

I TN 1 (S) 21 131a 213a 8594b 21.3 11.6 77 954 ¢ 732
Mudgo (R) 38 221 ¢ 8379b 238 a 429 214 11.9 75.7 b 6.86
ASD 17 (MR) 3 l44 a 222 a 462 b 3.8 42.3 7.7 833 be 9.19
Rathuheenate (R) 23 184b 55b 190 a 72 42.9 30.9 478 a 8.61
Babawee (R) 24 2.3c 792 ¢ 1285 a 2.1 42.9 12.5 792 b 7.66

il TN 1 ) 21 124a 234a 536c¢ 185 87 192 834c  T54
Mudgo (S) 30 157a 266 a 364D 4.3 38.2 21.1 533 a 7.87
ASD 7 (MS) 34 144 a 324 ab 402 be 6.1 38.7 24.9 33.3 a 753
Rathuheenate (R) 34 385c¢ 853d 161 a 19.8 40.4 23.7 676 ab 1075
Babawee (R) 37 197b 526 c¢ 200 a 14.7 34.7 30.6 70.2 abc 8.52

i TN 1 (S) 17 143 a 194 a 423D 15.2 14.6 20.9 828 b 7.33
Mudgo (R) 26 185b 6lL5c¢c 375b 12.5 375 12.5 10,0 ¢ 7.48
ASD 7 [©)) 24 167a 333b 5005b 15.0 30.0 5.0 833 b 7.90
Rathuheenate (R) 38 263 ¢ 579 ¢ 214 a 20.0 28.6 20.0 579 a 8.86
Babawee (R) 20 150a 400b 100 a 40.0 50.0 0 90.0 be 887

1% TN 1 (S) 24 125a 232a 621c 11.4 20.2 3 9.6 ¢ 712
Mudgo (R) 34 176 ab 529 b 266 a 1.7 45.0 16.7 733 b 7.69
ASD 7 (MR) 34 153 a 284 a 442D 23.1 25.0 77 912 ¢ 8.67
Rathuheenate (MS) 46 239 ¢ 587b 218hb 12.8 409 24.3 69.6 b 8.90
Babawee (R) 32 238 ¢ 8l3 ¢ 131 a 13.1 26.4 474 50.0 a 8.29

AV TN 1 S 21 121 a 204 a 6345b 10.5 16.3 9.8 94.2 ¢ 731
Mudgo (R) 32 159 b 37Z5b 197 a 176 23.3 204 33.1 a 1.52
ASD 7 (MR) 29 1l24'a 241 a 667D 16.7 111 5.6 966 ¢ 9.25
Rathuheenate (R) 32 288 ¢ 75.0c¢c 207 a 13.0 30.4 25.9 53.3 a 8.88
Babawee (MS) 24 263 ¢ 792 c¢ 290 a 15.9 32.2 15.9 70.8 b 10.30

1). Base on at least on branch of the stylet sheath entering the vascular bundles.

HHREEN » BRIE » KOEHERS 253 » 1 AIEAERFER 71N 15 > B biotypes T XTI,

BamllBERRhE LAY o WERS IR biotypes T XM HE3F F. 78 Mudgo ZHiEER
BB i MR P MRS F 28 %  biotypes I x MERZF. 7% HI05 2 55 » BiF
EYESFENEZTRRE » THENBREE B9 F Hibiotypes T & WA gE7eMudgo i fi4: 77 »
WEZ M o NREY)/NETREATFERIERHES  Hbiotype T ZEME{EH ; ibiotype I 78 fe7EH105
s MOREEE N R 2 M R BB N Bt a WY biotypell REBEMIER o AELREE
BRFPEHBET 20 » L R — PG o WA BRI RER S o E— S WHF, &
e ) Ay NERETRRISRNEEN 2EET  BC, BC, » AN AREEMESEL > B

73 1 I Bt R B R T R o T BB ph B R
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Table 14. Honeydew excretion of female adult of different biotypes of BPH

on rice varieties with different resistance genes (May, 1981)

Area of honeydew on filter paper (mm?)

Varieties 1
Biotype I Biotype T[ Biotype I Biotype IV
|
TN 1 S 248.5 a 222.5 a 2238 a 2190 a
Mudgo (Bph-1) 96.3 be 180.8 ab 940 b 116.3 bc
H 103 (bph-2) 1433 b 168.8 ab 221.8 a 1938 b
Rathuheenati (Bph-3) 73.85 be 83.0 bc 105.8 b 126.0 be
Babawee (bph-4) 1183 b 1045 b 86.8 be 83.0 ¢
Wet filter paper 45 ¢ 08 ¢ 08 ¢ 134

1). Excreted by 5 female-adults for 24 hrs, 6 replications for each treatment.
a, b, ect. show ranks differing at 5% level of significance.

#&15. “RERBLEY/ DRI ZHARER SN EMudge (biotypes I IIRIIXIID
K H 105 (biotypes IXIII) ZFiEE

Table 15. Mean survival rate of BPH progenies from reciprocal crosses
between biotypes, I, II and III, reared on Mudgo (IxII and II xIII)
or H 105 (I xIID

|
| No. of % survival,
Crosses between : | Generation | Standard error
J replicates | mean
|
I and T[T Py 10 14.0 5.39
P, 10 89.0 2.83
Fy 20 18.0 3.87
F, 40 41.3 4.12
BC: 40 22.8 3.61
BC, 40 43.0 4.00
T and 1T P; 10 82.0 3.32
P, 10 27.0 5.74
Fy 20 23.0 3.87
F, 40 65.3 3.74
BC; 40 47.8 3.61
BC, 40 52.5 4.12
T and TT P 10 42,0 2.83
P, 10 95.0 2.24
Fy 20 60.5 3.00
F, 40 58.0 1.00
BC 40 52.0 173
BC, 40 58.8 2.00

Data from reciprocal crosses were pooled since they differed only slightly. Each replication

consisted of 10 nymphs of the first instar, reared on two 10-day-old seedlings in a test-tube.
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Table 16. Estimation of geﬁe effects on percent survival of BPH progenies, in

reciprocal crosses between biotypes I, II and III, by Hayman and

Mather (1955) equations

Cross ‘ m ’ a

! aa ad ‘ dd
- i | ) ,,J
I XT and
TxT 4.13%*%041 2.01%%2-0.54 —6.66%*%4-2.03  —3.31+1.97 1.75%*=0.62 4.02%*-=2.89
(on Mudgo)
T XTI and
1 6.33%*%4=0.37 048 =4=0.33 —02.20%*4=192 —6.05%*4=1.86 —3.20%*0.64 1.50+-2.84

T x
(on Mudgo)

5.90%# 0,11

I XTI and
H%X I 0.68 =+=0.26

on H103)

—2.24%¥078 —1.44%+0.69

197%k4=032 5.08%k£:1.33

m : F; mean, a: additive gene effect, d : dominance effects, aa : interaction between additive effects,

ad : interaction between additive and dominance effects, dd : interaction between dominance effects.

*, %% Significant at 5% and 1% levels, respectively.

RELA ST ©

WHBEEEERT 57 (Mather and Jinks
, 1971), biotypes I x T Z &R 4y a2 FEiEE
s (P,+P.)/2=51.5>Tida®s 33.5» ha/da
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7 biotype I ¥ biotype W &5 &Mk o
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Table 17..Damage on the seedlings of Mudgo and H 105 caused by the

BPH progenies of reciprocal crosses between biotypes I, II and 111

(CAES. 1980)

No. seedlings

Seedlings killed \

Cross between Population ‘ Damage grading?
tested? number % killed |
I xTI Py 10 10 100.0 9
(on Mudgo) ]
P, 10 0 0 15
Fy 20 3 15.0 2.0
F, 40 13 378 4.5
BCy 40 5 12.5 5.0
BC, 40 0 0 3.0
IxII Py 10 0 0 0
(on Mudgo)
P, 10 10 160.0 9
Fy 20 0 0 1.0
Fy 40 14 35.0 2.5
BC, 40 5 12.5 15
BC, 40 21 52.5 3.0
I xII Py 10 3 30.0 5.0
(on H 1053)
P, 10 10 100.0 9.0
Fy 20 10 50.0 6.0
F, . 40 27 67.5 6.5
BC; - 40 12 30.0 5.8
BC, 40 27 67.5 7.0

1). Each 15-day-ole seedling infested with second-instar nymphs.

2). Damage grading : O : no visible damage, 9 : total seedlings killed.

BR—HlemEZ 5 —  ZHMAEFERE BH
= Wb HAGAREZER N » RTEIEE
FRETR AT RAR&RTZMmE » HER
AR RN BEE TR (FE1T) -

A—H  HHERE B RBAENERLE
ERAMBRT ZFEE TN 1, Mudgo®kH 1058

» AIF B 2 % #74 Mudgo BH 105 2775558
BEACIMERSR » (Haf TP 2 g HE T8 n -
LS R E S - SRR 2R
BRI B — Y8R 6 Q> BT RETACHT A 4]
I REAE T SR A Z PUaER N o KT i M R A Bt
rrfE o FRE R 7 A — R PR TR i R R S R R



312 &0 i S
#18. HRHREZRRBERFARNE-HBIE > HHABNSETRIHRET
M SEBRNEEES B T RYISE T 2 R RS R RS E 2 R R

Table 18. Survival of BPHs when they were reared on a resistant variety
continously, on varieties with different resistance genes rotatively,
or on a mixture of resistant and susceptible varieties (July, 1980)

1 .
! Survival rate on (%)

Treatments Grenerations E |
‘ TN 1 ‘ Mudgo H 105

On TN 1V "2 80.0 6.7 35.6
4 80.0 4.4 40.0

for 12G. 6 86.7 13.3 62.2
8 80.0 11.1 55.6

10 82.2 6.7 62.0

12 86.7 111 53.3

On Mudgo? 2 76.5 36.7 33.3
4 82.2 55.6 26.7

for 12 G. 6 86.7 88.9 60.0
8 82.2 84.4 55.6

10 88.9 82.2 35.6

12 778 80.0 28.9

On H 1059 2 778 20.0 35.6
4 75.6 15.6 51.1

for 12G. 6 75.5 0 71.1
8 84.4 6.7 82.2

10 91.1 0 84.4

12 80.0 2.2 71.1

6 84.4 42.2 49.9

On TN 1, Mudgo and 8 86.7 66.7 57.8
H 105, each for 4G.2 10 82.2 13.3 64.4
12 86.7 24.4 73.3

6 82.2 4.4 44.4

On TN 1, H 105 and 8 84.4 11.1 64.4
Madgo, each for 4G.2 10 778 55.6 29.9
12 88.9 68.9 35.6

6 84.4 22.2 42.2

On Mudgo, TN 1 and 8 80.0 33.3 27.8
H 108, each for 4G.2 10 82.2 11.1 478 .
I 12 844 28.7 70.0

6 778 15.4 61.1

On Mudgo, H 105 and 8 80.0 24.4 74.4
TN 1, each for 4G.» 10 75.6 15.6 66.7
12 75.6 24.4 311

[ 80.0 8.9 73.3

On H 108, Mudgo and 8 91.1 63.9 51,1
TN 1, each for 4G.» 10 84.4 6.7 48,9
12 88.9 20.0 333
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Tablz 18. Survival of BPHs when they were reared on a resistant variety
continously, on varieties with different resistance genes rotatively,

or on a mixture of resistant and susceptible varieties (July, 1980)

Survival rate on (%)

Treatments Grenerations
Taichung(N)1 Mudgo H105
! R -

6 95.5 0 578

On H 103, TN 1 and 8 82.2 44 75.6
Mudgo each for 4G.2 10 82.2 40.0 51.1
12 9L.1 68.9 28.9

2 88.9 22.2 55.6

4 82.2 42.2 38.5

On mixture of TN 1, 6 86.7 44.4 55.6
H 105 and Mudgo 8 978 32.2 42.2
10 84.4 24.4 60.0

16 91.1 20.0 44,4

1). Field collected brown planthoppers ware continously reared on a plant of fixed variety for 12

generations.

2). The insects were reared on each variety for 4 generations according to the order.

3). The insects were reared on a mIxed varieties having different resistant genes.

AR EA RN SRR EE B R
i L JERATEL 71 IV S i 0 8 T AR B S 2 /N
2 AL o
S.XEFERMBRELE (R) HBRBZHA
R

RIHABNRBIOE _MFE 7 H R R R
7o ARAEBHILER 8 A 2 HIAHE# » NKBE4ES
o BRI R R RIS A SR E - R
R > AKERIEEE0ESOR » 18723 78 sk
R REO8RE R TR 1 IR R L B E 5 iE
2005 1,0008% » #RKEERFFI 2R ERE
faE o MR BREBAEISNEZIBEEE RS
EE 5361729654 » Rk nEEEs
B EE (F19) o

TEZERIREIE » WMREBIBEHEE RIS ER
BEA M B Rk A B SSRGS
ot TEB LR R AT v KR TR B 2 A SR B R AR R B
BBG A B o

FERBETR (R T R A L i 10 PR B R
Mz pER  MELEREBBEY - £fa0HE » B
A feEs Rt R E TR % » 2rh7ER 1 5599

% > HHE6THEE33.2% » (e ME GR) 2R
RESERT.8% 16.29 o FHME SR SRR R HEHEEE
b £ 2 R R ) S B B R o TR LR LR
fEfagiRs e R FERREREMLE (F19
) e

B R E 1R AR Bl (Ly-
cosa pseudoannulala) FeHigmMEzEER 115K
R EEh7ER 1 R EEEER > MH—HA
WREEES (Cyrtorhinus lividipennis) HER
EMBAERS N ERERARTEERE  BEME
i AR R IR i AIEFER e B R
BIER SR RE LS B o R R F R
4 o ARPEL PR B0 iE B R R A AR E BB iR
7% °

O

FE RO EHE R EEHUE PT IR 1Y R BE59
o M TR EEZE PSR 25 A » BB R
HERA B G IE AR EER EL R ATRIES
W S ERZTRE B HSMEIE1006& (Ch
eng and Chang, 1979) » Mt H R BRI
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Table 19. Population density and damage by BPH on the yield of resistant
(R) and susceptible (S) varieties, with and without insecticide
protection during a severs brown planthopper outbreak? (2nd
crop, 1980)

No. BHP/hill at indicated days Degree of % | +- —
! after transplanting ! Leaf | Yield Yield
Varieties — } | damage by damage by‘

46 ‘ 62 ’ 74 0 BPU 2) 1 LF 3) kg/ha loss (%)

Tainon

Shen 12 (R) 56 53.4 458 28.9 2 23.2 5,280 9.5
(0.9) (8.2) (11.5) (8.7) )] (3.1 (5,834)

Chianon

Shen 11 (R) 7.4 64.2 40.6 34.4 4 215 4,668 15.8
(0.8) (6.4) (10.5) (9.3) (¢h) (2.6) (5,547)

Taichung

Shen 100 (MR) 8.2 9.5 74.4 38.1 5 223 4,715 16.2
(0.4) 6D (9.2) (7.3) (1) [eW)) (5,624)

TN 1 (©)) 23.2 1,0205  1,352.4% =% 9 215 52 99.0
(2.4) (24.2) (36.8) (19.6) 3) (2.4) (5,124)

Tainon

68 (MR) 43 3.1 31.9 19.7 2 17.4 4,750 7.8
(0.3) B2 (8.4) (1.3) (1 (1.6) (5,150)

© Chianon :

Yu 249 (MR) 5.9 66.8 58.5 36.1 4 20.6 4,370 114
(0.4) (6.9) (12.1) . (10.3) (1) (1.3) (4,932)

Tainon

67 (S) 12.7 224.5 285.4 153.1%% 7 20.3 3,677 332
(L) (15.6) (18.2) (13.3) (2) (LD (5,504)

1). At chemical protection subunit. 3% Carbofuran G. were applied at a rate of 1.2Kg ai/ha at
30, 50 and 70 days after transplanting. Figures outside parathesis show the number of insects
per hill in unprotected subunit and figures inside parenthesis indicate the number of insects
in chemical protection subunit.

2). Degree of damage : 1 : slightly damaged, 9 : completely hopperburned.

3). LF : leaf folder

#: Severely damaged. ## . Completely hopperburned.
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N wWh 00O
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--== Lycosa spider

Chianon shen 11

Taichung N 1
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Observation

Fig. 1. Seasonal population changes in BPH and their natural enemies,

L. pseudonnulata and C. lividipennis on resistant (Chianon she~.

11) and susceptible (Taichung N 1) varieties.
Bl— ~ # R B R 8 TR SR R B

ARl b AR TS 1 REMERE R R T R7ERE S
B2 R ATBERBERERERTE I (K5
) o ARBETFEE2 BT EARNER
KIEPUR R D EX TR BE R E R
T2 R s T AR B IS R ke 2 fa D B R
(Cheng and Chang, 1979) - HtbABI#TE
BEYBHBIGIA » BELTI A ERIERES
E GR) HARSL  HELMEATBRELER
FAHBE AR » BN EELTE - RUE
s RO 2 A ERIEME » B S NERERERE
R (AHIUERAT % B Bph-180bph-27% < 1638
FARJEHE B FJE S M R TR AR AL A Rl — Sa i A A

IR 26 » i 2 — 3 4 (R BN EH A Iy MBI g2
FEA > TR RUSARMEAYIR 26 B RUREER T RE O
B (Varca and Feuer, 1976; Mochida, e
al., 1977) > SREHFIET A EETRTRNTZ
EIE o DU RS AL - SO S R BT
R4 R —PE0E - DUE R OE 2 HES
iy e

AR AT 5| A Z S E A ER S 1 & Bph
-3Rbph-4ElE MIAA S EEF#SNT » W Ptb 33
2% BB R Bph-18 Bph-3 B bph-4fEH 2
% (F1) o fEEER R M E G ER BRI R
EEEREES > REABSBRBEEMH  EHN
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{3t % TALHUE ReEH TR 2 B A WA © FHL

e —HRTAITZE (FFE VST > ver-

tical resistance) F—MHEEEZHELIEEEY
INEZ A MUEBEEAEE  MERILE LMD
BRI 2 R ~ B ~ ETER > BRI > BK
B~ FUE R A > HEF 2 hSESR BNT
FiHL o B— i MMk BERTIEEE (
HiEE RE VSN 5 horizontal resistance) MEX
PLE R EoRREE  THEMSS > AIRAAERE
Hy/ MR > RILBR B A E A E (Gallun
and Khush, 1980 ; Pathak, 1970 ) o &Kl
g |- R B AT AT 2 S b AR TEBURTE SRR C
Empoasca spp. ) %4 CiZ508k4E M ALY/ ME
Fete i (Painter, 1951) » Be/ME TR
Peta » Mas ~ BengawanX Intan (355 Latisailfy
B BEIERERHEXEEREREEN L
» (BF BRTE =R BRI (Nephotettiz virescens
) MR THEL N ENEEERIERIR—H
AT-Fi#E (Khush and Beachell, 1972) » A
Himk e MR TSR TIHE » FEERBER
HeERZE B R LR Hisis A B - KEE REE
s 4E BT A (Cheng and Pathak,

1972) » (ARRTESLRRTEZE IR PL S MR A RN H
fEHRB  (Painter, 1951) o BiEFwE/EMbisk
BT AR > N BV A R R
W% B SES A/ MEZEER T ERESAR
BRERTEY -

KT SR AN TR Dak ik 22 BRI T T 2L
WO ARAE EE  BEETIEEMEN
& %N T AT EE - RIRHERCREER >
5 RSN RS2 A - BT e E
%y RARSBAT » KGR ZBAT » BE
HT %R T R —hiE » Sk 2 FnE
s EBEY AN » B S BB REHIES
NZBEERE -

H B a N EsE s s aE mE
i BRifm7ZeEaid (Chelliah et al., 1981)
o AFABREE T LMEH30 B B TE o 19 4 HREE—MERGE
W » WRINERBE » BN RS H IR
DBy (£ 3) o fHRMIP R R EHE e 2k
ZHERRBERRIEEEFN  MEMEER

&

PR AR I R R AR S R R > BRI PRI
ARGENEHERBAEEZELERARETEE
ZIERITPERATE (F54) -~ Ho et al. (1982)
IRRh H RS 2 PR BLR R E R B T
2R MHPTA SRR I 7R R AR o BRI
T H A ) R AR BRSO AR TR B
B2 PSERE o (A5G BB e i i L ] Bk
B R R — P OIS Pl s R R R R B 2 B
EHHRK -

B 2% B8 MR 05 1 H ) s TU S A ot 4R
RGBER 2R » MRS Y EMA T RES
Wao e Yy NERTE > RUCE AR T gd A ) R
sk miE 2 AR E R EE - BN o

e ERA P NMEREE o B ERNR
B 2ERBNF—PUERGEMNES » LA RTEE
FHREAEE » HESHT ISR T REES
TNEREZ M) (Pathak and Heinrichs,
1982 ; #( » 1975) » HEimELERR S TREE
tfeEa M)/ E S 8 (B » 1975 5 BT -
1980) FH A isbiotype V (Hibabawee » & bph—4
PlsmA T REE RN MSHEHFERbabawee
34E» ERIEE B HAO &L/ MEHTSE
L= TEYE Y LAS2E 2 Flas i AR o bt BABRAE R TR 22
AR ARIAR ST 5673 biotypel ~ 2 K 3 =4
/NfE » Hirh biotype1 & 3 BAA% biotypel % 3
BAREZ RIE » {1 biotype 2 #1442~ biotypell
EEEIEH Mudgo (Bph-1) BHEMMK » (HAKZ
biotype M ASD 7(bph-2) hEERER
= MBREKHIEN E » BB EEMAEE

(IRRI, 1981) o &4/ EHH % fB A T 15
a2 AT /E A BRES (1975) KA RIE fiEbio-
types L B VI 5 3 °l £ % Mudgo (&Bph-1) R
Rathu henati (%Bph-3) shifi nlEE{(E H 105
(bph-2) BTN 1 (B B2 EERER
=% biotypell R i8R EH 105K aafatE » Mibio-
type T BIFAE/EETN L2 SR o &R BT
#3 R TR SR ) AR ) R 2 B A FR E A A
oz KRBT AT RE B HL AT B (LB E T B (312)
° 7EJEHE BB AA KA Sogawa and Pathak

(1970) -~ Iman (1978) % Alam (1978) 43I
PR S biotypes 1 ~ 2 T 3 2 HiEEHIAR
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BEUME o RMBNE £/ NEEES TR N
TR _EECE TR 2 R I A PR L
B% (F13) » BURE& A4/ EZET &N EIRER
£ (AHREBRAERSNERD - HEH S8
AGya T Ee s REYESELESNEED N
TR A 2 B B T3k o IR AT B & A4/
ERySLERAR  B-FRERAFHHELRE
fr s T 0 S S R 4 2 BRI B RO R R T
BEREEBLNEEEGE (R12) R —
WMBBREERE L% EBRBEaMEES
Dethier (1947) REFEEAMREHBES —MEK
— BT U ERT S LB » RIFTE
Az WIS W RE TR R % 8 (P B B TR LA R e A )
RIRRES - BETRIE N S PR B i 2 e — IR A
B > (HETEEHEIE R FE R BN F— R E#HE
o Sigawa (1970) #i4 asparagine ¥ REIE
£ HAE{EME/ER » Sogawa and Pathak (1970)
78l Mudgo &F7 asparagine R MBIREE N E
TN 1RIR 8§54 o kiR Mudgo Mk
fezd (biotype 1) BERF Z— o AL —HHE%E
PuskinfE &g &R (Isogenic lines) AT
“4asparaginelfi EBE LR (Sogawa, 1982) -
it Yoshihara ez al, (1980) M Ii&MEESE
2 Oxalic acid, » 338 B L& B EE R X
£ BT o (HELTREE B MKl A e R
Ay B HE—-P R -

A NERER EE YA R E TR G K
AWFZE » IRRI (1978) #i4sbiotype 1 ¥ biotype
2% 3 2EEM:VE » Mbiotype 3 ¥f biotype 2 288
PEPER 5 Sogawa (1981) RIBHELR BT ER
T AR RS SETNEBRIVEEENR
&Y% » R biotypel ¥ biotype 2 HEEM/EH »
{B¥} biotype 3 RIZ2-FHM o 5—77 Claridge
(1979) LIE#p ) EgEas i e bl R s i B
B EGETWEBTKE  BEAH I EEER
#NERE 2 BERNTITHE - RRABML#EL %
REYSPEZFRRE S (RESREHIE
HITEBRZHER T LA » MEClaridge (1979
) BB A EE RS AR E AR
R BE7) » biotype T ¥ biotypell &I 27 58
ZEAYEIEA » T biotypell #f biotype Il 2 #B# 1%

TER o IWEHRHIRR T (1978) Z 348 -
NEYNESERRNENE RS BERTITE
Bl HAFEEEM 2 BRTTRER A - HIbE &
= o TR T R TR RS S R S » RSV » WA
B IR A EAR AEEEA N A RENAT -
MEEREIMRRA R RER » BIELEETHRM
o KT AR biotypell B M ¥} biotype I Bi&M:
s PREEERIE B — P i 7 b Bl 2 S A
A A biotypell & I A EE I M HER N — TR TR
RE o LT A — b R E R RE » R —
T HBR TR R a0 E o LEEE B0
WEELYNEZESE -

ARBNENEEATHMREN Mudgo 5H
105 12{RHEAL > 3% M EAMudgosiH 105217152
FEfR R (O IR TR 1 hn > ZE B R AU »
HEEERSTHRAZNRSDETN 1585 (
£17) o WhFEHEEST) 2 Pukgi# R Pathak and
Heinrichs (1982) Fr#BLERAER o RIMH B
RERFANTRNHBRTHE (B4 LR 0E
» FEE A — BIAS 1 B 48 TR FRPT AR TE 2 B
AR N RSB R FERETA0E > BIHAES
R T T R 7 S TR 2 (T
B> HATERBEN LT o WERR B VEESR
MARHNTRER—HE » EOHsREEE
F Y NERPSEE S - /AT Gallun (1977) &R
B ILREHE SRR T BRI L ARARE A/ N TR 8K
BT A TR EER o R B
AR 2 o

BRIASE KR 2R R ESE bph-2
RT BN SEEYMSE - NERBXEELRE
T > EEENRNER SRS E T EEE0R
£ (£18) » FHESEEPG G > TERPERERE
o (AFEFBERET » BREERGMEZEPER
SR RE1000E D b o TR EARTHER T4
BEAE - HILTHERBEREETR » RWEREERE
B BTSN TR~ KRR T
FBhh > FEEEEIHIERB L CEAEE - Sl
BEEHRENBEERE Y IR 26 (GBph-1H
T o (BREEEEREZRE R Z B
MESFTEEEEEBERE - ERFIAEHIEER
TggamiE (19 40088E) RESFLEL > AR
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BRAFHEEY MEZEE o B—HHEENER
JEREMIR 26 A biotype 2 Z 4 TokkE IR 36
RIBURMRERE 4 FLEEH KRBT A/ MERE
Z#E (Pathak and Heinrich, 1982 ; Iman,
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AR R A — B ER KA - SFHFEHR
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5| R szkk
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Studies on Varietal Resistance to the Brown Planthopper
in Rice with Special Emphasis on the Interaction

Between Host and Biotypes *
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Summary

The brown planthopper (BPH) is the most destructive insect pest of rice in Taiwan
especially in the second rice crop. A cultivation of resistant varieties is considered as
the most economic measures for control of the hopper. During past decade, a program
for breeding rice resistance to the hopper have been well established in Taiwan and
six resistantt varieties have been named and released for commercial cultivation.
Recently, in view of the occurrence of biotypes of BPH in southeast Asia only = two to
three years after resistant variety IR 26 was cultivated extensively. In order to avoid
a monoculture of monogenic resistant varieties to induced the occurrence of virulent bio-
types of the hopper as which have happened in southeast Asia, it is considered impor-
tance to breed rice for resistance in diverse genetic basis. For this purpose, three hundred
and ninety eight variety (lines) with different resistance genes were introduced from
the International Rice Research Institute (IRRI) and identified both in laboratory and
field in this study. Among them 32 improved resistant lines with Bph-3, bph-4, or
genes combination of Bph-3 or bph-4 with Bph-1 or bph-2, and the progenies of Ptb
33 (with two unidentified reistance genes) were selected as good sources for breeding
resistance to BPH (Table 1). In addition, three “field resistance” varieties (resistance is
possibly conditioned by polygenes), Triveni, Utri-Rajapan and Kencana were also
introduced from the IRRI, and a method for identification of such type of resistance
was also established by infestation of 30-day-old seedings planting in a plate and
infestation with a density of 4 seedlings per mated-female of BPH. By using this
method, the “field resistance” varieties could be identified from the susceptible varieties

* Supported by grants 1980-5.1-030 (3—9), 1981-5.1-03 (3—9) and 1982-4.1-47 (3.2) from
Council for Agricultural Planning and D:2velopme2nt, Executive Yuan, R. O. C,
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during the nymphal stage of following generation.

The interactions between varieties with different resistance genes and four biotypes
of BPH were also investigated at present study. It indicated that the host preference,
survival rate, population development and degree of damage of different biotypes on
varieties with different resistance genes differed significantly. The biotypes developed
from varieties with Bph-1 and Bph-3 . resistance genes were more virulent than that
was developed from variety with 6ph-2. No mechanical barrier was observed in the
tissues of rice plant to disturb the feeding of biotypes from resistant varieties. How-
ever, when every biotpye was caged to feed on resistant variety, the insect changed fee-
ding sites frequently, and more branch of stylet sheath produced in each feeding was
observed. A significantly less amount of honeydew excreted when the insect caged on
resistant varieties, that is considered as mainly due to a lack of feeding stimulant in-
volved in the resistant varieties.

The ability and inability of biotypes to survive and infest on varieties with different:
resistance genes was observed to be polygenic in nature. The results of reciprocal
crosses between biotypes I and II, and between biotypes I and II showed that the
inability of biotype I to survive on Mudgo was partial dominant to those of biotype
I, and the inability of biotype I to survive on H 105 was partial dominant to those
of biotype II. Reciprocal crosses between biotype II and Il indicated that the inability
of biotype II in survival and infesting Mudgo was over dominant to those of biotypell.

The experiment conducted to assess whether or not the evolution of new biotypes
can be prevented or retarded by use of a rotative or mixed planting of resistant va-
rieties with different resistance genes, the survival rate of the nymphs of BPH on such
planting systems was compared with those which were reared continously on a fixed
resistant variety. The results showed that BPHs were easy to shift their ability to
survive on resistant variety when they were forced to feed on the variety continously
for more then 6 generations. However, when the resistant varieties with different
resistance genes were grown in rotation or grown in mixture, then the survival of BPHs
on a particular resistant variety were evidently lower than that was forced to feed on
a particular resistant variety continously. This indicate that rotative or mixed cultivation
of resistant varieties having different resistance gene in an area could slow down the
evolution of new biotypes.

The resistant varieties having released for commercial cultivution in Taiwan are

all with bph-2 resistance genes and belong to moderate resistant ones. These varieties
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tested in an outbreak of BPH conditions showed that the resistant varieties alone could

not suppress the BPH population below the level of economic threshold. However, by
cultivation of resistant varieties could reduce more than a half of insecticidal applica-
tion. Since the selection pressure of these varieties to BPH are lower than that of IR26,
they migh not overcome by the new virulent biotypes as easy as that of IR26 in south-
east Asia countries. In addition, a cultivation of morderate resistant varieties were ob—
served to be compatible with biological control since they did not reduce the natural
enemies of the pest inhabiting on them. Accordingly, the varieties with bpA-2 resistance-
gene were considered as an important element of an integrated rice-insect pests manager-
ment program. Nervethless, as mention above when resistant varieties are planted ex-
tensively in a big area, planting resistant varieties with different resistance genes would
be more effeictve in preventing the prevalence of virulence biotypes of the BPH than
that of monoculture with monogenic resistant varieties. Therefore, breeding for resistance

to BPH in diverse gonetic basis is urgent needed.
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