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NS~ EREI S BREKSS ~ SO - 2016 - EE/KIE AR EYY INEZ HE - BB RZEV
7% 65(1):84-91 o

B AT [Nilaparvata lugens (Stal)] & REBHE X FRRMBBHE TS HARBETHIELR T REL
(56 ) AR A L T ROGITE T ik o BIRE A BN BB R BRAFH 6B F R IR ARG
AEO R RBF R A 20072010 A0 & B 418 B 30 R 4B A Bk A > 7 ‘Mudgo’ (B Bphl 4tk 3k H) ~ ‘H105°
(£ bph2 itk & ) ~ ‘RathuHeenati’ (B Bph3 % Bphl7 3wt 3k H) & ‘Babawee’ (B bphd 3tk Ik R) % 4 B AT
Bl IR A K AG oo Al EZ BRI - & RBETEHER R EHRFALE Mudgo & ‘H105” Fiutk kgt b
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20-83% M AL EAB W S d 0 P A 0-28% AN IR T K BT F A BRI ME 5 £ RathuHeenati’
ARG RAEL K EHHEARFMBRGEFTSAFAST% AT > LF2H 5% A TSR TE X - AT
FERIAB M T 2 ARAG B AEZ AL BN R Bphl R, bph2 KB P £ B Wt HBEXFE 2 ARE 3 M AYEZ
B LA FRARAGIEA R Z bphd BT L e LEAAHIEZF S A A Y ESEBZ BRI ed
BEFRFA o Bt FEFIATRIEREAARGETRLL AR EBREAEY A G S AR
TR EHZLE -

RAsER ¢ KHE - feifed - ARV ~ UM -

Z/KFEE @S > 1F 1973 4B E AR B 58
Fff (International Rice Research Institute) [E]HF
BREESE | EHEREGARELE "FEA 1
9% 1982 FEHRE—(EHEREFERLE S

I
&R [Nilaparvata lugens (Stal)] By on
& 2 KR E B E & /N - A
M BHEE o BREEEVEBRKESAEME

) wEERBRAEE FO&E (B8
%L P a il E R EREGDE A TR -
R Pl s e 1] A R 6 ER IR 2 R LR
= W] PAEAE A A T AMHEC S 0 R
PiiarcA - B Pia FHEERE » AR K
ZILRKELT B EEKEEARINIETF
E% (Heinrichs 1986, 1994; Cheng 2003) - &8
21969 FRAE F T EREFEEE S

2 68 5%, (Cheng 2003) - /& H 2007 FLAZ »
Kig R ERIEmAELL TERg 11 9%, A i
EaA e Bphl B - HAETREHE
e K fganfE 2 EE AR - S/KEERE IR
#—£ DL F (Yang & Su 2008) « fi (K {F 5 oo
& R B oK & A Bphl PilEER
KGR - RA AT RE R E 4 A A Y/ N ETT
KEGE - BREBEIIME SRR KB E
(Cheng 1985; Heinrichs 1994) » 414 &7 3
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RI& e A= W)/ ME 82 2 Bl % > (515 T 11
9 RER 2 MEREENA  MEZER
MMEGE  EAMEIIHS .

e H s L HEEGZZSER
(polygenes) Ffr il » & HE —HitE AR Z K
T3 i ALK T R AR 1%+ 18 TR o {18 G T & 22
HIERAEFRZ i amE o SR HAEYE
ZHELY)NE (virulent biotype) » HJHA 2
Plasom il K K PLaa s ] o BIAE R b 52 A
1973 FEHIEE H ) IR26° (& Pt R & B A
Bphl) REPitEMRER B > HR 3 FR > 1§
ek s 2 B4 Y)/NfE (biotype 2) K& HIF
M IR26™ <2 dx B AR & - {F 1976 FEIFE
FEOR BT AT SCHE Pt i IR36 (S Hife R
#HEE bph2) - HTA 6 1% - 1B 3 A4
)/ Fd (biotype 3) HiHR 5 S 1982 4 #E HY
Plakon @ IRS6 (&g R[N Bph3) » —
REFHAE e i 26 4 AW/ N (biotype 4) 1Y
2 4= 2 0] 9 THEH Y (Rombacher & Gallagher
1994) - WIFTA - B KEELE 1975 F R EH
BB AR (hybrid rice) - A AGTREDT
PHERE DS HER S > MREREE
(Sogawa et al. 2003) - {HAE 1980 £ AR -
faffdnss 2 BAYNEC IR - mEEZE E M
PR (bph2) 2B A > 1R 25 2 BAEY)
/INTE A2 T B S A 3 B A=) /N FE (Sogawa et
al. 1987) - /KIEREEZESRE AHK > I35
17> 1988 4 2 1997 (e HI 58 TR iR i 2 1 2
Y INGE S ES - EERHE 2 B AN E S
1B% » FFEE N HE 2 K5 3 BAY)/NME
5 BB 7 155 (Tanaka & Matsumura 2000) -

TEE > HHEERE T /E - RINEZER
VE 775 R DA s ot Ry A - R E Bt R K
fEoutE (& Bphl K bph2 HitEER) ZEiE
EE > KRR EE—F I L ZAmEH
B AR EY)/NE 2 EE > AR
PEEHE S - FFEENAEY/ NEZ B B
PlasmiE BB G EHARA TS &R - %
ENEEBE WKz BRE&IER - ZRhE
YNBNEREFT ST 2 %X (Huang et al. 2009,
2010b) 5 A EMEIE 2 B AR - KA/ NMEZ
TSR INA P 2 ARHH5E H AR RME R

J B A G R A )/ NE T FE D
BERNAEEMARZEL > MiEKEEKRE
BRBMEZHEFERE -

MEERTSE

BABRIEEEFZIKE

BT EHGE S K EE R E N
FZREE - BAHEAREIMEE A 0 DURH
EABBRZ AV NMEZLEN - B 2007 4
Ffh - REBRET 26 + B0 EE Sl
PR AT + B R 4 {8 T 2 KIERAE &
PR 2 REE (0] 2= K 8 BIE Y Bas 7Kg
il B 67 5%, b IR E 2 MK}
WBESE

At E T3 75 Ry 275 Tanaka (2000) J5 747
M B B - &R E 2 e TR 1 RIS
T TGR 67 5% ERERHEE G KER
@b — 2 Z W) PHMb R A s (E S B S &
Ry VEEE 7 > oy AR X & 7F Bphl ~ bph2 ~
Bph3 F bph4 HitEER 7 KfEmfE ‘Mudgo’ »
‘H105° ~ ‘RathuHeenati’ 57 ‘Babawee’ 2% /K ff ¥t H1]
‘mf# (differential varieties) (Athwal & Pathak
1972; Lakashminarayana & Khush 1977) »
R 6 57 o Hrh > ‘RathuHeenati’ 59h &2 FH
PutE A A Bphl7 Je 2 & 0 3 A A (Sun et al.
2005; Jairin et al. 2007) o & {H 3% B 5] K75 i
TN 1% 35 d /G » SUFE D B NG - f&
W& 15 em B2 F5 - Hh 7y BEtk 2506k -
P~ F & —AHEREEEE (1K 6.5
cm ~ 5 30 cm) - FEAMICPMEZ 1 H 80 HER S
(FEER-F) ZEIfE S - WAEEE 2 Eimpar
DIMRTCZERE - G HBE A Z 8 - B i
MEE R RESNEFEEEESHE  fAE
Zem KR AT - BEARENERE (Tanaka
2000) o A 5 B E R S 28-30°C 0 MH B E
85-95% Z =N EREE N EST -

EVYIEREEZHIRE

T balth e ik > e S d &k 0 te i
P s B 2 75 > R R B R ARE 2 EE Bl
BEIEHIE % IR Z ALV AT S R LR B - AR
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TUb G R B el s (E A 3
2R FR B E B 7 e B Pl RE S0 4 R AR 8RS
ZAE M (Tanaka 1999) - ZA0f0 > & 73 M B & 2
HEECEE AR B KA R AW E 2 - Al
DIHGES AR mE FE S d1BKIES - 1R
R K W B e i BEAE Pl sk il BG5S d A
B Form] DL R 4 8 FE I 5% W Al /KA o e
b HONEFEREE - BEEEZANEE
W Ry B2 FEBE T (Tanaka 2000) -
BRlDMIoA

AW %2 (i F SAS-EG (Version 4.0, 2006)
ST EETRETER D - ERRETED
73 Hr (ANOVA) » K [E] fa [ 2 B E = R 1%
LU/ NEEE Z= R (Fisher’s least significant
difference; LSD) » 73 M ELEL & a FE[E] 2 72 52 -

TER
aEEFEKGRIEHEZ BRIE2 MR =
EARETMMERKGZ EER

HE 1 Z&ERER - (EEE4 yr (2007
2010 4F) 2R E&ER > EE6E 4 (HKEEE
o3 I A PR &R 2 i R R EE 0 B 75% DL b
Z Wk s (RS > T IE S A DR Bphl 5
bph2 7 KFG5LTE ‘Mudgo K ‘H105" F{E/&EH8
S de f£ R Bph3 K Bphl7 Hilk AN 2 /KR
fhfE ‘RathuHeenati’ | > [&{F 2009 4 & 5 AL
O R R 2 A7 TE R 80% A > HER S HIE
REARTR 57%  TE EPUMERR bph4 fufE (Ba-
bawee) | - &M1& ERE 2 176 R AL 20-83%
e

ZEBINERIBME 2 BRIAMEN =T
NEMMEERKIERREREIZ B AR

1E_F ik 4 yr 302 & 10 18 e b e W
B 15 4 EHIEREEBR KRGS E LR a s
B B KR AEE R (3 2) 0 BRI 2007 4
5 5 R BEAE 2 B M BRI Bphl 5% bph2
> KRGS Mudgo' B ‘H105° |- - I #1825
B KR By 65% A1 » b 4 L R BEAE I 2 (B
BV R R B 7% L L B
100% » BRI BE P 4B A M0 ) E RS B 45 1o
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b M ERRE R R FEIRY 5% - BURIERE T
RECEERE - MEEFEER & A iR
ZFatE o FE B PitE RN bph4 fLfE (‘Babawee)
E 5 5220072008 4 B 0-20% » {F 2009 F A
10-23% » 2010 2EF5 QI8 A0 & 22-28% » A &
FEF s -

E:J-EA
& af
& TR i 1Y 22 F 1 (virulent) &I Z 2 7
2 8B E AT (polygenic) A% (Den Hol-
londer & Pathak 1981; Sogawa 1981; Cheng
1985) » A1E » HEFEM 2R EEENE
B I EREBE A EL RIERE ARG
(Tanaka 1999) - (At - fEfGREREE T - BFE
REREZ AT S e IR ARG SEE 22
J& o fEH4H 4 yr (2007-2010 ) 7£ 578 75 &
e B 2 vl ek i B[R] G M R K R B 1)
U ol 3D/ SR Y NS S
TN 25 I P PR EE B 2 R TR ER R R AU (E RS - %
BGiMEEL A Bphl 58 bph2 2 KRG SFEAERE |
Z/VH 80% DL F R 8 2 705 3 K R B 2 3R
RIS - "] E oy BIAEEE Bphl F bph2
UM RRYES 2 BUORSS 3 M AY)/NE - HEXE
WAL B o b — &5 SR B H AF] A 5 K
T o 1 (22 8 A LN 2 A TR e 1 o 5 S FE
A 49-98% Y bl @ ] K F & Pl a4
Bphl 7 T6fd » 15 45-87% 2 (H#E T B E S
HiigaR R bph2 2 FETEH[E (Tanaka & Mat-
sumura 2000; Myint et al. 2009) o FHILAJH -
& H biaa £ N Bphl J bph2 FafE 2 $ii 1k 2R
TR » [ERRB S INMEE B3 (Seo et al.
2009) - fEEERHIME &H Bphl Hiaa kR
"GRE 16 98 RHAEEH bph2 HiEsERZ 5
ol 10 5%, > A HIHY 1990 44 H9)HH K A BA 5
A s B E - B REB AR E g
CLFE 2 3 2 2B P/ N Y B T 28 (Cheng
2003) -
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i 2 H Bphl B bph2 Tt & A R 2 /KR i fd 1Y
st semE  EBZERE ZVe
FedxHy 40 gRTEKH O 2L Ehias )] - B
Al AR B 69 5%, (TNG61MS510-1/0ryza-
rufipogon) 5 EHitE (BitEE A AT 8E Ky Bph3)
(Huang et al. 1985) » 15 R AR AL 51 By B K H#E
B o R [T AR A [ 0 AR

FE&H Bph3 K Bphl7 HilkZE N 2 7K i
fi ‘RathuHeenati® |~ i E &5 R #ER » KM
JERBF I R a2 17 V8 38 S HE B RS R 93 HIAE 50%
Fe 5% DAR o BURHRGER IR RE o A8 18 FEAE B I
2 G M A R e e 2 {8 A 3 e A S Ry 4218 -
FafthismiE b &S mE s e 80 - @
BS /N >~ EERE - EONE /D KRR TE R
(Painter 1951, 1958; Kogan 1982) » Hu et al.
(2010) 7y tE e i i e S RN Es/KAS B2 B
Fo U E LR o BhAE R TTEREA
AP INE S AR B 2 3 AT REEAE & s
il b 7 U 3 R M s R EO A K B 2 S
v

— MR R E )i a3 8 [ B[R+ (mono-
gene) T ZACEWHEERNT (polygene) FrsZ
foE - HEEAFZTAEYINE (biotype) @ 5
ReEERZ &H B ERdiak R - 1 Bphl 5
bph2 Z "isdintE, {EKEERAER 3-5 yr A
TRE » KEDiEE 2 FEF KA (Pathak 1970;
Gallun 1972; Cheng 1985) < £ H A - I & R
1F ‘RethuHeenat? (& Hi#asLH Bph3 K Bphl7)
b TR R ER R LR R YRR 5.0%
DL 2 {& B 2 (Tanaka & Matsumura 2000;
Myint et al. 2009) » {5 ELLE 2006-2009 £
HEBENERHEE - HRNBAGE G
TR ol 2Rt L W DA B EE e A 0 R 0 By
Blrg G B R IR E B R B F M (Huang et al.
2010a) ° MfE{E 2009 £ & L E 2 EEf -
1F ‘RathuHeenat® 7 {752 5% 80% (£ 1) »
1B e 25 RE BT A RORAE 3% (3R 2) » AR
GRS EAEE RS > TTRERBNE
FERIATRERFER 2 2R - FEAREIERE
& - EIEFREMIE - & Bph3 BERZ miEH
1982 FE R FEE HEFEFEE (& IR56” ~ TR60° ~
‘IR62’ ~ IR68 ~ IR72’ K ‘IR74 %) (Brar et

Boest HFH1H

al. 2009) > fERLIHEN T - ZME 2 @R ERE
] RE B2 FE 7Y Bph3 BN 2 KRG LTE - 5
HHEERZEERT - BAGEBEE Z &
Ry HH P B OK 5 g 3 & 78 A 2 B RE (Huang et
al. 2010a) « B A &7 A 2 R B A R
BWEESRE 3,000 m &2 HIEEBAGERD
Ml - P DABEE AT R B S SR B Y tE R SRR
WARERS PEKEERBIEFREE A RER
JERRE > TR B L B v [ e b R R R R 2
P (Otuka et al. 2012) = [E4) » fERMIE 2 15
FRERTEERE - H AT o] BE Ry v B A e 5 g 3t
EEFESEZREREY 0 FLECRAE L
BREZME > EEEEFHIFEEEE
A BN ERERFNRRRETE -

EEPIM RN bph4 f:fE ‘Babawee’ | >
IS 4 SF B I 2% 3t 6 R B M Bl e AT R ] e
83% - W &5 HE HORY KR 2 B A Z i L7t 2 i
o 2010 5 R 22-28% o LA REUR 0
JEF B BRI (bphd) 2185 5 TUAEY)
INFEEEBIZ T BT HAREE S IEER
bphd L > W&k 7 75 R K8 E R KR 57 7 Ry
20% 2 7.5% > B EAEEE HEUE R > It
1B ] BE BUR AT AR 2R TE & /8 AR M FE N HoAth b
aufd (Bphl i bph2 BrAM) Z R EREA &
RS E o T EE N BB E (R
B RREERIIE - bR IERE B RE) RE
Z BV 2 B - ax P RASRET

P b 270 5 DRI 7 5 R A1 7 B A 3 [ %
BER PRk R R EUR - ez
HAMERBEiSLE EEEASEES
B 50 B [F — b a B R P S B A AR Y R
B SEEIEN b TE 2 (B8 > B AT S
ELBh 20 S - & e s s 2 Pras o
R LB - Sogawa (1981) > = NEBakESL
FrEe g 28 1~ 2 K& 3 R R AEY)/NViE
LRSI A NERER N2 BEHT R SR
BURNE P 2 50 3 BIAEYNEEEE 1 B A Y NE
Rk Hez eyt OF 2 REE -
HEaRE] - ERBEHEETERE > HROE
1 B INE 5 DLF, BUEAROIAT - 3% S AR
PEIMEIR B R & oAV MEHE DR
B HEENGZEER T A > M5 18
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AW/ NS 2 B 3 B AR ) N S BB M FH °
BT FE IR ERAE Cheng (1985) Z#id: - 56
R N SR 2 B A )/ N 2L B M R %ﬁ
55 3 BIAY)/ N B oy B MR 5 IS 3 B4R
Vi NS 2 B AR NE RIS B MU -

HR R B & Pl m s Y B 2 & RN
FATSCBC - Ebis s R EERE R - BIgE
Eé%d\@ o (BN T A M o RO B S ATy
AEHERES r WEREAN > BEEE
IEZ;%E » R B R A R TEI R R i [F]— T
sk A 7 fiasmiE - (% mAmiE - 7EE—
o AR AW {8 T E A (major gene) ~ ff %
{E % EE A (minor gene) » B4 & Ak H L 145
BERPr i 2 brasimid - &2 EEH A D
& FEHEAE AR miEm R EE %7
I AR Y NE Z EA 0 R
T~ fEfd =7 (Cheng 1985; Hare 1994; Panda
& Khush 1995; Huang ef al. 2009, 2010b) -

ZIKEEE%E SRtE AT o B SRS BR AT
FEOTBERE RS AN ERA L) - 508
ETHEASHGE - HEREERE/ N
HtRED - B SER1S DUBAISE R - fEIE —fF 58 -
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Bioassay of the Biotypes of
Brown Planthopper in Taiwan
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Abstract

Huang, S. H., C. H. Cheng, C. N. Chen, and W. J. Wu. 2016. Bioassay of the biotypes of
brown planthopper in Taiwan. J. Taiwan Agric. Res. 65(1):84-91.

The brown planthopper [Nilaparvata lugens (Stal)] is the most important migratory pests of
rice (Oryza sativa) in East Asia. Using resistant variety is considered the most economic and effec-
tive measures for controlling this pest. Bioassay tests were conducted during 2007-2010 for figuring
out the possible existence of any biotype of the brown planthopper collected from the four major rice
cultivated districts. Four differential rice varieties, ‘Mudgo’ (carrying a resistant gene Bphl), ‘H105’
(carrying a resistant gene bph2), ‘RathuHeenati’ (carrying two resistant genes Bph3 and Bphl7), and
‘Babawee’ (carrying a resistant gene bph4), were used to distinguish the existent rate of biotypes.
The newly emerged brachypterous females from each district were released onto each biotype indi-
cator rice plants. Results indicated that the survival rate of brown planthopper female caged on the
varieties with resistant genes Bphl and bph2 ranged from 75 to 100%, and the females with swollen
abdomen rate ranged 65-100%. Whereas, the survival rate and swollen abdomen rate of the caged fe-
males on the variety with resistant gene bph4 ranged 20-83% and 0-28%, respectively. In the variety
‘RathuHeenati’ carrying two resistant genes Bph3 and Bphl7, the survival rate and swollen abdomen
rate of female were under 57% and 5%, respectively. Results indicated that the varieties with resistant
genes Bphl and bph2 had been broken down by the virulent biotypes 2 and 3, and the resistant variet-
ies with gene bph4 might become ineffective due to the biotype 5 in near future. Breeding varieties
carrying more than one resistant gene to cope with the virulent biotypes of brown planthopper is ur-
gently needed in Taiwan.

Key words: Rice, Oryza sativa, Brown planthopper, Biotype, Resistant gene.
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