MAEBTER 22006F2H H17H $H28

CHINESE JOURNAL OF APPLIED ECOLOGY, Feb. 2006, 17(2):275~279

AEEE FRNRIRBERZES AR REN

AT R 45

:{%-_7'( |l|_5]<_1.2

oy N

FE" YEV

Hre

(" LT AR LB R B IURT, L 201106; 2 LR ME EHAEARRE, £ 201106; 1 MmK LK E LY

TEPHER, Kb 410128)

(%]

PR TR B A SRR &/ OR B R IT R R G5 R R W, B AE 29 T YA LA, B AR

KELE2~3 dFFIRFLTS, 4~5 d AEI T . B8 BEAY FHRD, IO 5 HUR SRR B 0, 56 98 0 BE AN B ZE IR IR
EERE P, RERZORENRINERE, BRRAH I ERFERERK, 7€ 29~35 T 2. BH4
By FRSER T A B A EX R Rl &, RiHWFEET R4 75 5]l Gompertz AU &, 4930
BB Z U A RF ARG SR EE SREN X R, THTE ST AR R E T & 4 50% FE et 6] 43

T F0 4 RSB

x#iE HOER REBEEZARRBRTE SPPEMEE EHENBEHEA  Gomperz WA BE
XERS 1001 -9332(2006)02 - 027505 PEFES Q969,436 XMIFIRE A

Modeling of Spodoptera litura nuclear polyhedral virus epidemic at different temperatures. JIANG Jiexian'?, J1
Xiangyun!'?, ZENG Aiping®, CHEN Xiaoqin? (' Research Institute of Plant Protection, Shanghai Academy of
Agricultural Sciences, Shanghai 201106, China ; ZShanghai Key Laboratory of Protected Horticultural Tech-
nology, Shanghai 201106, China ; *College of Bio-Safety Science and Technology, Hunan Agricultural Uni-
versity, Changsha 410128, China) .-Chin.J. Appl. Ecol .,2006,17(2):275~279.

The study on the nuclear polyhedral virus epidemic of Spodoptera litura under effects of temperature showed
that at above 29 C, S. litura larvae started to die 2~3 d after virus-inoculation, and reached the peak 4~5 d
after the inoculation. The mortality and death velocity of virus-infected host larvae were increased with increasing

incubation temperature. No thermo-inhibition temperature for the virus was observed in the test temperature

range, while there existed a constant temperature range, i. e.,29~35 C, for the highest mortality of infected

host larvae. Complementary log-log regression model could well simulate the daily distribution of host larvae mor-
tality, and the cumulative disease death time could be described by Gompertz model. The revised biophysical mod-
el could well simulate the relationship between S. litura larvae mortality and temperature, and be applied to virus

epidemic forecasting.

Key words  Spodoptera litura, Nuclear polyhedral virus epidemic, Biophysical model, Complementary log-log

model, Gompertz model, Temperature.

1 5]

BRI % i R A SR K (Spodoptera Litu-
ra) BRHREENEERYEF, HEREMEF
HEREARATE RERYWMERRERAITHE
BRI F, EEENRICERNRIEE, B E &
& R TE L H T AR A A, TR B R MK Bt 4 R R
FEBHE] B . JE K .k B ¥R BUm B, 05 R 9 ( Ec-
tropis obliqua hypulina Y1, 2 W 548 % ( Heliothis
zea)m B T W ( Anticarsia gemmatalis )[ 7] %58
F W ZE L #155% % (Nuclear Polyhedrosis Virus, fif
B NPV), R T 30 Cot, (E VR BERRITRE
MEEEIRZ W RHIEREE TR, FRER
SREZAMEXANERRE, HRERHES

[[:3

ERINERASEZ — KPP UB R AT ERNE
SERE R B 5 B MR AP ) (B 55 B L BT E
RIRFERTREI G A SREXFHEEEIH R
AIBTI8] o AR ER XK R RIS AR B N 5E
TR BFE AT ] LTso, MELA R BLE B BER &1
BB —R G FEVE TR A L E R, T AR
W SRR AR F R E TR LA R A R
FFENAE THRAEEAEIRE T BRI LM
B (AR SE LA A B M A B R A R AT R BT
RHEBEREZ —, UREMZREELREFENT R

. BBCRHERRE.

» HRERBERES T H (30070520 M HF+ A E AN H LR
BhIR B (2001BAS03B05) .

* # ERBER A . E-mail: hwfy2002@ 163. com

2005 03 — 30 Y H§, 2005 - 06 — 24 EEZ.



276 M oA &

B o R 17 3%

HXRFLUKE NPV IRERENRE, KXE
HAFE T SINPVRMSAE FRESH, HE
Z SINPV WATRH B ESYERE . AR AT A
H X B A (complementary log-log model, fiJ#F CLL
) 1 Gompertz #2710V A 44y s RI71 4
G A IR F B T 4 R SE 3 3, B N ER
BRI F A B E MR ITH 2 R R
=

2 MHR5EFHE

2.1 HiEEE

B E RS ARE SR A SR 3 B H e BT A
PMEEREE L ARRERENHEMMNRBFEER, 7
EREEEHMMBERE, BRI, W R BEHL
BRERERERRA RRARER, AEEKEHERER
FE ARk, A0 A - s A A ik
2.2 HBiFit

NHcEEREEHAE, SRBENL1C, HHE
PO H AT, S RE 8 12 hOBERME >1 000 1x) . it
¥ 16,20.23.26.29.32 1 35 C 7 EFIRE . Kagwt, FM
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FEE.
2.3.1 £ ER

_ RH(25 C)T/298 - exp[ HA/R(T/298 - 1/T)1
T +exp HL/R(YTL -1/ T)] + expl HH/R(1/ Ty - 1/ T)]
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RH(25 C)T/298 + expl HA/R(T/298 - 1/ T)]

v(T)

viT) = 1+ expl HH/R(1/ Tyg - 1/ T)] (2)
2.3.2 Gompertz # 5
Y = Kexp[ - exp(8 ~ 7X)] (3)
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Table 1 Cumulative mortality, incubation period and mean lethal time
of Spodoptera litura NPV to its host larvae inoculated with SeNPV sus-

pension (2.38 X 107 PIBs ml™') at varied temperatures

R i R RIERFER  THIBIEHI

Temperature Incubation period Cumulative mortality ~ Mean lethal

(d) (%) time(d)

16 11.5 86.4 16.47+4.54a

20 7.3 93.5 9.80+3.50b
.23 4.9 100.0 6.0013,25¢

26 4.2 100.0 5.1412,65d

29 3.0 100.0 4.87+1,68de

32 2.8 100.0 4.35%1.67e

35 2.3 100.0 4.691+1.5%
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Fig.1 Change of cumulative mortality of Spodoptera litura larvae fed
with SINPV with days of post-inoculation.
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Table 2 Estimates of parameters from fitting the SINPV infection~
caused cumulative mortality of S. litura larvae to Gompertz model

WHRE HRIS B HE

Incubation temp- Parameters of gompertz model
erature(C ) K 8 y R? q
16 0.9751 2.4011 0.1665 0.9267 0.1046
20 0.8438 3.7684 0.4693 0.9581 0.0449
23 0.9738 3.7417 0.6116 0.9492 0.0204
26 0.9243 4.5817 1.0382 0.9152 0.0540
29 0.9946 2.8882 0.7795 0.9961 0.0024
32 0.9792 2.4785 0.7592 0.9844 0.0115
35 0.9761 2.5754 0.8349 0.9705 0.0216
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v(r) = L:3767/298 - exol130755/R(T/298 - 1/ T)]
1+ exp[ 161078/ R (1/297.8 - 1/ T)]

% F R, AR EEKE HASR R
%R, B RH(25 C) RYAREI, HRHEF
WEEKT. 2UEENR, ERZH R? = 0.983,
BREHTR ¢ =0.008, KA GERIFHE ST
Bin EABEGERENH BE 25 C(EXMEBE
298.15 K)RAREMEENHFRLT, BB ESD
HURFEHEI N 0.376, ¥ B 12§l B 42 1k &9 BRI 30
ARE K130 755, S ERA XMW HTES
161078, EEEHBNEREXIBFREHT Y
# 3R E 297.8 K(24.65 C).
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[, RAAFMMIER (A XIEE j RERIEER)ZiT
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Table 3 Estimates of parameters from fitting the SINPV infection-
caused daily mortality of §. litura larvae to complementary log-log
model

FREY t BERT
Parameter Coefficient * Standard error ¢ value  Significance level
B 7.9095 +1.0080 7.8472 0.0000
71 -15.3220+2.0229 7.5743 0.0000
Y2 ~13.6055+1.4851 9.1613 0.0000
73 ~12.6850+1.4593 8.6925 0.0000
s —-12.2402+1.4561 8.4059 0.0000
s —12.0690£1.4574 8.2814 0.0000
Y6 ~12.0197+1.4367 8.3639 0.0000
Y1 —-12.2100£1.4861 8.2162 0.0000
s -12.5789 +1.5029 8.3695 0.0000
Yo -11.3850+1.5277 7.4524 0.0000
Y0 —-11.6811+1.5011 7.7817 0.0000

Person KA MK Chi square test 68.8722> X2 )s=55.758
Howmer-Lemeshow {8 Statistic value 13.2270< X3 o5 = 15.507
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Fig. 2 Daily mortality of S. litura larvae infected with SINPV(A) and
estimated by CLL model(B) varying with days of post-inoculation and
temperatures.
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