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Effects of Nilaparvata lugens (Stal) ( Homoptera: Delphacidae) infestation
on the uptake level of nitrogen, phosphorus and potassium by roots of rice

varieties with different resistant levels

LIU Jing-Lan, WU Jin-Cai* ( School of Horticulture and Plant Protection, Yangzhou University,
Yangzhou, Jiangsu 225009, China)

Abstract: To understand the relationship between rice plant resistance and the uptake of nitrogen,
phosphorus and potassium by roots under Nilaparvata lugens infestation, we examined the rice plant
resistance ( average injury scale) , functional plant loss index ( FPLI) and uptake of nitrogen, phosphorus
and potassium by roots of rice varieties under N. lugens infestation. The results showed that the FPLI of
TN1 was the greatest, followed by Xieyou 63 and super-high yield rice Peiai 64S/E32, and that of Xieyou
963 was the lowest (0.661) under the infestation of 30 nymphs per plant. The percent reduction of K
uptake in hydroponic solution under the infestation of 40, 60 and 80 nymphs per plant was the highest,
followed by P and the last was N. The uptake of N, P and K by roots significantly declined with the increase
of N. lugens feeding duration (6 and 9 d). Percent reduction of K uptake by roots after infestation by 60
nymphs was 164. 11% on TN1, 74.61% on Xieyou 63, 55.16% on Xieyou 963 and 46. 60% on super-
high yield rice Peiai 64S/E32, respectively. It is so concluded that the level of uptake by roots decreased
dramatically with the rice plant resistance decreasing. The present findings may have significance for
understanding the relationship between rice resistant level and uptake levels of rice roots.
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¥ K&\ Nilaparvata lugens (Stal) 2K
HENFRZ—, UUEERIRAERA RN
FoKAE, TREPW TR E (SR ESE, 20065
B2T54E, 20065 HAEIFZETTHT, 2006) . # KE
e R AR, WA AR AR
FORAES RE IR R B R AE B, i B A
AL ERRRAPIE R EE R, XRAHIL
W REVAEFE (EBHK S, 1994; BRZMULHE R,
2006) . # REVEE KEHRGEF LR L EAKESR
THASRPME, AWK X —Km T &
bho EFEFRGEIREERERD, FIFKRESFH
Pr(im) drk ko B2 F dE R (R R &
%, 2008) , WML, Mt HEVEHARY L&EEZH
RICEVERRE AR L, FALF= P o B 55 (BRE
W%, 2005), HEGSRAARXRESKIME,

IKFEAR R RAE Y A TS S B, R4k
BWEMAMES R (ERER . REEH) WA
{37 (Yang et al., 2000, 2002; #HEE%, 2001), R
REFIHh EAOLEER= ML T SIS EY A
KRR REY], WORRGBER T/NE L
AT HE IRl A B ) AR 2R 9 3 i (E RS, 2000)
A F TP A I R ALK R 4 e B AR E Y
W, SHEEATHEEESESEMX(ERES,
1997) , WA SHFEHER, Kfa-EER2EDN
RMEIEASC (FRFTESE, 2005; BRIR4AE, 2006) , B
ARV, H CEIE ST [F A4 a0 ] v
WETERR . SR ) B, 51ER &4 %A
(Liu et al., 2008) , & KEIE/KFGHL LB mH
TERORFR) ARG M, i ERERARXT B TR
IR (Wu et al., 2003; Qiu et al., 2004) , SR\, 8
CEIE ARG KRS X E 7RI R BRI
ATZRARIRIE, AT RN E A F UK
HIZKFEFERE REVRFFRIBUK I RE FRTTRA(N) |
BE(P) . B1(K) B7AE4k, SRR CEURE 5 KRR
TR K ERRE 7R IC R WM S K R P K P 3 2 1]
HIRFR, HKREEBE R A FAe CER SRRt &
BEES AL o

1 MR5EFE

1.1 ##

L1.1 fEKAE: Ao BEl TNL (o EK RSB
Rft) . UM 63 (W VLA RPN A FRA A 4L |
PMIE 963 (U VLA R ABHFINL A PR A RIERAL) | I

1% 64S/E32 (L7548 R B2 B 42 44 ) 4 A k3 i
o PRIEMIER T, EAKRF 12 h JFHKEARMN
147 20 min, FFHEKMPET S, BT 35CHL
2, SRLEREHE TR PRS0, 540
BB K VERARERVE 1, B HAH A TSI IR R
fLor, BALEEAR 6 BRANHE, PR IRAUR A e
Espino 355 ( Yoshida et al., 1975) (fif45 W H4%
JHIEE 914 ¢ NH,NO,, 403 g NaH,PO, - 2H,0,
714 ¢ K,S0,, 3 240 g MgSO, - 7H,0, 886 g CaCl,,
S35 10 L Z8 08K B i A ZE B a8 LR OR A7 . 1
H#IGX 15.0 g MnCl, - 4H,0, 0.74 g(NH,),MO,0,, -
4H,0, 9.34 g H,BO,, 77.0 g FeCl, - 6H,0, 0.35 g
ZnS0, - TH,0, 0.31 g CuSO, - 5H,0, 119 g #rEfHR,
SRR Y A AR 5 500 mL ¥k H,SO, {RZEE—i#2,
FEMEK 2 10 L 7EBORER LR FF . BEFR IR 45
4 LEFBRBFHRETR MUEITRESRNZE
FHEC HBCS mL) B/ (R 13.7 em, HREH
10. 4 cm) HhK¥E, &K FARREH I pH fRIFTE
504, SdEHREFRK, 10 d J54rEEPIH
7K ¥ R 7K ARE T34 52 KT B Th e 2% 18 450 7€
FRRRIA R, 15 d JE KRG 35 5% 2 4 BERG I K AR
RARWMCEFRITR I E BT MR, EHRKREEC 1
F 222 SrEEVE LA L
L1.2 fflmff. Lmh % CEske T E
IKFEBFFE BT (BUMN ) , HRSLIHT, 8 CE7EFR IR
I 5 2 SR
1.2 #EHAE
1.2.1 8 REURE KR THZEF K R AEkD
REM RIS HOIISE « Bk 3 bR [RIAE R w5
(3~4 ¥R, 15 F130 L/#k; #EHRF24 h, K
BH—-REMEENRESGE, AT, HNEERT
BT, MEAER, B AHEE 8K, 4
TN1 ZFEK 7 ~9 Hof, HIMA &2 ERE,
FH ok HE ) AR B 2 B 5% 78 % (functional plant loss
index, FPLI) i 11 7K 7 & b X 48 R BB H1 M K ML
(BEEEBAZE, 2003, 2009)

TR FPLL = 1 - (& Fh 2 FEHE bk T
H/ PSR ZFEERTE) x [1 - (&R
FHA/ BRZEFELS]) ] x100%
1.2.2 KIBW N, PFIK SRMME: ks
AR CEVERE (4 ~5 8 H), TNL 34 10,
20, 40 #1060 sk/#k; 1M 63 410, 20, 40, 60 Fn
80 SL/kk; HHE 963 FIHE St Kk Ik 64S/E32 K 20,
40, 60 180 k/tk, #EM/5 24 h, KEEGAH
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HCESER, AT, ANEEFTEOTREE, Xt
MERHER, R 3, 6 M9 d RAEJR KRR & SL A
WAVKFERAE, (HAFHHEIE 24 h, KFE pHEN 5
~9, BKBERTRRE, # CEUR F A R KRS G
JERAXT N, P, K WYl 2 Bk S B Qiu 4
(2004) , H—AbBHEA 4 o FIWEHRE S mL £F
WFE, BAZRIEAK, FMRZE 10 mLIE, hisfh
AN A N2, B S0 mL FFIAE, 1A 20
mL BLSABR B NK BRI BEIF RS, ##E 10
min JE, HRAEM AN S P2 B
BE, MBIE S, TRKIEBE K W, RYEH®
BER/NBRAEWRETE O ~2 mg/L 2N, WE G HR
HEM ARSI K 2,
1.3 HEFIT 55T

BAm et o MR i DPS B & G 43 i B
BOEJE SRS G, 2002) o & ahFh & B R 240
Pae o R XA ZR 7 22 737 [R] — 42 35 i [ P K 3
BHFE—EFFLR SRR M, #E 0, 10,
20, 40, 60 F1 80 sk/#k) A fk, £ HE HLHE IR
Duncan FHT R 2.

2 HZRE5HM

2.1 BREARBEAFAEAAEBRMEKBEIZER
A RAEM B R K IE BRI L B

MIKFBEMRIZ FRERE (R 1), BB
A5, TN SEHZERHET R L, FErREAR,
s UME 63 FIE g BE % 64S/E32 (RZ; ¥R FE
FA ALK PME 963, W] BE/KFE7E X — B BT R
PEAXT R, R 2 AT 0L, 30 k48 KEV/ ik
RERRKRESFE, PME 963 HARTIRE K85
BARAUH 0. 661, X5 CEURF 5 A [FKAE & F
HFBIZ EFRNER (R 1) -3
2.2 #BEAREXKBRABY N A=

Gttt RFW, B CERER 3 d, K
AP EK IR H N S EZEZRF B E (F =31.320,
df=3, 38, P=0.00001), /K¥EWH N &REA
/MRS TNL > BME 63 > Bl 963 > 4B 4% 1545 64S/
E32, R HERZEZRADE(F=1.068, df =3,
38, P=0.4102), @ff5EREFENLEERXE
VEFR(F=1.562, df=3, 38, P=0.1622), 6 d J5
KFGMFIRI N S EEREE(F=12.64, df =3,
43, P=0.0014), K¥EWH N &8 8K/ E N
TN > B 63 > Bl 963 > #4045 4% 64S/E32, $

HEERZFARE (F=0.25, df=3, 43, P=
0.8594), M SR FEER TR ELEEM(F =
1.296, df=9, 43, P=0.267), 9 d J5/KH 5 FE]
NEBEEZEREFE(F=9.384, df =3, 45, P =
0.0039) , sKIFWH N & H R/ NI A B 63 >
TN1 > #8 2% 5% 64S/E32 > W 963, 322 H %8 FF ]
EREE(F=4.412, df=3, 45, P =0.0361),
AP R R RA B E L EAEM (F =2.654,
df=9, 45, P=0.0147)(¥£3 ~6),
®1 BEAREFRABEMEEHZERINNNEL
Table 1 Effects of Nilaparvata lugens infestation on
rice plant resistance ( average injury scale)
of different rice varieties

REFECER) PR ERS

N. lugens density Rice plant resistance

TR S

Rice variet
Y (nymphs/plant) (average injury scale)

TN1 0 3.000 +0.001 b

15 8.167 +0.408 a

30 8.333 +0.516 a

Mk 63 0 5.000 +0.001 a
Xieyou 63 15 5.000 +0.001a

30 5.333 +0.817 a

M 963 0 1.000 +£0. 001 ¢
Xieyou 963 15 4.000 £1.095 b

30 5.000 +0.001 a

B FEE 64S/E32 0 3.000 +0. 001 b
Super-high yield rice Peiai 15 5.667 +1.033 a
64S/E32 30 5.667 £1.033 a

RPFERTHE « irfE2, FARSMETESE LR, THHEE
RR/NEFRFRRTE 5% KT 225 B3 (P <0.05, Duncan [RF &
#e22¥s) . Data are mean + SD. Multiple comparisons were carried out
on the same rice variety after N. lugens infestation. Means within a
column followed by different small letters showed significant differences at

the 5% level (P <0.05, Duncan’s test).

®2 BASETRARKERMMNEKRINEERKRIER
Table 2 Effects of Nilaparvata lugens infestation on

functional plant loss indexes of different rice varieties

JKAE YT REHR H5 3K
Rice variety Functional plant loss index
TN1 1. 000
Ml 63 Xieyou 63 0. 787
PMI: 963 Xieyou 963 0. 661
B IR 64S/E32

0. 759
Super-high yield rice Peiai 64S/E32
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®3 BCAEEX TNLAEEN, P, KEEHXM
Table 3 Effects of Nilaparvata lugens infestation on N, P and K concentrations in hydroponic solution for TN1

RERBRE(D)

Days after infestation

A CGR/BR)

Planthopper density ( nymphs/plant)

JK S B F7Y) & B Nutrient contents in water solution (mg/L)

N

p

K

3 0 52.845 +14.487 a 3.127 £0.138 a 18.635 +1.082 ¢
10 50.441 +11.206 a 3.373+0.172 a 20.173 +0.758 be
20 65.265 +7.723 a 3.235 +0. 166a 21.288 +0.991 b
40 54.047 £12.718 a 3.153 £0.514 a 21.858 +1.463 b
60 69.669 +5.608 a 2.886 +0.140 a 24.788 +1.396 a
6 0 29.833 +2.285 a 2.516 £0. 169 b 19.317 £1.974 ¢
10 33.418 +7.440 a 2.802 +0.362 ab 25.473 +3.337 b
20 32.016 0. 463 a 3.180 £0.202 a 25.435 +0.256 b
40 26.809 +7.958 a 3.323+0.199 a 24.910 +1.978 b
60 31.415+7.440 a 3.337 £0.262 a 26.670 +1.265 a
9 0 13.039 +4.237 ¢ 2.748 £0.185 ¢ 15.043 +2. 086 d
10 17.796 £1.912 b 3.461 £0.475 b 21.603 +2.659 ¢
20 22.653 +1.816 a 3.511 £0.076 b 24.445 +5.340 ¢
40 22.380 £1.995 a 3.743 +0.593 ab 32.593 +4.887 b
60 25.614 +£0.927 a 4.296 £0.297 a 39.730 £2.317 a

FPEARR T « frdi s ER—REXBNETSEILE, FHEBARNE FEFRTE 5% KF L2573 B (P <0.05, Duncan [
EMh#EH) . T, Data are means + SD. Multiple comparisons were carried out on the same days after planthopper infestation. Means within the same

column followed by different small letters showed significant difference at the 5% level (P <0.05, Duncan’s test). The same below.

x4 BAREXNH6 KIERN, P, K EEHNFM
Table 4 Effects of Nilaparvata lugens infestation on N, P and K concentrations in hydroponic solution for Xieyou 63

BEE R (d) EERE (/) TKBEW B FE ) i & B Nutrient contents in water solution (mg/L)
Days after infestation Planthopper density (nymphs/plant) N P K

3 0 53.446 +10. 163 a 3.089 +0.344 b 16.330 +2. 149 ¢
10 65.530 £18.274 a 3.580 +0.307 ab 17. 945 +1.369 be
20 57.852 +13.186 a 3.411 0. 266 ab 19. 383 +0. 417 abe
40 61.257 +6.048 a 3.335 +£0.031 ab 19. 050 +2. 230 abe
60 52.979 £12.026 a 3.381 £0.232 ab 20. 068 +1. 558 ab
80 65. 864 +10. 099 a 3.887 +0.368 a 21.870 +1.278 a

6 0 31.615 +5.253 a 2.990 +0. 126 b 16.235 +1.096 e
10 35.823 +4.208 a 3.899 +£0.374 a 22.745 +3.536 b
20 29.412 +2.107 a 3.630 +0.708 a 22.295 +3.300 be
40 30.547 £2.575 a 3.282 +0.101 a 22.265 +2.033 bed
60 34.462 +2.814 a 3.724 £0.579 a 30.723 £1.121 a
80 34.419 £3.729 a 6.229 +0.538 a 24.42 +2.886 b

9 0 14. 693 +0.539 a 2.926 +0.575 b 13.610 +0.384 ¢
10 29.212 +2.069 b 3.545 +1. 166 b 15. 803 +0. 988 be
20 27.212 +2.069 b 3.585+0.261 b 16.706 +1. 933 be
40 25.407 +5.248 b 3.670 £0.446 b 21.323 +4.787 ab
60 28.010 +1.534 b 3.937 £0.223 ab 23.765 +1.870 a

80

29.412 +1.202 b

5.879 +1.474 a

24.090 +1.335 a
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x5 BASEHME 63 kIEE N, P, K SEHMMW
Table 5 Effects of Nilaparvata lugens infestation on N, P and K concentrations in hydroponic solution for Xieyou 963

BERRHK() R AC Y JK WS 7Y & B Nutrient contents in water solution (mg/L )
Days after infestation Planthopper density ( nymphs/plant) N P K

3 0 44.995 +6.844 a 2.805 +0.143 a 15.010 £0. 416 a
20 57.867 £9.937 a 2.686 +0.112 a 16.488 +0. 845 a
40 43.921 +3.958 a 2.754 £0.319 a 19.233 +3.391 a
60 50.596 +£5.123 a 2.847 £0.135 a 18.897 £2.747 a
80 54.848 +11.683 a 3.016 £0.053 a 16.700 +0.555 a

6 0 24.939 +0.925 ab 2.368 +0.153 b 21.937 +0. 800 a
20 25.407 +1. 368 ab 2.978 £0.217 a 22.213 +1.533 b
40 24.205 +3.359 b 2.921 +0.333 a 25.163 +2.091 b
60 26.208 +4. 156 ab 2.943 +0.190 a 34.470 £1.715 b
80 29.210 £2.775 a 2.914 £0.045 a 31.903 +2.287 b

9 0 7.314 £2.297 a 2.391 +0.204 ¢ 14.02 +1.439 ¢
20 12.288 +1.918 b 2.809 +0.413 be 14.748 +1.260 be
40 14.258 +2.814 b 3.437 £0.561 ab 20. 965 +6. 502 abe
60 12.455 +3.651 b 3.363 £0. 144 ab 21.753 +2.102 ab
80 15.943 +.297 b 3.678 +0.064 a 22.543 +2.017 a

*6 BWYAEENNERILEMS/ER2 KIE®N, P, KZEHNHMN
Table 6 Effects of Nilaparvata lugens infestation on N, P and K concentrations in
hydroponic solution for super-high yield rice Peiai 64S/E32
BEFRRE (d) KEETEE G/ JK S B F7Y) & B Nutrient contents in water solution (mg/L)
Days after infestation Planthopper density ( nymphs/plant) N P K

3 0 31.882 +5.905 a 3.665 £0. 141 a 21.260 +1.521 be
20 21.735 +1. 668 b 3.726 +0.089 a 17. 865 +0. 605 ¢
40 17.195 +4.461 b 3.829+0.119 a 19. 073 +2. 522 be
60 21.606 +1.065 b 3.911 £0. 124 ab 25.778 +1.582 a
80 18.597 +4.406 b 3.887 £0.208 a 22.860 +1.675 ab

6 0 18.756 +1.202 b 3.731 £0.182 ¢ 20.995 +1.442 b
20 20. 359 +3. 664 ab 3.939 £0. 152 be 23.988 +1. 866 a
40 21.761 +4. 648 ab 4.115 +0. 033 ab 23.893 +0.682 a
60 22.962 +0.801 a 4. 143 +0. 006 ab 23.968 +1.248 a
80 22.361 +2.953 ab 4.229 +0.031 a 23.708 +1.126 a

9 0 19.371 +4.484 a 3.321 £0.101 a 16.388 +2.012 b
20 21.789 +1.388 a 3.690 +0. 430 ab 22.550 £2.700 a
40 17.168 £3.295 a 3.917+0.235 b 23.110 £2.958 a
60 15.566 +10.07 a 3.899 +0.138 b 24.025 +1.009 a
80 18.370 +1.368 a 3.949 +0.078 b 24.228 +3.051 a




416 B 23R Acta Entomologica Sinica 53 %

1B RERE TNL /G 3 M6 d, /KEEN G
AR ; 20, 40 #1160 k/HriZEF 9 d, KIFR
N SREE LT, AN SR(Y) 5EEE
TR (X) 77 B E W ISR KR (Y =0.183 X +
15.539, R*=0.8001")(%3)., #& KAREF3 M
6 d, B 63 KIEH N FHAMAHE; 20, 40,
60 180 Sk/#RREF 9 d, KIFWE N it BE Bt
(%F4), U963 s CARER 3 M6 d, K
BN SRALAWE; 20, 40, 60 F1 80 k/HxiZ
FIE9d, KEEWN SREE LIH(ERS) . BRI
i% 64S/E32 1£ 20, 40, 60 180 k/#kRFE)E 3 d,
KRN FTREE TR 60 k/HrIRER 6 d K
BN SREHE BT 20, 40, 60 7180 Sk/#k{RH
JG9d, KIEBN FRAEMAHE(EL6),

2.3 WYAREXKBRARY P KM@

B RERES 3 d, KRESFEAKER P&
EFRE(F=49.783, df=3, 44, P =0.00001),
IKSEH P A BRI 8 B3 % 64S/E32 > Hy
flt 63 >TNL > Pl 63, 4 EAFPIRIA BEER . #
REEE TR EER(F=1.139, df=3, 44, P=
0.3845) , fmfh SEHEER TR ELEAEM(F =
1.077, df=9, 44, P =0.3984), 6 d J5 /K7 5H A
[RKIEH P & B 2257 3% (F =41.808, df=3, 46,
P =0.00001) , 7K$5 P 2 & 8RNI 48 S s
i% 64S/E32 > il 63 > TN1 > Bl 963, 4 J it |i]
WHRBEES, HAEERZERBHE(F=10.53,
df=3, 46, P=0.0027), #&hFh54 0% B R B
FELHEMER(F=1.321, df=9, 46, P=0.2524),
9 d JE/KREMBIBIAKIHR P S RHEREBE(F =
11.151, df=3, 42, P=0.0022), /K¥W P &4
B/ INIBUR 9 A LR 38 4% 64S/E32 > Pl 63 > TN1 >
B 963, LRI % 64S/E32 ., B 63 FI TN1 3 J
PR EER, KINE P TR EERT IR
963, LMW M EF B& (F =23.324, df =3,
42, P=0.0001), ffh 53 REE N TR ELH
e (F =1.0940, df =9, 42, P =0.3879) (%
3~6),

10, 20, 40 F160 k/kkfZ%E TN j5 3 d, /K3
WP FRANAYE; 20, 40 F160 k/#RREHER
6d, KIFW P FESBENMN, BAHBEP F&
SRR R 2 B IEM SRR (Y =0.0132X +
2.6879, R* =0.7813"); 10, 20, 40 160 3k/#k
REF A, KIEHRP TR BFEWI(F3), 80
h/REEDR 63 F3 d, KW P SREERT

YTHR; 10, 20, 40, 60 180 L/#REF 6 d, K
BWPSEHBERTXE; 80 L/HEERFI I,
KIEW P HEEEETR, KERP FE5ELE
Bl R B E IEAMA R X R (Y =0.4579X + 2.3211,
R*=0.7136") (%4), #& KEUREDME963 J53 d,
KEEW P & &R 2; 20, 40, 60 F1 80
L/RERO6d, PEREYBENN, REFId
FmERE, KERPSESHENFEERERE
FAEEXZR (Y =0.019X +2.4512, R> = 0.8954")
(%£5), 20, 40, 60 7 80 K/tk 17 & W XI5 %
64S/E32)53 d, /KILW P S EAILAHE; 40, 60
M8/ MIFEF6MI A, KEKRPEEHEE
A, PEREEARERNYEDEEMEIXKR
(Y=0.1171X +3.5603, R*> =0.8923"; Y =0.1465X +
3.3157, R* =0.7743" ) (36),

2.4 BEABREXKERZBRY K BI50E

o REVUREE 3 d, KREMFEKIE] K & &
EXRBPE(F=5665, df=3, 45, P =0.0185),
IKEEWE K B8 AN R 48 2% 15 5% 64S/E32 > TN1
> Wi 63 > B 963, 8 REVH FEH =R B E
(F=5.293, df =3, 45, P =0.0223), . 4
MEERTRELEIEM(F=2.613, df =9, 45,
P=0.0161), 6 d J5/KFEf AR E R EZR (F =
1.061, df=3, 44, P=0.4128), /KKK &K
IR R EME 963 > TN > #8 2% 35 4% 64S/E32 > th
63, R mEHEFRE(F=7.442, df =3,
44, P=0.0083), mfh SEREERARELEH
YERI(F =9.229, df=9, 44, P =0.00001), 9 d
JEAKERFPH TR EER(F=4.122, df=3, 45,
P=0.0427), BhFmEFENELERBEE(F=7.117,
df=3, 45, P=0.0095), @&Fh5 8 0% R A B
ZEARHNER(F =5.555, df=9, 45, P =0.00001)
(£3~6),

20, 40 160 sL/#f2E TN1 J53 d, AIEH K
SREEEN, KESE5RRFEREDEIEMEX
XZ(Y=0.0922X +18.952, R*=0.9455"); 10,
20, 40 160 L/ HBFEF 6 F19d, KIEEK &&
WESN, K &R R%ERA DEEMEXER
(Y = 0.1881X + 17.961, R*> = 0.7718*; Y =
0.3064X +17.464, R* = 0.9096" ) (£ 3), 60 f
80 L/ MFEIME63 53 d, KIBRKSEHEE L
F, KERSHERFEERAREEMERKR(Y =
0.9639X +15.734, R>=0.9186"); 10, 20, 40 fI
60 k/#IREF 6 d, KIFWM K FEEE LT 10
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20 k/MRIRER 9 d, KW K FEZILAH
; 40, 60 F180 K/HBRFFKBMK SEEE
A, KSESEARFEREREFEEMHXXR
(Y= 2.3115X +11. 126, R* = 0.9516" ) (% 4),
20, 40, 60 F1 80 k/MRAZEWME 963 J5 3 d, K%
WK FRZAHE; 20, 40, 60 F180 K/ #iz
FIF6 MO, KIFWK SR BEMN, K&&E
H5EAFENEEZFEIEMHRRKR (Y =0.2114X +
21.639, R®= 0.7877"; Y =0.1486X +14.942, R’
= 0.7681") (F£5), 60 F180 k/tkiZFEEHIEE
64S/E32 j53 d, KIBEWK 52 EBZE F; 20, 40,
60 180 Sk/#RER 6 d MO d, KIFWMK &R
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FLETH(EG)
2.5 BYARESEPARKEAFMEKERN,
P K SBETUXT L S47

1 CER T EEWIR R BT K T MK R85 K 3
WN, PAIK SEAMHEKREH: B ERER
KW K S b ARERAE,; HKhP; NEB
KAUREF3 d M6 d AR E, 9 d AL
B REBUHEAERKRE SR L, TNL KBRS
FLURTE LFAREE, HKABE 63, &iEH
BMIE 963 FIHBLL %% 64S/E32, H i AR E
FIMIER (6 d, 9 d), KIFWEFRTESE LARX
BEERT,

RT BEARESEPIRAABRMEAERADEFTEEZLNES L

Table 7 Percentages of increase or decrease of nutrient contents in hydroponic

solution following Nilaparvata lugens infestation at the tillering stage

N P K
A ST T ) R R () GRS XH(d)
Rice variety ( nymphs/plant) Days after infestation Days after infestation Days after infestation
3 6 9 3 6 9 3 6 9

TN1 10 -4.55 12.02  36.48* 7.85 11.39  25.91* 8.25 31.87* 43.60*
20 23.50 7.32 73.73* 3.46 26.38* 27.75* 14.23* 31.67* 62.50*
40 2.27 -0.08 71.64* 0.84 32.08*  36.21* 17.29* 28.96* 116.67"
60 31.84 5.30 96.44 * -7.70  32.66* 56.33* 33.02* 43.97* 164.11*

WMk 63 10 22.61 13.31 -98.81* 15.90  30.42* 21.16 9.89 40.10* 16. 11
Xieyou 63 20 8.24 -6.97 -85.20* 10.41 21.42* 22.52 18.69  37.33* 22.75
40 14. 61 -3.38 -72.90* 7.95 9.781* 25.44 16.66  37.14* 56.67*

60 -0.87 9.01 -90.60*  9.47 24.58*  34.58* 22.89* 89.24* 74.61*

80 23.23 8.87 -100.00* 25.84* 108.40* 101.90* 33.93* 50.42* 77.00*

WM 963 20 28. 61 1.88 68.01 * -4.27 25.73* 17.51 9.84 9.40* 5.19
Xieyou 963 40 -2.39 -2.94  94.94* -1.84 14.87* 43.77* 28.13 14.71* 49. 40
60 12. 45 5.09 70.29 * 1.49 24.25*  40.66* 25.89  57.13* 55.16*

80 21.90 17.13  117.98* 7.50 23.02* 53.83* 11.26  45.43* 60.79*

R IEIE 64S/E32 20 -31.83* 8.55 12.25 1.68 5.56 11.12 -16.00 14.47* 37.60*
Super-high yield 40 -46.07* 16.02 -11.37 4.47 10.29*  17.95* -10.30 16.18* 41.02*
rice Peiai 64S/E32 60 -32.23% 22.41* -19. 64 6.70 11.04* 17.42* 21.25* 14.16* 46.60*
80 -41.67* 19.20 -5.17 6. 06 13.35*  18.91* 7.53 12.92*  47.84*

* FORTEF— P F—RER AT SRE R B EREE; BoEEITEMKIER3 ~6, * showes significant differences between the

treatment and the control of the same rice variety at the same infestation time. Percentages in the table were calculated based on the data in tables 3 - 6.

3 #ipSitie

WRTEA S F P EI AL FF5R (Cody, 19865 Skene,

1998) , # CEREFKBERAN K EFRILEK (N,
P 1K) B B AR ], KRR A B IR LR
HSROBET R, RURRBBCEFTRNEE R
F TR, 48 CER RIS sh AR R IRCRE J1 B
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R EFRITREA K. NEEYEEFRAMER
EBICER, WEREYIENZHEN EERS, —
e RS A AR, P ERERMAEY
ER e A FIAEY E N EZRMZ —, LS
YEFRE . WRURAE T B — 2R 5 g 1 18 5 R B AR A,
R MY E KRS N REZENT TOTRZ
—. K BAEBISSILIF. HMIhEE, A THEYE
TRk, K Z2EMAERKHLFERTER, WEFA
AV THE——MEEF, ERNAEThRRRE
f— BHES F IR, —AEYE = h Y
R RN - EERGEF, E4HR5EHE
WA HYEFRFEFRIER, Rkt
KA MRS, JEInER R4 M A E iz
s K REIGSRAEM DU ME, WPLE . HURSE (D
FITEEE, 2006) . K R S5EM TSR (E
BIFEAE, 2000) o 8t EU A HUCE XS AR F IR K 35 i
P K BiEFITREMER K, X SEIANBRLE R
—3(Wu et al., 2003; Qiu et al., 2004), XFI L
B AT R RO AR IR N S N B, SiERN
TEMEMRIRN AT A E AL, BT N Ay
M)y, (EREAR A R A IER, X5 N ISR i i
B3, 9dJ5 TN1, WML 63 FIMl 963 /KIEW N &
55X ORE ) MY B8,

ARG K AR AR 32 7K 7 B A R Zh BE
RIGEAT I, 48 CEVRF G TN 2 FER™E,
SRR AR X K B VR IR T R R MCRE O T R BT
() HUKFE S AT B, 18 REWIRE R E#IEM
Fith 3B, HAEMARX KSR EFRITEN, P
K e, BT Fp TN P B, A
R AEE CEUR F ARG KRG R S
W FEEEFRITEN, PMK SREEETRE, WML
63 BKUMIL 963 IR, K S & TRE&WAR, HKH
P, &J5H N(XIF245, 2007) , AL CER
FARRPHK TR KFEERERR YL N, P F1 K 224k
ERE5Z—H, KEREFTRSREE LA, R
WK AR TR SR on R R B3 TR, /KRt
FEEHTHN, PHK SEYBETRE, AAFE
PO KRR SMEE B 2 Bk E, AL s
TEMRAS TR/ I B, X T BRI K A o

HUHEAKF AR R /K RS TE R CEUR 3 5 ROCE 77
TR SRR B AR SR P2 FIO -3, B
SrEtkOgeB R fsEOE S, AT, W CEURE SR
RIRUE FRITER BB 1 AR A 22 7 °T LA R K R bt
() Bk, EARZRIFRHNERE d, &%

BERSE] BE R, AR RIGTHEKF KRR & IR TR
BEERA RN, XEA R TH—PPFUEE
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