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7K %8 OsLecRKI EFE NS/t CE NG T

RIEW", EE#T, L@ FRA, BFH,
WaEE, kR, HEETT

(L @AM BBt . BN 311300; 2. A EKFEAFFEAT, AU 310006)

THE: # KE\ Nilaparvata lugens Stal J&XJ KRG e AR 1) 5 12—, OsLecRKI J&7K G Bph3 PR b X 46 G El 4T
PETTIR IR AL« ASCX RHTd (% Bph3) A5 PARLEAT T 48 KRBT, SeBEIFHIEE T OsLecRKI i iK%
KK, FIFZIAERIIHTT OsLecRKI BRI X4 CEAG HUAFIE 2 A MR B TIPS EY =S . 4583%
By, & Bph3 Z:PR/KFE RHTA X4 CEHUHE B B8 T3 Bphl BLPH7KFE Mudgo H bph2 B:[A 7K F& ASD7, RHTd 7K
R4 K ELAZ FHE B Mudgo Fi1 ASD7 7KAF Y 53. 5% F124. 1% o b it 3R3E OsLecRKI B 1A fie ik 2 Hb 3 N 7K A % 45
TREAY IR R AR P, 4 T T R A R AR ROKAE R B SR AR AR L A8 AT I R B
1%, AN B A KRR 47 AT R0 75. 2% ~81.8% , HA#AHMUEE DI B AT, P4k H40 B fb M g o Rk
P B HEAR: BAh, R TR EE SR A AR RS L IR A Y B R e A AR B 9 40.3% ~60.9% , 45 K ELHLE
IRE OB AR 51% ~61.2% , BRI DB RIAY 52. 2% ~56.7% , Y EHs/b. 450EM, & Bph3 FEFKHG
RHTd S48 CEl e B = T4 Bphi < bph2 17K RS Mudgo A1 ASD7; 7K F Bph3 JE[HHE(Y) OsLecRKI HANJE [H 33
IR AN]SR REXTAE KEAYPTE, OsLecRKI HhRIRZIAME CEZ N2 S 508 KEWE S .
KEERE: KRS W8 REG; Bph3; OsRLKs; Hiiit
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Functional analysis of rice OsLecRKI in resistance to rice brown

planthopper

SONG Xu-Ming'" , WANG Zhun-Jing'" , MAIDINAI Sabier', LIAO Zhi-Hong', DENG Jian-Yu', ZHU
XuDong”**, ZHOU GuoXin'** (1. School of Agriculture and Food Science, Zhejiang A & F
University, Hangzhou 311300, China; 2. China National Rice Research Institute, Hangzhou 311401,
China)

Abstract: Rice brown planthopper Nilaparvata lugens Stdl is one of the most destructive pests to rice.
OsLecRKI is the most resistant gene among the four resistance genes of Bph3 locus. In this paper, the
resistance of RHTd ( containning Bph3) and other rice materials to brown planthopper were evaluated, and
the effect of rice OsLecRKI gene on nymph survival rate, nymphal development period and other biological

parameters of brown planthopper was analyzed using OsLecRKI overexpressing rice mutants. The results
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showed that the resistance of RHTd with Bph3 gene to BPH was significantly higher than that of Mudgo
with Bphl gene and ASD7 with bph2 gene. The damage index of brown planthopper of RHTd was only
53.5% and 24. 1% of that in Mudgo and ASD7 respectively. Overexpression of OsLecRKI gene in rice can
significantly increase the repellency and antibiosis of rice to BPH. Female adults of BPH preferred to feed
and lay eggs on wild-type rice compared to on mutants. The survival rate of BPH nymphs on mutant rice
plants was significantly reduced, only 75.2% ~ 81.8% of that on wild-type rice. The developmental
period of nymphs was significantly prolonged, and the emergence rate and newly emerged BPH female
adults were significantly decreased. In addition, the amount of honeydew secreted by BPH on mutant rice
plants was only 40.3% ~60.9% of these on the wild type, the number of eggs per BPH female adult was
only 51% ~61.2% of that on the wild type, and the hatchability of eggs was only 52. 2% ~56.7% of that
on the wild type. It indicated that the resistance of rice RHTd containing Bph3 gene to BPH was
significantly higher than that of Mudgo and ASD7 containing Bphl and bph2 gene respectively, only
overexpression OsLecRKI of Bph3 locus could significantly increase rice resistance to BPH, and OsLecRKI

1211

reduced the fitness of BPH by regulating multiple biological parameters of BPH.

Key words: Rice; brown planthopper; Bph3; OsRLKs; insect resistance

KR M T 1 DX T SRR, 3R 4L
PLEANRLFAS FE. A 20 e 70 L5,
T R AR A 200 BE R B T T RF
MERKFR A, TR RAGMAGEME, &
U JLH 4348 KA Nilaparvata lugens Stal #i 5 f
K, TCEBM R EREL A (BREPISE, 2003; %
AARFREZ 2, 2011) o PLHKAS AR H 24 ¢
AZREin B AN B ATz —, % ERE
TAEE —EHBU TR S R PR Y A& 4 1 A
FH(XU#R5R, 2009) o HET, © AT A A
ARSI S E FUE AL T 20 35 Do K EUEE
K8, QTL ( Quantitative trait loci) , I #§ Bphl.
bph2. Bph3. Bph9. Bphl4 4§ ( Horgan et al. ,
2015; Du et al. , 2020) .

KFEDUE REGER Bph3, HA T A4 K
PRI AR, ) 2 T i CaEUK RS & R
¥H (Duetal , 2020) . Bph3 EREFHEALE 4 5k
LERBZIRE A ( Lectin receptordike kinases,
LecRK) F:[H ( OsLecRK1-4) , H.F OsLecRK1-3 X%t
KFEHE RE BT B A B AE R, A S
OsLecRKI TTHRAYHLME 5 —F A f (R, 2013;
Liu et al. , 2015) o BEAE RIS Z AR & T2
PR — S MESE M, — M ik 20 10 A 5 4R 3R 45 0 e
15 N5 ) Sl 0 Y A R 45 A SR 2H A ( He et al.
2017) o LecRK ZER %A= ¥y B8 A1 A= 1y i v #5
REBEEENEN, 25 7Y ER . 4w A
PR R WO FE AR Y 8 B SN ( Zhang et al.
2017) o @ MMM EGRANE 550, dE BRI

1o EBEMR AL S T7 e S B EAE 5, P4 R
W, Y RS RN (R B
2018) . Liu % (2015) ¥ OsLecRK13 FLRA#ES A
iy CE S KRR A AP b, T SR T KR XS TR
AAHTPE, R T KRS XT A Sogatella
furcifera ( Horvath) BFeHE. 554 il KR bt &
FIKG BY LecRK FE[A, 5 M/ R 0% 8 Y L BIK 3k e
( 5fft, 2017) o /KFg Pid2 2 —F B & LecRK %
W, 25 7 X R0 W APk S ( Chen et al.
2006) . L7 F% Arabidopsis thaliana ¥ LecRK-HX. 1
HI LecRK-IX. 2 JEPR 98 735 [ AR AR ) %) 922 55 T 1Y IR 47L
AE T, HOBUSE AR 23 m al Jos R AY, A S 3Rk
LecRK-HX. 1 Il LecRK-HX. 2 Ht R 58 3% 2 48 W) B Ui
P, ESR AN FHESET (Wang et al. ,
2015) o fEEFAEAHE Nicotiana attenuata 7, LecRKI
PR MR F XS Ml 75 K M Manduca: sexta 1755 B 48 S
IO AT AR ], LecRKI %75 {0 25 K %) T HF A=
PG A E SRR - U)o g RN B RSP )
(I g =N e e RV v N T W 7 N Rl Sl = R
( Gilardoni et al. , 2011) o T[ U, LecRK FjGHE:INTE
GER7/ 7S SR AF A A A o S (SRR

ARICH R T KA RHTd (75 Bph3) . Mudgo
(7% Bphl) F1 ASD7 (& bph2) “5X#5 R EAYHT
PE, TERERMIE T OsLecRKI 13t ik 98 A8 (R /K
R, Ml ig AL 27 A BE WA 1 OsLecRKI W] 520 165
KA Z DNV S8, RS R A B X KA
Bph3 JEA i REWLHIAY T, Ak REPiHE K E
KT RS %
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1 MRS

L1 #

il K ff: iy CEUK RS & A RHTd (&
Bph3) . Mudgo ( ¥ Bphl) . ASD7 ( % bph2) , LI
e HAHE A1 TN1 ( Taichung Native 1) v [E 7K #§
Wit o OsLecRKI K& PR i i 3R 3K /K A 58 A2 1K
WRZ TSI7. TS19. TS21, MASLIG = E. fr
TURER SR M T, TR % KRS 5 TR G
F& (R 27°C £2°C; XTI 70% ~80%:
FEL:D=16:8) .

R . # KEL ( Rice brown planthopper,
BPH) AEYAL T AT RS FERAE TR MR %
KR, DU P TNT 2 E i 55 7 A LA
g (IR 27°C £2°C; X 70% ~80%
R L:D=12:12) , ENC2DEGHE 10 LD L

R A ES: RNA $EHGR )4 MiniBEST Plant
RNA Extraction Kit F1 5 % 5% 1% 77 & PrimeScript™
RT Reagent Kit ( Perfect Real Time) (4 H 5 HEA:
PR (dbat) AR ) s FR Wl &
AxyprepTM DNA Gel Extraction Kit ( 2 B 3F 4 ¥ £
AR (BTN ARA A 38 B R AR pEASY-Blunt
Zero (Jbit4iX4:/A7]) ; BIO-RAD PCR Y ( &
BIORAD /A +]); AL104 HLF KF ( %+ Mettler
Toledo 7~ H]) ; RXZ-380B & REAY N T A4 (7
PTFAXAST) 5 Motic XU H Ml )45 (22 v B 5
AR A PR FD) -

L2 7k
1.2.1 OsLecRKI LR 7E[%

RHTd /K Ff it 7 8 W A B I, B 100 mg 2R
JF MiniBEST Plant RNA Extraction Kit ( TaKaRa) i
BB RNA. 5 RNA 28 7k K 43 Y66 B 46
M5, fH PrimeScript™ RT Reagent Kit ( Perfect Real
Time) X 7 & ( TaKaRa) #§ mRNA S %7 5% %
cDNA, BEARSZE L TEZ B S it 45

R#E NCBI 19 Rathu Heenati 7K £ OsLecRKI 3%
( KF748957) &%, F|H Primer Premier 5.0
A3t OsLecRKI F:RE: 514514 OsLecRK1 ¥
5°-ATGGTTGCTCTGCTACTCTTC3" F1 OsLecRK1-R:
5"-CTATGGAAGTGAGCTGATGAAG3". PCR JZ M
7 BIO-RAD PCR §" AL h 47, S & e 40
98 CTHAE P 10 s, 98°CAZM: 10 s, 60°CiE X 5 s,
72 CHEMf 2 min 30 s, FPEFT 35 WG, 72°C

FEAH 10 min. PCR 74 28 1% 35 i WH5E 1 L Uk 23
%, F A AxyprepTM DNA Gel Extraction Kit
( Axygen) IRXFI&XS PCR Py nliicalifk. 4fifkiy PCR
PN pEASY=Blunt Zero 2544, BT FERERK R 54
B A IR RS W) AT e M5
1.2.2  OsLecRKI i3 B 33k 2878 PR K A a7

HAH R B R R % e AR W) 3R 58 3R
pl1301-35SN, A5 E4H ki pl3SN-OsLecRK1 %% A
KA EHA105. F] S pl13SN-OsLecRK1 42 #T
PR LR R o A S 0 T K AR AR AT B
T TR REBURbR, X T, T S OB IEFT 1)
TR IFVEM PCR %%, 185 3 4> OsLecRKI FE[H it
HRIBRBIRGLGRAR TS17, TSI9 Fl TS21. AT
PR3 14 7K A 35t A% Bt A R 5 e 5 DR 98 728 IR T 1o
Z (HE 2, 2009) .
1.2.3 KA TR0 ARk e i

BE LI EUAR 75 1 Y A= Y. OsLecRK1 H& A 3 &
FIRR R TN 4% 100 K, TETT 50240 RF EFR
H, 53 K. FEALGE R A2 R RS A B 3Rk
GEARARK R AR B, I B K A 2R A R B e i
IR R, REAR IR E ST 10 Y
1.2.4  RAEXHE CEGTEITA

TARRFPAE 3 KA, HLUERS em &
50 em BIFFIEHEL S, HEARIEEA 3 ~4 ¥4 KEE
H15 3k, BRGIHS KR Bl S, JfiE
1132 FHERIEM (XIFa5R, 2009) o H 2 90% 1)k
HUKFE TNL BT, DAARHE: HUKF % g, &b 3
EE 10 K. LRESHRIG, IEALH T A9iE Kl
TE TOCHEFET E 48 h Gk T8 . B /KRR
FHAK pRE T4, & 70 CHEAR 48 h J5FKkE T .
FIF ) 58 #t 2< 45 84 ( Functional plant loss index,
FPLI) 3P4 £ it BlOK R X4 CEUHi e, LAAs
KECTE (x) WBEAAR, FPLIME (y) N FR
VER R, R0 « ~y BIHZL 5 CECFE T 5
B (X, y) BHECAE S Pid. TE . et
U 4 34> (Panda et al. , 1983) . FPLI {Hit
BANE:

FPLI =100 — ( 42 HUR PR 9 T B /A 42 HURE AR 1Y
TH) x (1 -fEFEH/9) x100
1.2.5  # CEURCE TEREA ™ O £ I

GARRIK A RN AR RUK R 45 1 MR, 43
HCEE TR, AR B B FETE 1 em 2245
A=Y E (R4 em, &8 cm) KH
PRAK T N ZEFF BL80 — B A, ) B B B N 42 A
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15 S EP 8 ) mUME B, TR RDE 1 4 35 43
R 1. 2.0 4. 8. 12, 24, 48, 72 h W LFid
SEPIRRT B Ry g, 72 h 5 LERETA S REL, 5y
Buage K fg W 257, 7E 8B g & 5 BaAs It ge it
PIRRTE b0y O, THE AR DR H R,
AR 7T R ( EAERS, 2018) .
1.2.6 QAT AY % A

PARRAAE 1) 5% A8 (AK FE RN P AR ALK RS . A
R (parafilm) /DMST (4 em x3.5 cm) EF
45 d HIB KRR 1 em DL E 7B, B ATR
AL SKEYUVERAL L 3 h (48 CEUMER R, AbPE A
10 REA Lo SEERTT T J7 50 22— RV FR o A i i
M EE, 24 h [FWHAS TS KA, HIRIREE
BRASIE B, WIRE &2 2 08 CE S
1.2.7 45 REWIMEA B E DA

TR e — S0 S8 PR FN B A= RUK RS, T
AR e TR A . BIEIE B E ( HR
4 cm, 158 cm) B T/KFEEMIEI, mBEIEENA
P15 A REWI A L, TS e 2 A .
RKMEL I GeiT bR LA R ECE g s B 2 Pk,
A ESL 9 ~10 K. Geit Mo Hr 454 348 €
ARG R AR AT E. PR P13
A A T R S R
1.2.8 i CEEME™ B i AR AL AR S0

PARRAA 1) 58 A8 (A K AR RN AR RLK A, IR
RS (AR 4 em, 8 cm) £ TI/KFIZEF A
B, HEALME L HERIPIAAE CEUS L, TR A A
B 6 d JFRERME KA, AR MK ARG R
IFGH AL RBCGR R B REE R, HE
26 d Jogy U o KoK AR ZEAFAE AR AR N R
. BRI BE A, R TR R Ab
PRE AL 15 IR
1.3 HESH

i >k H DPS £idis ab 3R AR (F 47 G811 43 B e
P EARTE] 1Y LE AR ] Students t—test 3R FH-R 7
K 2 M AR Y52 8] 1 22 5 R A One-Way
ANOVA 3#7, I H Duncan [B & 223k 047 2
S EVER I -

2 #ER5HH

2.1 RHTd &K FERE CEEM
BUHEER S5 R 0], RHTd %48 K aEl HA Bg

BIHrE. FEdE A 5 K, TNL /KH§ 90% #i bk H B
BETS, SZEIEH N 8.6; 1 ASDT KREHIEE —. 4
SRR AT, ZFRECN 5.8; RHTd F1
Mudgo ()52 FHEEAL 5300 R 1.4 F12.8, JKFEH I
R IR (B 1-A) o AN[EESTE] 4 KR 48
WEE BB, RHTd %8 K EUE A B 1) 9K 5k
PE, 7E1~48 h P, RHTd FAg# KEVH R 3%
DT HE 3 MK (B 1-B) . 4 RECTE 568
PUR TR BERI R B, 2 0A 11.1% . 22.2% F
66. 7% 1) RHTd /KAFLEMT Tk Pt (41
AR ) RIZBR T 88.9% (Y Mudgo 7K FF
S REVELA TR FEE, 1 1/3 A9 ASDT K AE X &
ARG (K1) .

2.2 OsLecRKI ERFEFRIEFHERE KBRS

R#E NCBI 1y Rathu Heenati 7K # OsLecRKI &
KF5, sebEIS 2K RE OsLecRKI JEH 1) CDS R Bt
F/NK 2 442 bp (B 2-A) o OsLecRKI 3 (1454
FIRE AR p13SN-OsLecRK1 [ T-DNA HE 25 4 4n (&
2-B. IS AAT R KR AL AL A5 2] T, 4K
OsLecRKI 3 it 3Rk 58 AR (AIKFef, 48 PCR 45 Fl ]
TR, RATHESR OsLecRKI 335 %3k T, 18
3AEARRE TSI7, TSI9 Fi1 TS21 (K 2-C)

2.3 HERiX OsLecRKI % FE Xtk 78 F hi = A0k
ESLiopAl)

XK RS H A TR E 25.6 ¢ MiHL, &
F2ik OsLecRK1 587 ARAERE TS17+ TS19 [FEGHTHL
T T 7.4% M1 3.6% , YJEA R FHEER,
I 7S21 R B TR SXHR 2R (K 3A) o i
H I OsLecRKI LR IR KRG, 3 4
I AR IR AR R KRR I bk v 5 AR AR L T
HxEH (K3B) .

2.4 HERIE OsLecRKI /KFE3T 18 KA BNRFIF=
ibrge L3

M4 h FFIE KETE OsLecRKI 55K 3 3R 15 bk
Z TSI17 d B g Mo/ F X RE a8z s Kt
HFFET2h (K4-A); T TSI9. TS21 #RZ& Lk
S35 8 h H12 h J5IF IR B 3 b X IR, AR TR
i ] 5 43 B R £ O R R 59. 1% ~76.3%
H156.5% ~74.7% (& 4B, B 4-C) . # KA/
RAFK TSI7 AN TS21 I 1Y 7= B & A A X BB 1Y
62.2% F176. 7% , ¥ s> (K 4D) . FKY
OsLecRKI 33} 532 35 5 B0k W B\ 0 1] T~ 7 B A= 7Y
TG H A 1A B A B o
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Resistance analysis of different rice varieties on BPH

0.6

d: A, TN1. ASD7. RHTd I Mudgo /KFFBIHLHEIES; B, NFEEFE TNL. ASD7. RHTd I Mudgo
K B kBB C, KD REE R AT B A [6) S 37 ] — I (i) 5 1) 454> A 326 ) 1Y
BEXER, KNI AL HE AN A B K (P <0.05) o Note: A, Resistance rating of TN1, ASD7, RHTd
and Mudgo rice; B, Number of BPH on TN1, ASD7, RHTd and Mudgo rice; C, Classification of rice

resistance types. Letters represented significant differences among the various treatment groups at the same

time point ( P <0.05) .



534 RIBWIAE: TKFA OsLecRKT F: A HIHTH KR RE 1215

A
B

1T"?ES"“"}—EHHyg HOsLecRKl ESfcusth
C

WT TSI7  TS19  TS21

P2 OsLecRKI H& PR vg Bt ik S AR PR by
Fig. 2 OsLecRKI gene cloning and its
over-expressing mutants rice plants
F: A, OsLecRKI LA PCR P=¥¥e ik ik, B, 3%
IREARE T-DNA X5 C, HPERL (WT) FIZAE MG
ZFEM. M, DNA o FEHRUE; 1 ~6, OsLecRKI 3
K PCR 74); T, NOSZL¥; Hyg, HUiildERIEN;
GUS, By Wi Mg 5L N WT, HARHg: 71817,
TSI9 1 TS21, i+ 3235 OsLecRKI ¥ [ 7K 75 # & .
Note: A, DNA electrophoresis of OsLecRKI PCR products
on agarose gel; B, T-DNA structure of p/3SN-OsLecRK1;
C, Wild type ( WT) and mutant strains of phenotype;
M, 15 000 bp DNA marker; 1 ~ 6, PCR product of
OslLecRK1; T, NOS terminator; Hyg, Anti hygromycin
gene; GUS, B-glucosidase gene; WT, Nipponbare;
TS17, TSI9 and TS21, rice mutans of over-expressing

OsLecRK1.

2.5 3Bk OsLecRKI KEM B XALHEAE
ST

i) 1 3R IK OsLecRKI 7K FE 22 AR (K kR &R TSI7.
TSI9. TS21 I 1t QA HUAF I B 34 W R T
P AERKAE L REECE (B 5A) , A5 R
RV RIITCE S #£ TS17, TSI9 #k R LI 7= 145
REMEA A B0 12.5 d f12.7 d,
BERKTAEAM 12.1 d; TS19 ERyES AT
i 12.3 d i F K T XA 11.8 d
(I 5-B) o B A B IKFE 140 2 Ak 0 o A A4 B

30 - A
* x =
T ko ol
5
= 20
~ =z
80
— g
=
Sl
5 10
=
&4
0
TS17 TS19 TS21
50 Kb P Treatment
B
& I T I
E
=
j
~
= 25
g
(5]
o2
B
0

TS17 TS19 TS21
b B Treatment

K3 Gd i3RIk OsLecRKI FEIHX /K AE ARG 4T
THIE (A) FIbkE (B) HIRZIR
Fig. 3 Influence of OsLecRKI on 1 000seed
weight ( A) and height ( B) of rice
o WT, WpA: #RIKAE H AW, TSI7, TSI19 fn TS21,
PRIk OsLecRKI FEHK MR Z 7 (RFRAELK
PR RR B 2 16 9 22 5% (7 P <0.05) o Note: WT,
wild type rice Nipponbare; TS17, TS19 and TS21, the rice
mutants of over-expressing OsLecRKE  ““ 7 indicated

significant differences between lines and wild type rice

(" P<0.05).

1.66 mg, 735N AR KFGRR R TSI7+ TSI9+
TS21 I+ W47 F Ak e AR EE (1) 97.0% « 97.5% Fil
95.2% , ¥HBFEWHZESR: MAFRKRE LW
MR A A R TR EH 25 (K 5-C) o RIKRD
KRR R TSI7. TS19. TS21 I 1is KECPHIfL R
1 62% + 60. 7% F 62. 7% , ¥4 553 Ho AR T B A 7
KFE A CE PR 72.2% (B 5D) o @k
ik OsLecRKI Xi#5 WHEA B AT R PR 2
HURE DI WAk A e A A B S
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Fig. 4 Influence of OsLecRKI gene on feeding ( A-C) and oviposition ( D) preference of BPH female adults

H: WT, BpARUKAS HAKY; TSI7, TSI9 Rl TS21, 3Rk OsLecRKI FER/KAEHK %

C O ARRE A TKR A

RIK RG22 0] ) 22 55 i B ( "P<0.05 **P<0. 01) o Note: WT, wild type rice Nipponbare; TSI17, TSI9 and TS21, the

rice mutants of over-expressing OsLecRKE "

¥*P<0.01).

2.6 JHEFRIE OsLecRKI 7K FEXT 48 ¢ B 5 1 7= 5P
E. BESHNEZREHHMN

B AR R KR LA R ELLE = DR i R 98,9 i,
TR REASARR R TSI7. TS19. TS21 L1t Kl
FABE I B Y 1,87 A% 1,74 45 F0 1. 80 %, AF
EREZES (F6A) . RAMKKIEM R TSI17.
TS19. TS21 IR ER AL 2435k 38.5% « 34. 6%
F140. 7% , S48 fb 208 1 B A BUOK A b 9 IR S Ak
#67.3% (K 6B) . 7Ef CElAA /b 1, &
FARRAAOKFER R 048 R HEAE 86. 4% ~
88.3% , b FH KT B AR RKAS b4 % 95.1%
(E16-C) o it RIFRABMKIERFR TS17. TSI9.
TS21 F# KAl EFE a0 7.1 mg. 11.4 mg
8.2 mg, #PWEMNTIEE A 48 RE I
Wiga 18.7 mg (B 6D). KW & KA

indicated significant differences between lines and wild type rice (P <0. 05;

OsLecRKI Xi#6 KA\ A AL A R B IH
ER .

3 it

ARSC X KRG RHTA (5 Bph3) . Mudgo ( 7
Bphl) 1 ASDT (% bph2) “AHRHEAT 748 KEIL
VEVPAR . S5IRWT, & Bph3 JEPH /KRS RHTd %448
KB BN I AR T Bphl JEPH KRS Mudgo A
bph2 JEH KRG ASD7, RHTd /K A5 R K\ 2 E §5
BN & Mudgo F1 ASD7 7K FE B 53.5% F11 24. 1%
WL AR U KR R A i E L K8 T
TRy 4 AR R AR L, AR 2. A
B3 ORI AR 4 (X IF R 4, 2011) o AR K%
(2011) BFFEFH Mudgo (& Bphl) REHGHIM KE
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Fig. 5

Influence of OsLecRKI gene on survival rates ( A) and developmental duration ( B) of BPH nymphs,

the weights of newly-emergence BPH ( C) and emergence rates of BPH ( D)
TE: WT, BpAERUKAS HAES; 7817, TS19 F1 TS21, id 535k OsLecRKT BEN/KFEMR R AN [R) 7 BE R [A) — I ] 501 4%

KPR R A7 AR R 25 (P <0.09

7 RFREERUK AR A AR MOK R Z 0] 1 22 5 AEE (T P <0.05; Kk % P<

0.01) . Note: WT, wild type rice Nipponbare; TSI17, TS19 and TS21, the rice mutants of over-expressing OsLecRKI; The letters

represented significant differences among the various treatment groups at the same time point ( P <0.05 ;

” indicated

significant differences between lines and wild type rice (© P <0.05; **P <0.01) .

AR L RN R 3, ASDT (& bph2) BEIRBUAE
REVAEY AL 1 A1 A9 AY 2, Rathu Heenati (&
Bph3) XfHE REVEWAL 1. 2. 3. 4 FEA DI,
AIFFERE X 2K B . Ml DX R B K R A B %4 R
PUrE AT TV, RIS A Bph3 Ak TR K F
Rathu Heenati XJ #5 & &L A9 HT 1 2 3 w5 T H B KA
( Finbarr et al. , 2015) . X|#45% (2009) X} Rathu
Heenati ( & Bph3) /KAERINE%E & ( Lipoxygenase,
LOX) | i LA ( Catalase, CAT) . KN FRF R
fi# ( Phenylalanineammonialyase, PAL) #l H, O, i
1577 5E 534, ZBAE CERE /5 LOX. PAL Al
H,0, ik 7 5% A LI A B 25w

BeAh, ARSI FERE A T OsLecRKI i i3

IRRAAOKAE, FIFIZR RS T OsLecRKI K&
PR QB AR R 5 R F DI S5 A2
SN . 255K, KB HUAE OsLecRKI
FEPR 1o e 3K 11 2 AR PR K R I 1 A7 T35 %6 . 3 b
fi%, HHET W &R, PSR P 1k
OHE A R A ) W S BRI O HL, 4B R EAE R AR
PR RS b BSR40 WA 1) 0 8 s PR ™ DYk 0 D B
FE 2R b 35 M D o AR SEUE S T A K R A
I OsLecRKI F K R AT & 3 Mo 38 fin /K g 6 48 %
APTTE, IR HE R ] XA LA A AR TR SR R
BUHE — RINEY =S HO" A ARNFI g,
OsLecRKI 3 [H 33 i 3¢ 35 1 /K ARG BRAKAE R HUAF
TR R A B DI AR R 1k = A st =



1218 W5 B 2424 Journal of Environmental Entomology 43 %

1200 A

90

60

30 F

2B (BL) Number of eggs

WT TS17 TS19 TS21

100 ¢ C

H*
H %
H %

50 F

M (% ) Short wing rate

7]

wT TS17 TS19 TS21

g0~ B
[}
E
(5]
(]
=
(3]
a0
e
GE.‘ Kk
=
s
<
WT TS17 TS19 TS21
5. D
=
o
£ 9
)
5]
g
= 15 *
& I .
g
g 10 s T
i E—
s
0
TS17 TS19 TS21

AbFE Treatment

K 6  OsLecRKI KR i ik /KR4 W LM ™~ BREE (A

)« BRI (B) | R (C) MEERE (D) W

Fig. 6 Impacts of OsLecRKI on egg number of per female brown planthopper (A) , hatching rate of eggs ( B) ,

rate of short-wing type BPH adult ( C) and the amount of honeydew excreted by BPH ( D)

TE: WT, BpERDKAS HAHS; TS17, TSI19 F1 TS21, 433K OsLecRKI FEF /K etk 5

W g ,fJ:%%Ef’ﬁzgl_Jﬂ(*ﬁ il

ZRAAR KRG 2 ] B 22 5 0 ( " P<0.05; **P<O. 01) o Note: WT, wild type rice Nipponbare; TS17, TSI19 and

@

TS21, the rice mutants of over-expressing OsLecRKE
rice (7 P<0.05; **P<0.01).

/A, X455 Liu 4 (2015) WFSEE5SRAHZE
Lo Liu 5§ (2015) @k BN e Rk o B s e T
KAEH KA Bph3 BERfEH 4 MR R K ZIRE
FU R ( OsLecRK1-4) FER ALY, H ' OsLecRK4
R TCRLHE ] ;  OsLecRKI FEH X} Bph3 Bydits CEfE
FBilki &, #F Rathu Heenati 7K 515 5+ F A& 19
OsLecRKI B3E R 2 Fl OsLecRKI« OsLecRK2 ¥ J
PRI R 1 58 A8 A 7K R X 4 ml BT 4 0l R R T
50% F75% . A CHERIREE IR I, BEHERK
ZARTE P4 LecRKY. 5 LR RAE, SFEURIEYIAH
Ky 55 2 fk A 1Y f 958 I B ( Pattern—riggered
immunity, PTI) FH A OCHT M 5 R A 2 3K it B AR,
WERE T 69 2 % 32 B %% ( Singh et al. , 2012) .
OsLecRKI F Rl 3o 5 32 35 /K Fid % 4 6 BV EL A 5 2L 1Y
OKREPE, AT AR T AR AR KA AR TR M R EL
FLATIREEE 3 R e o, AN HEBR 28 A8 fR 7K
Fer= A T %4 REL BT AR 1AL & W An e K R T
AR R E A A R RS B EIR T, BARL
WA — 5. I LM Rs REE TXF

indicated significant differences between lines and wild type
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