B AES¥M 2003688 HF14% 83
CHINESE JOURNAL OF APPLIED ECOLOGY, Aug. 2003, 14(8):1359 ~ 1362

® CERXEREZHNREEIZH

TR

I K HER BERE

C ERITRE K EME 0, BE 2100977 BN K ER K R LN 58 HE SFRITRE,
BE BT 210095:° EHURW K%, 48R 230036)

(RE)] B CAEREFNEREERAN1.3x107~2x 10" hm?, EHHRERS 10x10° kg. hEHFA M
HRARBLAZEREHRESAR F TR ERAEERKE UDRERKIT R X 1986~
1998 4F 6 ~ 11 A #§ WA B (8] & A B [8] FF U 60 4, 12 AR E e P9 5 A XK. Th it A M ik
B \Poincare RIE EEMRREFH & FRA TR CARERENFE. SRR, NEATHILERANE
W, G HARERTREECARERERFRIEFE.

XA KR R % HEREE REHKK HMEXEH Poincare WE HHEE
TWHRE  1001-9332(2003)08 -1359-04 rEASFH.E S435.112 TRRIFIRGB A

Chaotic diagnosis of Nilaparvata lugens occurrence system. XU Xiaofeng', MA Fei?, ZOU Yunding®, CHENG
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It is estimated that there are nearly 20 million hectares of rice crop being infested by Nilaparvata lugens, with
an annual loss of some half a million tones of grain. In order to study the properties and laws of Nilaparvata lu-
gens occurrence system further, the time series data of Nilaparwata lugens occurrence from 1986 to 1998 col-
lected in Taihu Lake District were analyzed by using the methods of autocorrelation function, power spectrum
figure, phase trajectory figure, poincare section, and return map of chaos theory. The results indicated that Ni-
laparwata lugens occurrence system in Yangtze River valley area in China had an obvious chaotic property, even
though there was some interference of random noises.
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Fig.1 Autocorrelation function and power spectrum of Nilaparuata lu-
gens population level vs. time.

a) ¥ CEU A A R 8 (B B 5 B Time series figure, b) IR A9 B HI X B ¥
Autocorrelation function figure, ¢) ¥ i # 3l B i B Power spectrum
figure.

Table 1 Extension of time series from field data of Nilaparvata lugens populations in Taihu rice-growing area

ﬁrrirfe{?es K H &4 B (log {£)Logarithm value of population level.

z(z) 0 0.3010 0.6990 0.6990 0.3010 0.4771 1.1139 1.7160 2.2923 2.4014...
z(e+ 1) 0.3010 0.6990 0.6990 0.3010 0.4771 1.1139 1.7160 2.2923 2.4014 2.3874...
(2 +27) 0. 6990 0.6990 0.3010 0.4771 1.1139 1.7160 2.2923 2.4014 2.3874 2.4346...
(2 +37) 0. 6990 0.3010 0.4771 1.1139 1.7160 2.2923 2.4014 2.3874 2.4346 2.7275...
r(t+47) 0.3010 0.4771 1.1139 1.7160 2.2923 2.4014 2.3874 2.4346 2.7275 2.6794...
(2 +57) 0.4771 1.1139 1.7160 2.2923 2.4014 2.3874 2.4346 2.7275 2.6794 2.7694...
(2 +67) 1.1139 1.7160 2.2923 2.4014 2.3874 2.4346 2.7275 2.6794 2.7694 3.2380...
z(e+77) 1.7160 2.2923 2.4014 2.3874 2.4346 2.7275 2.6794 2.7694 3.2380 3.5866...
(2 +87) 2.2923 2.4014 2.3874 0.4346 2.7275 2.679%4 2.7694 3.2380 3.5866 3.8764...
z(2+97) 2.4014 2.3874 2.4346 2.7275 2.6794 2.7694 3.2380 3.5866 3.8764 3.7220...
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Fig.2 Phase type from field data of Nilaparuata lugens population in
Taihu rice growing area in 3D phase space.
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Flg.3 Poincare section and return map.

a) B5+ 3 & i B Poincare section; b) i [6] Bt 2 B Return map.

B EBRRE(E 3a.b), KPR RHBEELR X, .
(2) = X, (£)=0. B 3a FiRR5FEE B EE
B AL H AR, A B T ARRER— &
BRIy RN R AR A RRE. AE
3b FAT IR, RERREZ (T O T H)HEMY

LAY, ROH T B RE HEIR T A RRAE .
4 it it
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[ 2R 4L TR B, B B A 5% oF 30 Zh 3 B | AR L
& \Poincare #H . ik [El B R EEF 1 2t R 87, BY (i
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LR T EEAR—MEEYLREBNERST
2. 3T ERA MR R, SRl BN RE
A, XL RE BRI L, MIBERAEE
Bz BEARDBIGLA, TMERRERD HER
BRAMEE. BEFBRANRTEEE ] 88REMA
HEELESB EXHENBET, SR XETE
BRAMRAR. LBETRAOKZEEERFERAR
IE—F5E, #RNTEZEBREZS RN —
SR AE B AY{E, 20 Lyapunov 550K 4. X ER 43K
ZWEECAXHER), ARRIMEEM ETHE
RS AR R, REHITHEE ST, A7 THES
BEHERMEE, FXEBEREMARAEELH
HEBMEE.
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