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Abstract: To screen resistant rice varieties in Liaohe Valley to the rice stem borer Chilo suppressalis Walker, development
of and damage by the borer larvae on the varieties were examined using intact-plant resistance evaluation method, and
morphological and biochemical characteristics and number of silica cells of the rice varieties were determined to explore the
potential resistance mechanisms. Percent of damaged plant was the smallest on the variety Yanfeng 47, and larval weight on
Shennong 265 was the lowest. Percent of damaged plant was found to be strongly correlated with angle of the reciprocal 2nd
leaf and Si content in stem, where the former is a positive logarithmic correlation and the latter is a negative linear one.
And, a strong positive linear correlation was revealed between larval weight and stem diameter. Implications of the current

results were discussed in the context of utilization of and future rice breeding for insect resistance.
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“ALHE Chilo suppressalis Walker 2t F/KFEEFWEEERZ —  ERESBERYE S H. BERE
A6y K FERR B T AR e G K BRVERR B B AR (L A 2 BRSARARRE , —RIRFE L RS X R A 0 AU T
BaR N ERE HSME, CAREI T KREES R FEER Y BEE, £ EE B (4 R =)
A A TERZ 1500 77 hm” , R BIA AR IR 3R 25 1 AR 2 BF IR 38 115 2oe e /) K ey fbr R
PG FBOKRE A BASBS I A5 e FRDR R B 2, A RCE BT T BARUR 2 AR R . 1%
AP R AR E R A R E N E RGN, A E BN AR NEE,

IKFE S AP A 0 F FP AT AT 5T A 20 4D 60 AERBLFF Mt T T, Wi HE &k s T — L rh Hr ek
B PSR, X AR P S K R AR AT AR S R Y, QAT HELZE AN TE I F S A
BT AR REAFBE S, Boh, MR A R M 53 IR %, KRS R R 41 4 55 2 W RE 4
QU AL/ RN R B R R AL B v R TR 2 L IR BE /N B B AR AR 0
B KFEAEAR A AR i AR ) R B A AR P, BN EER SRS ER ZWIERNE™
F= S EEz o (B TR AR AR RS X & A S E WA E AR R, B 75 KA S A AL
FIBTIHE 4 FPTHEDLE BT XA R FAEIL AR —ALIE R A E H R MERE T LIRS &
R,

A% S IR T3 AT ) B AR A S A, RGBT AR B s, AR [ A AR AR R B 22 R
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1.1 JKFESF A i

AWK ARG A FE LR 294 LR | 5, I TALRABERE; 303 47, L TR Bt A T B R
70, I FARWAA R WA 265, AR K2, 3X 5 SR RS A . DURRIE H 5 Al A8 63 (39
FAMAFIARA ) /EXT IR, B A F SRR RS . ME AR B (130) &, 846 3 X, &
a3 A, FENLHES o ARG KRR A LR B o B AR RHFE B (R BE o B i A [R] — ik 38, 150
Hff R A SR BAL R X H A E N3E A5 2 AR R, X5 1T R B PR (26. 3 +
3.6)C,

1.2 ZAUEAERRDKRE R LM EE R E

SR PRI 1A B 4 e 7 R AR IR K RS S Ao AR BB . 7EYBERRIN(7 A 24 B) , EASHRIE (LI
WO 2 Sk, B AR IR T P ORE, B 5 A 40 HME NS, LB T4, 7EZ28E(8 A 12 H) 433l
KPR I E R IRl R AR AR BRI BB, R B A S FRK RS LR B AL IE 4 e AR e, B 4 Sk BE
1.3 R[RIZKFE SRR T8 25 2 FB 3 4 R 2 s i

TEFE B R RIS, 0B &% b 2R A I R 2B MR SR AL R S B RIS B AR 2
A

B iR 2R AR (B, ZEFE M B 2em ALBT Tem FYHHEE, T 70% B CBEE WP B 2 ~3d, A A R
EH . RETE B (400 x ) T RIS FmfER 30 K.

1.4 REDKFE SR AP RE

BUR [ 5 A 43 BERS A R R RS2 TG R ER S B SRS R . RABE K HBRIE IR B
RER ,6mol/L HCl /KARILIRBUE R AR . M —EBMFEZE(1 ~2 g) 5%, S 12000 x g B0 15
min, F3EW L 0. 02 mol/L HCI #8878 H 37 835-50 BUE IR A sh Al L ot B BRA 0 K& & JZHE:
2.6 mm x 150 mm, 4} B A5 K 2619F, A E 53°C , 28 hyl i 0. 225 ml/min, 2 =R (_ E¥ER3F) ) Fid 0. 3
ml/min, X B IRBE 100°C , AnfEy 18 R ZEMRIE AW ( H AR FIBIL2Er= M) » RS ERAERKRE L
ME, KMmAEL3 K.
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H,0, HE , A N ZRAAMER, P B RAMHER AL, K Z2RAKEEE TR E ; WE Si R
mi 50% NaOH JH##, RS EHNE, £RMER 3 K.
1.5 Stttk

HE AR BUER FIEMRER, RARE R Z R SR &R IER  H S A LR e
BEW, A BEZWMESRA LSD ik AR SN ZER . ARBEE VT RRIERFREHEITFZ
5o
2 ZERS54H
2.1 AEEAFAREEM LR ETNE

BeURSE 20 d P9, ZERNE 63 FIER 70 L — L8R4 d AR E Ak SRR, ZE DR AR 265 AR E A1k TR
N BE, AFRKBRMH L _MAENETRAZR (R, ARRMHEEREFEREEZR. I 63
AR 265 WA fh_b 38 BURIE F AR 2R AR DK 204 FIEhF 47 LRI EMRER 33.8% ~50.5% , 27 B&F
(F 1), A BFP,8BF 47 NIRRT HBIF PR, 720K 265 L —fRiRg ik E R/,

£1 FEAKBERH E-HIEHIENRE

Table 1 Damage by and development of the rice stem borer on different rice varieties

i Varietes WEHE (%) KR (mg/larv) X8 (mlrva)
% damaged plant Weight Head width
ik 63 Shanyou 63 38.4x4.1a 11.313.7 a 0.91x0.11 a
4 265 Shennong 265 37.0x7.2 a 5.6 £1.4b 0.72£0.10 a
JLE 15 Liaoxing 1 27.9+4.5 ab 7.614.9 ab 0.68 £0.11 a
E R 70 Fuhe 70 24.7 +4.6 ab 12.1+3.4a 0.820.08 a
JIHE 294 Liaojing 294 24.5+5.8b 8.5+2.9 ab 0.77x0.11 a
3 47 Yanfeng 47 19.016.8 b 8.8+2.4 ab 0.61£0.09 a

[FIF$4E (mean + SE) FFFMERTFERABE(P > 0.05) ;K 2 HFE; EEHREN 9 FOKBHAEITER, ZES REEMLREY 8 ~
20 kIS 45R  The data (mean + SE) in each column followed by the same letter are not significantly different (P > 0.05) ; It is the same in Table

2; Percent of damaged plant is based on 9 rice clusters, and weight and head width are calculated against 8 to 20 larvae

2.2 —HERFMAESAEGKMESR®EXR

Bl KBS SR ERMZ RN FEREER(FR2), HP, IR 1 SHMEKEME &
TR FEEK, 2B BE R T HESMHERA 5, # kAL 63 &k, BE & FRRIL&K 265
PISMORE 4 Nfh, ZXERBLANME 63 &K, BERTFBRER 70 LISMIHE 4 NP, Thk 265 WZEXE
BN,

£2 FRABSMBESEE
Table 2 Morphological characteristics of different rice varieties

FhFP Varieties "R lﬂ“ﬁ s %Eﬁ
Sheath length(cm) Leaf width( mm) Leaf angle( ®) Stem diameter( cm)

4% 63 Shanyou 63 15.6 £0.4 d 11.9£0.2 cd 7.2120.8 a 0.68+0.05 a
4 265 Shennong 265 16.2£0.3 cd 11.4+0.2 ¢ 6.0+0.6 ab 0.47+0.07 ¢
LR 1 5 Liaoxing 1 19.8 +0.4 a 12.7+0.3 a 4.9+0.2b 0.55+£0.09 b
E R 70 Fuhe 70 18.2+0.3 b 10.2+0.3 ¢ 4.8+0.8b 0.67+0.10 a
JLHE 294 Liaojing 294 16.3+£0.4 cd 10.2+0.2 ¢ 4.8+£0.3b 0.54 £0.08 b
5=F 47 Yanfeng 47 16.9 +0.5 ¢ 12.2+0.3 ab 4.9+0.4b 0.56 £0.04 b

BERHEEFOVHEK 32,1530, H4 18, 2XEH 2 20 Replications of sheath length, width of leaf, leaf angle, and number of tillering are

32, 30, 19, and 20, respectively

KA TR 7K il PRI A P X R 3 AR R — AR S U R T 18R AT I 047 , R BUEFE R AR 56 =
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M Hf ) B AR BEMRKAR(F =13.46, P=0.021) , S EARAREEE MM AR KTEA(E 1) ;
P 63 BBl — M F Rk, 2R 47 BB M A B I, A X R Y SR AR R A BB /e —ARIE
ghihE R SEHEEZ A BERLMMRRR(F=72.78,P =0.001) , 2 dt R 5 FEZE B A2 3 KT 3K
(B 2) ;040 63 ZXEARRK, AR 265 B/, MMM —iEL A E X R BE,

45 - 14
S 40|
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2 35t o 2
BrRCS
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4.0 5.0 6.0 7.0 8.0 0.40 045 0.50 0.55 0.60 0.65 0.70
f8) —n}-nt-#8 Angle of the reciprocal 2nd leaf (°) ZE % Stem diameter (cm)

Bl ARAKBRMIEEFRE(y) SEZHH A (o) HRHERRR B2 AREKAERF LIRS REE (y) SHEER (<) B
Fig. 1 Relationship between percent of damaged plant (y) and angle KRR
of the reciprocal 2nd leaf (x) Fig. 2 Relationship between weights of the rice stem borer larvae (y)

and culm diameter (x)
2.3 “AERBEAAESAEGMHEAAREERRNXR
TOKTBRELRE |, AU E THEEP AR R, AREEEAERMAFEREER(F =
19.80,P < 0.001), 4510 mm’ FREAMIEE,TE | SMER 70 BERD T 294 fiLE 47, 5EXE
ZRTHLE 63 FIvkAR 265 (& 3) . {ERAFKRE SRR E 5IEEHREN _IEXR T I8 0B’
HBERHEERR,
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» >
T T

0 I I !
btk 63 WAk 265 LR BEART0 ITHE 294 = 47
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AKAG Hifh Rice varieties

B3 RSB B o ik 40 3 R (mean + SE)

Fig. 3 Number of silica cells (mean + SE) in sheath of different rice varieties
HE FFRMERRRERABE (P > 0.05) Bars topped by the same letter are not significantly different (P > 0.05)

2.4 —HERTHESAFMAPELRERIEXR

PEERIREZE T IHILR NP K F1 Si S BEAFRKERFHZANGEREEZR (B 4). 20,5
FARE@AREZES NP K HFES RS ERESRBZ MEE BEMHRXXR, S HEHRETZH
WEABEHERRR, BE, ARG EHEERRSHETD S FRZARABENRBEMERRR(F =
8.27,P = 0.045) , EEWRBHEA R MF+ St SRAMKT TRE(ES), Si BN _EHHETER

hitp : //www. ecologica. cn



12 4 SR & ITFRIRERIE RN —ALIE(Chilo suppressalis ) L 5991

I, D04k 63 Shanyou 63 W ‘&3R 70 Fuhe 70
= ST =) o3 N ke 265 Shennong 265 & iLKE 294 Liaojing 294
$H7Kﬁﬂﬂﬁﬁ%¢ﬁ%@lé\ﬁ*ﬂ lé\ﬁﬁﬁﬁnﬁ mTH 1% Liaoxing 1 o £ 47 Yanfeng 47

6 i, BEAMBEBGTAREER, K 265 WS ER
=, BEE TR 63 LIS 4 N Rf, BEEERE
mMZERAE BEER, S0, ARKERFREEP
AERAENEESE5EEHREN _HESHRET
ZIEHEE BEHRLR
3 itig
3.1 —AEEARABRM MRS NE

KB mAXTIE R AP R K BIE R SR ENE
BEHRE D, SIACEEN T — 9 d sl & & B4 RIS MR N P_K A1 Si 02 B (moan & SE)
R ARSOR P I T bR e B WO AL R X Fie. 4 Contents of N, P, K, and Si in stems of different
FEHKTERPXT AR P T, RERFE 47 fice varieties
AR RS R B TR 265 | M A—RRRE L FBMARRERREE(P > 0.05)  Bams
%1‘5{% $ 1_3 @ ﬁﬁﬁ‘]ﬂl ﬁl} 63 ZI\E—L‘ &ﬁ% ﬁ , 'fﬁ %ﬁ %: of the same parameters topped by the same letter are not significantly
AR s T AR, B R A F LR R R e o (P 2 009
W, BTN HRE RO AS 5 R bR RS R AR R SR
R AR B RS R M R A AL MR R B R T BRAAS
3.2 KFE SRR ZALMEDT R L 450

FEAHAS [B] 3 A B R PLE] , ASBE ST I
TARGMHHHEKE . HFRE HAHNEXEREE
AR, R4 R S U, DR FEZE NLP,
K. Si . ZEARLEMEEIESAE., AXEREA
W R EMRRR S E i RS S 22 B AR .
BENMELR, “HEGRAERSZEREEER 5ol - L n
KEXR. BhF 47 B -HH AR/, MEBES & FESIAR (%TE)
Bk, SEHRRE N IR SRR 63 BOfBl —n i f A St contentn ice culm (04 iy welght
K, HREZE S FEB/D, EERRE R, WK 265 W  E5 FRASHHESHESHE S S BRNHLLR
%Ejé% /J\ , :,f,t iﬁﬁiﬁ %% , {E[ % EE F ﬁi{ﬁ[:lﬂ* n—[ﬂﬁ Fig. 5 Relationship between percent of damaged plant and Si content
Eﬁ%ﬁ l:llzl‘:lﬁ ¢%ﬁ,ﬁ¢§%ﬁk$ﬁﬁ%ﬁ;ﬁ:ﬁ EP%%O 33\5 in culm of different rice varieties
WERSCHAMEMYE . MBRNIERREN S, B
IE;E%™  Chen I Lin!" RIS ZAT 4008 | 88 BN ST B HAR T _MHERA , RERAE LT HI8 LT
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Fig. 6 Contents of total amino acid and total sugar in stems of different rice varieties
[fl—Z TEZRBAERFRRERAEBE(P > 0.05) Values in the same line with the same letters are not different (P > 0.05)
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