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populations kept under either a constant indoor,
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Abstract  [Objectives] To investigate the effects of a constant indoor, and a variable outdoor, temperature on life history
parameters of Spodoptera frugiperda, including growth, development, survival and reproduction. [Methods] Populations of
S. frugiperda were kept at either a constant indoor temperature (27.5 °C) or a naturally variable outdoor temperature (22-32 °C)
and life tables for each population compiled. [Results] There was no significant difference in the duration of the egg stage or
that of the first larval instar between the two populations. The larval period, the duration of development from egg to adult, and
the adult lifespan after the second instar, were significantly longer in larvae kept indoors than in those kept outdoors. Larvae
kept indoors also had significantly higher survival and pupation rates than those kept outdoors. Significantly fewer females
were produced indoors than outdoors. The average generation periods under indoor and outdoor conditions were 38.10 and

30.01 d, respectively, the net value-added rates (R,) were 152.13 and 81.59, the intrinsic growth rates (r) were 0.13 and 0.14,
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and the cycle-limited growth rates (1) were 1.14 and 1.15. [Conclusion]  S. frugiperda kept at a constant temperature indoors

had a higher survival rate than those exposed to naturally variable outdoor temperatures, but the generation time of the latter

was shorter, its fecundity was higher, and the proportion of females produced was greater. Life tables can reveal the effects of

variable vs constant temperature on the growth, survival and reproduction of S. frugiperda populations, providing a theoretical

basis for obtaining early warning of outbreaks of this pest.

Key words Spodoptera frugiperda; indoors and outdoors; the life table; fluctuant temperature
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Tablel Meteorological datatable of Danzhou, Hainan
province from May to Junein summer 2022

A T J3E /5 T
Climate Temperature/Rainfall
ZHMEJE Outdoor temperature 22-32 °C
SR E Average temperature 27.5 °C
SE-HIR% T & Average rainfall 243.87 mm
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Wi E , fERDE 8RS ( D=10 cm, H=5 cm )
HEAT R SR, AR 1 d SRR Ok
FZ HAC G ARG . KB D . 1Rl &R 4e
RO 2 AN E A 2 K, FREiE . Pk
Je B RS H AT M X, BB B AR YR &
(80 HZMEF, D=10cm. H=15cm) H,
KL TG IR R RE I 10%M4 2K MM 1 7, &N
THCHT B T K I A R 5 Ik L B SR
FEORHT . N R A AR S AL

A AR R AR SR I R R R
THIRREEAF ), AN 70 ecm x 70 cm x
70 cm, RH 80 HZW M o Kl b 73k
3PUNX, REER/NE E KR (APl R
g7 EEEOK ), MM ORERIE R KRS, R E
DKRAERRA A 2 A 3 i R4l ) b B 7 gk
PREOE TR EM A L, W REFRE, R HIE
SEYTHINAANG . KBS M. giRARK=E 6
W 5 100 B AR BT, e 3 25 0 ) 7 G G - R A
Wi FE IR, R R I A I T PR 25 S 6 O3] e e
(ERTUESE, 2019), FFiCRIfE . FRAHPIML,
G e ME SRR IS, K e R RS 2 DR SR &
(80 HZM £, D=10cm. H=15cm) 4K
PLTC A I AR AR R 10%0 2 /K HE AT PR S TR , &2
PSR B K 7 DUE ™= B, 10 sk DR L
DPEE .l H A IR SR

14 HMEBELEMRAE

R 4 45 0% - o B 79 1 b B 2 iy 36 BE3S (Chi
etal., 2019), F|F WA Ay 244 TWOSEX-

MSChart-2022 F3 415 NS5 B 57 3
BEAERK R T A0 SO OG5 R EE o e R
TEVAKIH AR E R SE HIEHR (R ).
PR () HEARETE (7)., BRI (A ),

GHUTER (Ro): Ry=D Lm, s
x=0

0

PBOIESE () Y lme 0 =1

x=0

JEBREER R (1): A=e";
AR (7): 7=

EIRAKA L WFREARR- RS R, 18
I AT BAFRE x AOBER; m, g PREAR IS - AL
ZIHT), FEBAMREEAERY x I RSP IEL
ity MREER OB IE BAHAE Lon, RN 1 A
my IR

1.5 HiESH

| Excel 2019 F1 SPSS 25.0 version #1744
P AL FRIIHT o 3 N A () b G B b 5 3 e A K
KE . BHHEEY =S E0N 2 ¢ D SR 5 H
Z5PE,

2 HRESHMH

21 ERNNEMFREERKREMEALLE

T NI LB M B AR IR 1 g Rk
BRI LS F 2R, 2 B UR &S R LT i
W RIS & 257 (P<0.05, £2). &
PN SR MBI 5 T 2 I I T 28.26 d,
BEEHTEIN (P<0.05), HBHEER3 AT, EN
F14) b 5 2 R A L R A DA e AR R
ETESN (P<0.05), 2 PN ki 5 e i oG
FERES, A A0 M S T
(P=0.019<0.05), FEENAKMT, FHLDTR MK
AR HMY B ES TS (P<0.05, %4), W
Fofr A BT It 5 0 PR 2 RO W 2 e 7
FNAAET, ST 1) 7= I A A B D A
PR ERK TN (P<0.05), Z54MYT-2 Sl >
Il SR EFARE (P=0.07>0.05),



- 1144 -

R HEE 2R Chinese Journal of Applied Entomology 60 %

x2 ERNIEMBIRBEAELRE R HE
Table2 Duration of different developmental stages of
Spodoptera frugiperda between indoor s and outdoors

KA (d)

REWE
Development Development duration (d)

stage %N Indoor %4 Outdoor
Bl Egg 240+ 0.04 a 230+0.04a
1 4k 2.08+0.03a 2.03+0.02a
Ist instar larva
2 4 241+0.05a 222+0.05b
2nd instar larva
3 4 2.61+0.05a 2.17+0.06 b
3rd instar larva
4 40y 2.77+0.04 a 1.91+0.04b
4th instar larva
5 #5400 3.03+0.02a 2.05+0.03b
Sth instar larva
6 4 4.94+0.04 a 390+£0.10b
6th instar larva
1§ Pupa 7.97+0.05a 6.71+0.12 b
O-pi . Egg-adult 28.26+0.14a 23.59+0.22b

TR A + bR, RAT B S AN R

22 ERNNEMFRBEFEEMEEINIEE

FR A - B BEARAEAF 16 % S, v (1),
E NI RREE A4 T ORI fL R 22 5 A8 B
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A, LR s BRI B AT R 2 = T Sb
BRI TR 1A A R 2 I 4 R AT R
K, TEENML BT RS0 77.50% .
71.66% , =AM HAETE R 5358 45.83% .
31.66% o B PN A1 b B 130 M A 30 1) A0 23253 0 Sy
55.83%F1 26.66% . FIHEARIS-FEAE B5H 77 ih 2k
my, FEHEHME TR ST 17 5 07 3 IR 25 S o
s, L HHBLAESE 29 K, TS N IGE 1 BLTE
5537 K.
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L TR AE S AR R SR A P R AT
Wi (30,01 d), =RERAMERK, W&
75 (8.09d), = MAYHHEERI R & T (£
5), {HN B R AN BRIG R R IR T %51

REFRE (P<0.05 K% ), £4F,

Data in the table are represented as mean = SE, and
followed by different letters in the same column indicte
significantly different (P < 0.05, ¢-test). The same below.

3 itig
2P A A I T ] [ 8K T T LA
R3 ENIIEMEEBFENEXLSH

Table3 Parametersof pupa of Spodoptera frugiperda between indoors and outdoors

Hi 5 1iE (mg) Weight of pupa (mg) IRIEE (%) PEHE *
Location HE Male M Female Pupation rate (%) Sex ratio
%N Indoor 202.98 + 11.69 aA 200.36 £2.78 aA 56.07+0.99 a 0.53+0.01b
Z 4k Outdoor 163.06 + 8.89 bB 189.56 + 1.86 bA 28.52+1.94b 0.59+0.01 a

FPE L =R R H o5 SR R LR [RIFEE IS AN [R) RS SR M i o 1) 22 S s[RI S5 AN TR) /)
BYHRRAAESRE (P<0.05 KK ). TR,
Sex ratio=Number of females/number of females and males. Data followed by the different uppercase letters in the same

column indicate significant differences in the weight of male and female pupae, while followed by different lowercase letters
in the same column indicate significant difference (P < 0.05, ¢-test). The same below.

F4 ENMEHARBEHIRBRFGMBEREREN
Table4 Adult longevity and female fecundity of Spodoptera frugiperda between indoors and outdoors

B Ay (d) Adult longevity (d) 7 BIETI (d) IR (d) SR EAME PO (hE )

Adult preoviposition Duration of Mean number of eggs

Hi s Location

HE Male . Female period (d) oviposition (d)  laid per female (grain)
Z M Indoor 12.87+0.13 a 1294+ 0.11 a 7.13+£0.09 a 4.83+0.07a 507.11+6.77 a
Z /4 Outdoor 8.57+0.11b 8.45+0.15b 4.09+0.06 b 4.00+0.07 b 524.04 + 12.60 a
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Fig. 1 Age-stage specific survival rate (s,,) of Spodoptera frugiperda between indoors(A) and outdoors (B)
P L1-L6 KR N FEH T A 8 1-6 W4y, “Pupa” K< i, “Female” KR NMERMLIR, “Male” F7m A

L1-L6 in the figure represents 1st-6th instar larvae of Spodoptera frugiperda, “Pupa” means pupa,
“Female” means female adult, and “Male” means male adult.
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Fig. 2 Age-specific survival rate (ly), female age-specific fecundity (f), age-specific fecundity
of total population (m,), and age-specific mater nity (I,m,) of Spodoptera frugiperda
between indoor s(A) and outdoor s (B)

x5 ENIEMBTRBHMBEETESH
Table5 Lifetable parameters of Spodoptera
frugiperda between indoor s and outdoors

M1 Location R rdh T A
2N Indoor  152.13 0.13 38.10 1.14
ZE 4P Outdoor  81.59 0.14 30.01 1.15

R=EIGTH R, =BG R, T={ACH ], A=/ fR1
S

Ry=Net reproductive rate; r=Intrinsic increase rate per day;
T=Mean generation time; /=Finite increase rate.

ZREGE, PSR SR R A (BRI 4%
2020; A4WHEE, 2022 ). BER KB R M
B W3 N B — I 28 bR ( Moreau et al,
2006 ), AHIFFE 25 5 2% B R ST R AR = N AR
() ik 5 P58 T 4 o R H A A A T s R R T &
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