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Tolerance of rice varieties to whitebacked planthopper Sogatella furcifera and variation of nutrient components
in rice plants. CHEN Jianming":2, YU Xiaoping', LU Zhongxian', ZHENG Xusong', XU Hongxing', CHENG
Jia’ an?, LIU Guangjie®( Institute of Plant Protection, Zhejiang Academy of Agricultural Sciences, Hangzhou
310021, China ;2 Institute of Applied Entomology, Zhejiang University, Hangzhou 310029, China ;> China
National Rice Research Institute, Hangzhou 310006, China).-Chin. J. Appl. Ecol .. 2003, 14(12):2246 ~

2250.

The study showed that the rice varieties Na;, Luyuanzhan No.1 and 94D-22 had a stronger tolerance to Sogatel-
la furcifera , while Mudgo and K89-B5 had a weaker tolerance. The varieties Ptbs; and Zhongzu 74 were of an-
tibiosis, and susceptible varieties Xiushui 11, Shanyou 63 and susceptible check varieties TN1 had no tolerance.
After rice plants were infested by S. furcifera, the percentages of nitrogen content (N % ) and soluble sugar con-
tent (S% ) in tolerant varieties increased, but the ratio of nitrogen content to soluble sugar content (N/S) de-
creased obviously. For susceptible varieties, the variations of N% ,S% and N/S were opposite to those of the tol-
erant varieties. In different varieties, the contents of most kinds of free amino acid increased at various degrees,
but those of alanine in susceptible variety TN1, alanine, threonine and methionine in tolerant varieties Np;, and

arginine in resistant variety Ptby; decreased.

Key words Sogatella furcifera, Rice varieties, Tolerance, Nutrient component in rice plants.
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2.1 ##

2.1.1 kG EFEPA 74 PIR) . 94D 22 (IS .
FH) Ny (U P H) HBES 1 (. F91) . K89-BS
(HLEE . PHL)  MudgoCHI RS L 30) (ML 63 (F 35 MBE ) F
KILGER B % 8 T AR F A K 85 & Fdk 7 B iR
38, LA TN1.Ptby; 53 BIFE A B 30 B3 BB

2.1.2 R AE LFFEAMMBRMAET CARE A2
BB AR TN EFR AR L MR EBEE A,
B — G HIRE.

2.2 BIRFE

2.2.1 KERFAMEE CRAMORAENE RS,
BZHRER 4 R, BKEREEMHET. Z50-60d
MR EERE 2 %X, HAEVBEYHERE. % 50 L
HIBAABT KA 4 RER UANEREAYE. ER
5K . HEAESR TNL ZFA &N, BAMH ER TN
RERE, 2REEREDIBITH TR TESHE K.
MEBRERYIFRY T, %% 110 CTHRE 30 min, REH
HEAE XR—&8E 70~80 CHEHBHNYEZEE, 25 HE.
Fil Panda & heinrichs! '8! B & Th BE 1 47 #51 4% 5 U (FPLI) fi
HAKBR A E KRN RS, it EF %M. FPLI= 100
(FERTE/RFE®RTE)X(1-ZELHN/9) X100,
BARSH LAHAT CATESEEY R AHERHELER,
B & & F AR KT

2.2.2 B XAEASFRKERF OB SR EEEEY
ME BEFEERPEL 24 hAMNE YT CEBERERE
H 7 FAL004 R TR ERRETPHGE REBEANBHE
B 4 (parafilm sachet) 89 [E] —d F _EBUE, 48 h BV BRE &
BLRESBNERE UHERERAHEMRER.

2.2.3 HBREZROMAE RABEI&K S84
HEBSRKBEH T, $HEKER MASHEEME. F
50~60 d i EtEY, HAPE R EAPIBREZE, H40~-50 k!
BAI—a@ER, UREREHTE. LR RS TNLHE

HHAHFHEES>ER(HERNA I~-5F)H, FLEXE
W ZERE G AT Btk EES, 7 110 CHEDERT
30 min, HFE 7080 CTHTEEE, HLU M THEKM L N
MEEHEES i,

B TG3284A ¥ R F-#FEL 0.4 ¢ T8, ALK #
MERAENELE NE EE 3 K. FRIWO0.2 ¢ TH, A5 ml
80% Z.BEZHEE 1 h. 11 450 g B L 10 min, EIFHSFTHR M
o, F% 50 ml, FH EER N E TS S, R
i B 5 K. REUKBRHEHIIMH R (EER 10 am) 1
g B, FEEW 0. 1% HCL BB P HER TS, B A 25 ml
BiEHP, HO0.1%HCL AW E A, T8, REE®E 2 ml, 10
A 0.1% TFA ¥ # 4 ml, #& 5], | SEP-PAK(H# T s i ) i 8,
Bt MK . 7E Waters 441 RS 8 5 shor ¥ (U L E & Fhiks
HEEMMNEL.

3 ERES

3.1 JKFE SRR EE B W R E

HEGERKRHA, EBRSOLHEREEME
15dF, XA S F TN1 B FPLI 5 92.93, ¥
KETEHH 27. 74 mg, X EHTH & F Pby; A9 FPLI
F27.71, BB KB TEN S 64 mg. 5 X & F 4
E, K 11t 63 LA AE KB FEHL TN1 H,
H#E7K 11 89 FPLI & 100, J& & 3 & F, o B4,
A 63 89 FPLLI K 77.68, J& T B & Fh; FH 5 Fh
BFELE 15.94D-22. N, EFHHE KETEE /DT
TN1, & FPLI 7 50~ 60 Z 8], Bf &./hF TN1, M &
F Piby; X LA SR BB R BE. MR A
Fh Mudgo .K89-BS fIA##ZH 74 L& KBl T EM
FPLI tL8i3EE T Pibys, AT AEE N £ .

A ThREBIRIER AN Y, B E KB FTEN X
R E(E 1), AT ALEE S8 REE Or-
tegad % 77 vE R Al T I M 0 AR PR TR SR PR AR
Xt A 43 . R T U 2R A M 2 I BT LR K/ L TS
ZMEBAFTHTEMNERBRICHT T RSB 4%
(LAKHE 1.1 TT1. TV 3R ), K8 1 M Ao B A
HrEs, KB 11 A AEERE R ey (RAR &
o, KB 111 AT AR EES R, KB IV i
AVEERFIT RPE R . SRR, S EK 11 MR
XFER AP TN1 B9 S 89% 7 X8 10, BRIRA i Lt
BEDAENE, FK 11 HERSF; WM 63 B9 —F4r
BEEXE 1, 584 EEXE IV, 8L 63 &
FE — EW T RE. Piby, . F 4 74 KE4 H&1E
X 111, RN SEEXE 1, X 2 5 FE TR
At BENFRAEELA TS 1 5.94D-22 &
FhRE s> SEEEXE, DB EEXEIV. Mud
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Fig-1 Regressive analysis of antibiosis and tolerance of different rice va-
rieties.

[)H 4 74 Zhongzu 7432)94D-22; 3 ) Ngz; 4) MR 63 Shanyou 63;5)
TN1;6)Ptbss;7)Mudgo; 8)K89-B5:9) &I &5 1 B Luyuanzhan 1;10)
#7K 11 Xiushui 11.

go.K89-B5 tHM #) S KRF 4 &AL F X3 1, F U $ S
2 F D 10T, B S R R R BRI, (H
WA —E BT R Ny KBRS o 78 X8 11T A1 I3
IV, BrLh Ny f P B sR A i B4
3.2 BECEAEAREKESH EHREEMEERE
B E

B2 v, FER R S A TNL.F 7K 11 F0il
3 AR KEHRE B hnREESTHES
N 94D-22 PH 74 FIEL 1 SIKZ, Pibys
b A8 KEMR R 48 h i ERE LR RS
B TN1.F 7K 11 FAE 63 & &, LB 5 FF Poby, B
71N, Npp . 94D-22 P EH 74 (T &5 1 51 Mudgo & &
HEESP.
3.3 HE CANEEKBHEEERBSOEL
331 £NE HBHEXI1TRLEAEKEANES,
TRKFESFEEE N BEWT A RE . &R
Wk 63 & N E¥insh, F/K 11 #1 TN1 £ N B35

Ptby; RIS 1 SB8HE RSN R PSR, 7
g 74 £ N BE¥IN& KL 13.06% .

N

[ A

o= L N

(mg - 48h")

Bak
Feeding amount
=3
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KFEF R RAFP Different rice varieties

B2 AFCEBAREKBERRERARH CHRER(A)AKE

WmEB)
Fig. 2 Feeding amounts (A) and body weight (B) of WBPH female on
different rice varieties (mg-48 h™').

332 TEHEESE EOFT KEAAERERRA
P TN1.F 7K 11 foilifh 63 M ST IBESE &
B TR, B R FERFH 74 TRESNE fb & FP T
BrESRE S B0 B, LHRE 94D-22,. Mudgo
No fuFF, 435138 B 126.67% .87.93% A1 81. 88%
(F£1).

3.3.3 N/ #FEOHEKEANERS, TRIKESF
Ak N/ E{L AR BB &R TNL WL 63
MFEK 11 SFFH N/EEHTAENETREEEY
i, Myt RS FPE N/ ERERRPH 74 3
ngt, HEX TR, T MEIEE R KR 94D-22 . Mud-
go Ml Ny @ FF( £ 1) & SR B 25 31 A0 iy i 212
FIBF SRR T, X E S EGERA T RE, 915
WHMAESHAEO T K EAZEFEEAN/BHLET

1 AOFCEAIESKEBEEL NE TEESHSEE N/BHTL(N% M mg-g™')

Table 1 Comparison of nitrogen content, soluble sugar content and ratio of nitrogen/soluble sugar content of rice plants among different rice varieties

infested by S. furcifera

KR % R & Nitrogen contents (%) B3 & & Soluble sugar contents (mg-g~ ') E-3.3: 4204
Variety A #h FAE R T Ay Vanation
Not infested Infested Variation Not infested Infested Variation in N/C
(%) (%)
4 74 Zhongzu 74 2.91+0.05 abed ABC 3.29+0.22 2 A +13.06 8.43+2.53 be BC 7.53£2.03 bec BC -10.65 +25.71
94D-22 2.8410.21 bed ABC 3.0610.20 ab AB +7.75 1.44+20.64 hD 3.27£1.90dC +126.67 -52.28
N 2.701£0.23 od BC 2.84+0.43 bc AB +5.18 3.46£2.94 g CD 6.30+0.81 bed BC +81.88 -42.31
L 63 Shanyou 63 2.84+0.23 bed ABC 2.9710.15 ab AB +4.50 12.82-1.88aA 10.1220.95 b AB -21.06 +31.82
Mudgo 2.64+20.27dC 2.8810.13 abc AB +9.09 1.86+1.24 gh D 3.49£1.54dC +87.93 -41.55
B 1 S Luyvanzhan 1 2.96+0.13 abc ABC  2.95+0.20 ab AB -0.30 3.46+4.96 efg CD 3.812£1.99dC +10.19 -10.47
%7K 11 Xiushui 11 3.2310.44 abcd ABC 2.58+0.25¢B -20.12 6.20£2.35 cd BC 4.8413.13c¢dC -21.99 +1.92
K89-B5 2.92+0.01 abed ABC 3.00:£0.13 ab AB +2.74 11.60+2.57 ab A 15.10£2.70a A +30.11 -20.00
TNI 3.10£0.12 ab AB 3.05+0.12 ab AB -1.61 5.1314.75 def BC 3.78:£1.09dC -26.25 +35.00
Ptby 3.1920.09a A 3.00£0.25 ab AB -5.81 5.93+1.27 ¢de BC 7.66+1.63 bc BC +29.19 -27.78

[@—F AR /NS FFMKEFHRHRREE. 0551 0.01 KF L2 BHR B F The litter letter and capital letter within a column showed no significant differences at 0. 05

and 0.01 levels, respectively.
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R TR, MRS G NELUARRS.
3.3.4 THEEMIE KBEERXRUA, AT K
BANERS, T BB G TN, P FEE i & #
Ny ST Php, AN K EHEER S EY
B, RELCHEERSBRTE. TNl RMKRER
BT RESEAY I, HPRITEAER . FERSE
SrRIEIN 6 f5F 4 65, Ny i TR B E R . &R
AER T HE, R ERYTE RERENH M, £F
FERRIMNMZER . GERSESHHEM S £ 10
f&:;Pthy, P R EARMER TR HEEERSEMN
HWEITE 100% LAI(K 2).

%2 AW CEIBETERALSHBRGARRSZHS BT 4

Table 2 Changes of free amino acid contents of rice plants among dif-
ferent rice varieties after infested by S. furcifera

Names TNL Noz Ptbs;
KI1E&EH Aspartic acid +++++ + ++ + + + +

B E B Tyrosine + + +

4 E M Serine + o+ + +

H &M Histidine + + +
HEM Glycine + + +
FEM Valine T R T
KAEEM Isoleucine + +
HEM Leucine + + +
BEE Lysine + + +

A E ™ Glutamic acid + + + +

XA EXE Phenylalanine + + N
FEHM Methionine + + +

& ¥ Threonine ++ 4+ - - +
HEM Alanine - - +
HEM Arginine + + _
BtE® Cystine W& Mininum & Mininum  #{E Mininum
£ & Total + + + +

+ HINHE<100% Increase rate <<100%; + + WIE X 101% ~200% In-
crease rate between 101% ~200%; + + + 3113 201% ~ 300% Increase rate
between 201% ~ 300% , HIKIHE; TREE <50% Decrease rate <50%,-- T &
3 51% ~100% Decrease rate between 51% ~100% .

4 1t i

YEI I DL PR 3 MBS, B RGEE  Fi 4 1A
it BV VR TR AL RVEY TR Z W EM A E W)
HBAE S IRB RS, BIEYEER AR KHEVGER
, EXFERAGFH EAMEAEFERN AE), RIAH
BEZZRMEEMEE A g 20 e 30 £/
& Snelling % (1937) HXERE SR XM E K
¥ Blissus leucopterous WITH HAELLK, HRIE L
ER BB R VERHEENNTEETZH
Y& EE T BEC) W R E T B
HMFLENE. RREAFHEEYREERERRRE
HERE CHRMEE N . UEER M S X E R =4
B, T3 B0FE B 7 0 4 W0 B B A 78 0 Y Y B

LEIEAS EREMET WA E KRG HE
KEFRGUERRF . KUK, B FHRAKHXTH

B KEGE W E S L R N IR B S B R T
BB HE Sk, B E BB IEH e Rk K B X . el 2
FOE B A N R R AT S R S
KRB AR ER TETAFEBRROEERD. H
B, 76 Sh PR ETE R e R IR, BRAT 6 SR IR Bk LA
S vE A EEA, 1 2 E e R B B R R KRS SRR
HTFXATE CEAREEETEEK. BATaEEIKR T
BMEg4E=MEAMN AT CERAW RN KEGR
BRI, Wi SRS AR A SR LR KA
HEEENA LN, BRESHANERGS
By 1514 & A 140,

AR TEPUEN 6 MKBHBXEAE KAW
Wik P R A PR 5T P R B UK RS S B Mudgo 1 Ny,
EARE GO R ARG RE, £
REE BT AT D £, S ReT Ui AN E, B
MHGHEEEHNEEARZEERRFEEY. FXEX
AWIKBERESOJER, R TFHEEHE, Mudgo
M N, EANWERUENE, XS5 ERHARER—
AR EUONRE SR N, A KERE R R
¥, XTRER IR AR HRETSEER
BRI EBR XY A E KR ER ER 4
EHo1" “#h#F 2 5 "X AT KAMNBEAIEREH R
H, HANFEPFREAMAE CEASE -8 EF
By R

YT E R fE THBEAANSEE
EFMEOBZEF HYUBOENSN, TREEER
Y€ 2t B EE R . AN KRS f Bk s | E R B
KMBPEHEES, WRMHIAE, MFSEERN
EREAR - HYEERYERZR, B EEHE
Xt EHUBE AR TE SR, Mk
HENBIHESEER(FEERER. TER)S
BSRMAES B ERKEFMEE AL TES
MHREHNERTEEREKEN 2 N BEMHERE
EZB AT KAFERYERNERES, M EEE
BHEERIERNER. ZERE 8 HEHE
B2 AR KEANERE, FARARBKBHEENE
ENEEEROBEBERE T T, REHFHENE
HEEE B, DEFRNRLD, BERE X EiTH
BRPHHEER LB N, F AR ERTRS
BEBRIBURD R ER TP HHA, EOY
KERENET, AAWREMPR S FHEREN
EERMTERNSEHE TR, EENSFHNE
ER S REAR .
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