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Table 1  Scale standards for brown planthopper

resistance identification

PTG

Resistance

SR

TR R E G E R .
Resistance
Scale standards

score level

0 LR A B L A 52 B 403 Bk 1

1 ZEMBRMA R R ED P HR
3 KA HIRRER 1.2 F iRy 4k Bt R

5 1026 ~25 % FR T i 35 R B el il 3% it MR
; iﬁi;ﬁ;ﬁf%%ﬁﬂ%ﬁﬁﬁ*ﬁ%-ﬁ PR MS
9 2 AH B A BT &S

D 1:Immunity; HR: High resistance; R:Resistance; MR : Me-
dium resistance; MS;Medium susceptible; S:Susceptible; T

[f] The same as below.
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EHRBWNFR BT 3 D BCF, Uk R 47 H
FERRIC 1 43 F K, B A Bk R I 20 Bk, & 1B FE
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M:5 kb marker; Py:ZK¥EAR R1005; Py i EA B5; Jkil 1~20:BCsFo 8 (A B AR B kk, BCFs R (B HF4i A Hk &R
M5 kb marker; P;:Recipient parent R1005; P :Donor parent B5; Lane 1-20:Plants of BC;F2 (A) segregation population, bred line

with homozygous target R-genes(B).

& 1

BC:F, RO BEEK(A) RIEE W BCF, RESGH R (B) & Bphl4 BEES FHMLER

Fig.1 The result of molecular detection of Bph14 in BC;F, (A) plants,BC;F; (B) line, respectively

MP, P, 12 34 5 ¢
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bp
500

500

M:5 kb marker; Py: 32 KA R1005; P, fEREA B5; kil 1~20:BCsFy {8 (A 2 B BEIRBRR, BC Fy U S Hai &8k R
M5 kb marker;P; : Recipient parent R1005;P5 : Donor parent B5;Lane 1-20: Plants of BC3F2 (A) segregation population,bred line with

homozygous target R-genes(B).

B 2 BC:F, RO BRI (A)RIEEK BC,F, REAGH R (B)H Bphls EES FHMER
Fig.2 The result of molecular detection of Bph15 in BC;F, (A) plants,BC;F; (B) line, respectively
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Table 2 Resistance of the restorers against

BPH in greenhouse (2012, Wuhan)

\ N B B K-
4k bR e 9] } .
. Resistance Resistance
Materials R-genes
score level
CY11711-14 Bphl4+Bphls 1 HR
CY11712-5 Bphl4+Bphl5 1 HR
CY11714-100 Bphl4-+Bphls 1 HR
R1005 A H Unknown 9 S
B5 Bphl4+Bphl5 1 HR
TN1 AR Unknown 9 S
RH Bph3 1 HR

12 G, EEERI 12 44438 4 A FHE B Y
EAMAT T IS ., BESS R R DHERY,3
MAF R 3AX RIS A E M 9 AW Bphla+
Bphl5 ML F 2438 A 78 1 W AP Cal, B
2WERGER 8. AN E, &
A AR TN Z 85 7 9 OhBO B #EHF Bphl4,

R1005 4 #BAEFE (9 G L i LR SE AR BS AT i X
M RH AR Z 3 a %, RIAPH CEl(1 90,3
AP Rk R CY11711-14,CY11712-5 Fl CY11714-
100 XML LA Z0) .,
23 ZXHEAHWHEHBCEARELERE

2012 4/ BEWR . UL QALK FE A K
TANBEAR, 53k tk R MRI005 4258, FL il 1

TN1 &CY11711-14. } CY11712-5 CY11714-100

. e

HEAKREREARMBRMHBCEANELEEER

The resistance of parents,improved lines and control varieties against brown planthopper

Bph15 FEHAY 9 A8 A ¥ R — & BB
B 5 K ARSI, X S 2 58 2 A I A AR R IR
Pr. X — 25 R R, 4 CEl PPk Bphald H
Bphl15 FEA WG th R B AE B
24 BRHKEMNEETH. FEFTERZHERERB
K@RFRA

WEF M 3 ANE RS R1005 17 HLEL .
10 A FERZHR I LB ST 85 B (R O Bk
F CY11711-14 Y BRE A 5088 $, g 8 S 500 0 o
PR= # 5 R1005 G 2 5. H 4 F W b R1005 K
L7 ds Hofth 2 DRER MR = R R A5k
R1005 Jo2 5 (HE PR A B E £ T R1005, £ 7
Fb R1005 4 %6 2. 7 d, Hubk ™= & 2 % & T R1005,
FEOK A R e B F W (E 5), kR R CY11712-5,
CY11714-100 FoBEK i BT L 78 20 8 WK & 3T M ki AL 5
R1005 AL » & {380 5 F0 2 1 & £ B R1005 A
FEAI .



12 I PN $33%

R3 ZAXAGRIBHECEANBEEER

Table 3 Resistance of hybrid combinations and controlls against BPH in greenhouse

Y€ PE4) 1dentification code

ks BEER 7H 23 H 7H 24 H 7H 25 H PLEERE o
Materials R-genes Resistance
23 July 24 July 25 July
R1005 &A1 Unknown 3 7 9 9(S
B5 Bphl4+Bphl5 1 1 1 1(HR)
TN1 K% Unknown 7 9 9 9(S)
RH Bph3 1 1 1 1(HR)
Q2A A Unknown 7 9 9 9(S)
Q2A/CY11711-14 Bphl4+Bphl5 5 8 9 9(S)
Q2A/CY11712-5 Bphl4+ Bphls 3 5 8 9(S)
Q2A/CY11714-100 Bphl4+Bphls 4 7 9 9(S)
Q2A/R1005 AR Unknown 6 9 9 9(S)
K+ A Tianfeng A K41 Unknown 3 7 9 9(S)
K A Tianfeng A/CY11711-14 Bphl4+Bphl5 3 7 9 9(S)
F2 A Tianfeng A/CY11712-5 Bphl4-+Bphls 3 6 8 9(S)
KZF A Tianfeng A/CY11714-100 Bphl4+Bphl5 2 5 9 9(S)
KF A Tianfeng A/R1005 K41 Unknown 3 9 9 9(S)
JIl4¢ 1A Chuannong 1A KN Unknown 3 6 9 9(S)
JIl4¢ 1A Chuannong 1A/CY11711-14  Bphld-+DBphls 2 7 9 9(S)
JII4& 1A Chuannong 1A/CY11712-5 Bphl4+Bphl5 3 7 9 9(S)
JIIA& 1A Chuannong 1A/CY11714-100 Bphl4+Bphl5 5 7 9 9(S)
JII4 1A Chuannong 1A/R1005 K1 Unknown 5 7 9 9(S)

F4 PEHKEFRES RI005 MEERZERMLER"
Table 4 Comparison of main agronomic traits between CY11711-14,CY11712-5,CY11714-100 and R1005

R WM /d s /om BHRAR CFHEK/om HHEA BRI HER/ 0 BREE/ TRE/g BT

Materials DH PH Fi% PP PL Rk SP o Ki%L GP SSR Cki/cm) D GW /g YP
CY11711-14 88. 7" 126.2" " 9.3 27.8" 116.1"" 106.3  91.70** 4.2 37.04% " 32.02
CY11712-5 84.3% " 114.2 11.8% 25.7 112.6%*  90.9"* 80. 62 4,47 32.07  36.18" "
CY11714-100  84.3% " 113. 4 10.0 26.5 113.2% % 93.6%* 82.22 4.3 34.43%*  35.43"
R1005 87.0 117.0 8.8 25.9 138.2 112.1 81.23 5.3 32.35 33.66

1)DH : Duration from seeding to heading; PH: Plant height; PP: Panicles per plant; PL:Panicle length; SP: Spikelets per panicle;
GP: Grains per panicle; SSR:Seed setting ratio; GD:Grain density; GW:1 000-grains weight; YP: Yield per plant; * 78 0. 05 7K

-2 * shows significant at 0. 05 level, * % 78 0.01 KR ZFE * * shows significant at 0. 01 level.

x5 HEHKRES RIS WBARBRSTER
Table 5 Quality characteristics of CY11711-14,CY11712-5,CY11714-100 and R1005

B & BERR/ D0 WK/ 0 BRERER/ 0 BRKR/ % LHE/ % KK/mm KWK HEEER KME/mm 6B

Materials BR MR HR CGP CD GL L/W  f&i/% AC GC ASV
CY11711-14 79. 40 68. 70 55.97 76.9 27.3 7.1 3.1 11.4 92 2.0
CY11712-5 78.16 67.43 58.12 28.9 8.4 7.1 3.4 13.7 74 3.7
CY11714-100 80. 29 68. 72 58. 50 23.8 7.8 7.0 3.1 13.8 73 6.0
R1005 78.56 66. 85 57.72 44.6 12.0 7.0 3.2 12.6 80 2.0

1)BR:Brown rice rate; MR : Milled rice rate; HR: Head rice rate; CGP: Chalky grain rate; CD: Chalkiness degree; GL: Grain length;

L/W:Length/wide ratio; AC: Amylase content; GC:Gel consistency; ASV: Alkali spread value.
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Improving the brown planthopper resistance of rice restorer

line R1005 with molecular marker-assisted selection

YAN Cheng-ye MAMADOU Gandeka ZHU Zi-jian MOU Tong-min

National Key Laboratory of Crop Im provement/National Center of Plant Gene Research (Wuhan) ,
Huazhong Agricultural University sWuhan 430070,China
Abstract Brown planthopper (BPH) is one of the serious pests in rice production of China. The
breeding of rice varieties with resistance against BPH is an effective way to control this pest. Rice line B5
carrying two brown planthopper resistance genes Bphl4 and Bphl5 was used as donor parent to cross
and backcross with recipient parent R1005 with molecular marker-assisted selection. Three lines
(CY11711-14,CY11712-5 and CY11714-100) carrying Bphl4 and Bphl5 genes were bred through identi-
fying the BPH resistance and evaluating main agronomic traits. The results showed that all three bred
lines were highly resistant to BPH. The results of evaluating yield, growth duration, main agronomic and
quality traits showed that CY11712-5 and CY11714-100 were similar as the recipient parent R1005. Both
nine hybrids from crossing three bred lines with the Q2A, Chuannong 1A, Tianfeng A and three bred
lines were not resistant angainst BPH,indicating that Bph14 and Bphl5 genes did not have the dominant
effect in the experiment.
Key words rice; brown planthopper (BPH); Bphld; Bphl5; molecular marker-assisted selection
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