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# E [HH] AERZENINFAFRIRER ST K G Y Aphis glycines £ £ S EFH
[ Fikx] ARESHEEE (23 °C) MAKRAZER (20-28 °C) ZETREHMMIEAMmE, [ER] 3
WA (P=0.021) 585 EFHM (P=0.045) XHEREE ., SSNERSEMEL, SOMERSMHT
KT EFFPRE S 0 WA 1R A3 e T2 AN, T M7 A3 S A A s, FhRE B 5E ) 5 3 Bl - A i
0. 3% B 2 A TR IR 1 A 40 0 A o PIFIIR I AREECR , = R IR S5 5 AR IR R (4 ST S5 A
(T) 43302 21.34 F1 19.40 d, XFREAYFAIBRIGH AR (1) 235000 1.13 A 1.14, WEHEKSE (ry) 435128 0.12
013, FEEA (Ry) /rilk 22.28 F1 22.62, [ i ] EAMBRAAAM T K G IFFREE N MR, XAR
YEW K WEFE B TE E, B4 SRR BTt — 48 iz E K W A .
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Life table comparison for Aphis glycines populations reared
under constant indoor temperature and natural
outdoor temperature conditions
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Abstract [Aim] To evaluate influences of constant and fluctuating temperature regimes on biological parameters of
Aphis glyicines. [Methods] Population life tables for Aphis glycines were constructed at a constant temperature of 23 °C
and under naturally fluctuating temperatures ranging from 20 to 28 °C. [Results] The developmental period of 3rd instar
aphids (P = 0.021) and adults (P = 0.045) showed significant difference with the exception of female survival, the survival rate
of aphids of all ages kept under outdoor variable temperature conditions was higher than that of those kept under indoor
constant temperature conditions. Population reproductive capacity and average single female fecundity were also higher in the
outdoor than the indoor population. For the two temperature treatments, populations under indoor constant temperature and
outdoor fluctuating temperature exhibited mean generation times (7) of 21.34 and 19.40 d, finite rates of increase (1) of 1.13
and 1.14, intrinsic rates of natural increase (r,) of 0.12 and 0.13, and net reproductive rates (R,) of 22.28 and 22.62,
respectively. [Conclusion] Soybean aphid populations have higher reproductive capacity under outdoor variable temperature
conditions than under constant temperature conditions, and outdoor populations consequently pose a correspondingly greater
potential threat to crop growth.
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KGWF Aphis glyicines J&1-## H Hemiptera
[A]3# ¥ H Homoptera %} Aphididae & Aphis,
KT E 1 Tilmon ef al., 2011 ;483754 ,2011;
Tian et al., 2020 ), REWHRIE KRG X %
T Z —, SRS ARl e VLHERNPY
MOATPEILSE 20 2 KREMAE (ERET . HIA
X)), EAPEZSMERMET., REL, JLEHH
FEEF (RELS, 2011), %FE d LU A,
Iof SR TR () MR ey, i R
MR, M R s T E IR G RRAE T (R
A, 2015), KEEFE AR Z AP 5 = 1
47 ARRR A, R 77 A )
LR Z TN EE, WK AEME#E ( Soybean
mosaic virus ), BEE/LMEHE (Potato mosaic
virus ). A2 Y f57F ( Potato virus Y ) %, iR
AR & B B A J5 , S BOR & R R
B (BRigER, 2015; FERME, 2023),
FEFR I, K FPRELE 53°33'-28°15" N 43 i i [l
WN—4F %2R 10-20 248, HAUAETS fe b v Ia) 2y
20d Acdy, HAFTE T E SR B (R,
2009 ). KEEFRMBRSEREFR, LN
S Rhamnus davurica, X35 ¥ N K5 Glycine
max FIEFE K G Glycine soja (#7%, 2011 ),
R A BB R RIS SR e T AR R R
JEEARE , BN Al E A BE AR A ] PN R R X
WK, BiEMERE R (IRTESE, 2011), KRGWfS
2 FAEY I PR 2E A 45 RS T R AL
REJT, RUHNAKEE BARREHER A KBS (K,
2020 ). KK AEFO A R BB, K E
77 20%-25%, FEENR 6 B L (Tian eral.,
2020 ),

SR b 3 K AW A = B U s R e o P R )
PR, RN HRE | AR B A Y2 S
EENHEEM (Lietal., 2020), WFHIEEENT 2
PRI I A% 1 e 2 DA S ML A 5, R RS
Aphis craccivora, 24558 Trichosiphonaphis
lonicerae. Wk¥f Myzus persicae ZEMF 5T 44 i
i (Wang et al., 2020; Shakyaetal., 2021;
FAMESE, 2023 ), LiREE R AL T A AR
BN AR A R G0 b i i ORp o S B & AR 1R L

FEXTFARE M TR IASE , AR X B AR 2 A2
SH W N B E (5505, 2019; Chietal.,
2023 ), FPHEAE M 3RO U R A Sl A i
EOWARNRE T HZ —, 2 BN S bR 3
BAFRE BN BARKKE AL BRI
SR, 4y BT A RZ AN [ A58 DR 752 M s 1) L T
A R TIOR8, Sy 3 K FoT 00 i 4 it
i 5O PR IE B K YE ( Tian er al.,
20205 Hu et al., 2024 ), fE%4 4 fiv e LIME A AR
Kk BB, LARURT B R R 10 R
FRFREE, Zm& e DTk, PR T PORS i Rl A
W HENR R I 20t ok . PR AR R 2
5% (Chietal., 2023), HFl, W7 KGF4 4
REETTHIBAM AL, KHMEA A
LKW/ (1754, 2011; Tian et al., 2020;
Bai et al., 2022; Liu ef al., 2023 ), &THil
oY, BB e o m bl R R AR A i g
b A 25 DA ek R 2 47 A R R R e B T R
WA K R E SEEMN, NI s
A B AR B VEAL AR R AR T i A B

L
1 #R5ETE

1.1 &#

T 2022 48 8 AR A it ikl R B4
BT (25°03'6.59" N, 103°18'8.66" E, Wik
1650 m), 7 [l SE g% d s S A e, AF kSR
FE R TTAESE I R 7 55 ) I A 25 ] (R
80 H, L2 1 mm; KRE&HFh. F58E34), HIA
T FE 2 ARRARRR e KGR, HTilse . e
TRFEABEIE 23 °C . FHXANREE 75%, ek
16 L : 8 Do AN E P LIFEH m AR o /4
ARIT 2022-2023 4 B ZEAH G URSHEATIAE
( http://yn.cma.gov.cn/) ( £ 1),

12 Rt
NI ZHREF (2011) Tk,

PEPE— IR MEACAR S T S, B ARG il 6 N4
BFREFEM (54 100 mm), NHEAE BTG
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®1 ZEEHMIET 2022-2023 £FEF
6-8 ASKHER
Table 1 Meteorological data table of

June-August in summer of 2022-2023
in Qujing City, Yunnan Province

URZE Ei=Z AN 51
Climate parameters Targeted value
ZEHMRJE Outdoor temperature 20-28 °C
SR Average temperature 22.50 °C
ST Average rainfall 256.77 mm

KPR . Z G AN TR RE SRS (7
BOTRAXAS, R EEE+1 °C), IRERE
23 °C, JEJEM 16L : 8D, AHXTIR N
75%-80%. B2l 10 DEE , P HEE E D4 5 L
IEATIE (12 h P )o BRI ACHR G K
MEW KBTS, R KR R,
HUSut o8 Bh A AN 1 WAt T a1 IF4
5, R BT DA AR AR, g Ik . 2
HEARAH (YR) +1, 2, - , N, [AlBfAE
INRAR A BERRTE AT I I H2 85 B 5 o R R g
(8:00 1 16:00 ) WELIC 5 M WA T A K &
A . MERE A CR ) BIR IR SR 25, &
RACSRTEHE 5 1 BT F , AR B T g . i
TP B4 (OLYMPUS-SZ61 ) WIEHIFILAS,
LeSlfics iR
FHMERIAEE . SRS E (g R
60 cm x 60 cm x 60 cm, 250 HZPR), i mg & A}
SLIEIARRHE 2] ) BRI MR 73 5 BUNX,
AN LR G A AR o s ok S (58T
34), WAV/NXEEAR 3 ANEE, AR A
1 m A, BAEE RS L, 15K
TARMERZNE (7)) B, A/ NEER A
BRBRETEN L, 3% Hid st 8 i 4 Kk
B AFRTE OP ) Fefra (BEk R
Ot FREGAEY) S8, BRICRTERE
TR, AR B T T

1.3 HMBEXBEMBELEGR
AIHT 1.2 5 75 EL075 P it B2 S U4k B OR 2

UGF IR 25 & B B B 1) Dy A R s 7 B e A AR
PRAE - B Bem v A A R R B, A TWOSEX-
MSChart i 85041 T R G BF T A A £ 5L
W, SRAEATEHEL (100 000 ¥k ) WAL T 24
FbREIR2ZE (Chi, 1988; Tuanetal., 2014; 5%
05, 2019 ), Sigmaplot v.12.0 BAFER . i H
AR 5 B AR IR - B BOR? S A R (s, H
H =R, =R B ). AR -BY BB AT R
(L) AFIE B BOR S rEMERE S5 ) () FI4E

W S ERVRE B ) (my ), BhEE 3G 5 )
(Lamy ) DA HAFPHE S 4K
Vi
L= sy (1)
Jj=1
B
szifx/
m =2 (2)
sz/
=1
ief"(“l)lxmx =1 (3)
x=0
Ry = lemx (4)
7= Lmx/ Ry (5)
Tm = InRy/T (6)
4 =exp” (7)

Kb, x FoRLL d AL R EI R, 705
R sy FRAH BP & B BIAERS x BB R,
25 W B i) 8 FR 43 U A A ] — AR [R] A
REBHENES, H&HIDSNHREESOR T
o b RRAE—MATE x WA (Age
specific survival ); m, RRTEAERE x JRIFRHET
YIRSk MERA P= O R ( Age specific fertility ); f, %
IRMESFTEAR Y x I B0 Lom, R RHREAEIR 3 I
SFRESIE S m (FRBUE (Lieral., 2024 ),

1.4 HiESH

HHT SPSS 25.0 GEiHHF AT 8 a b ¢
S g T BT s N | 2 S PR il AR O R
FOREI) 2 A M)A B RO R 22 571
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2 HREHSH

21 ERNEEXSHMBEREHA

3k 2 fin, REEPMEHRIS AR (12 #%)
REHMILEEES (P=0.141, P=0.375), 3
BHEGERYREIMERERRE (P =
0.021, P=0.045), SEIMSEFEEAHLL, EHN
PER R AR EE N 1 88 K & 2 i Dy HAmE A, [y
% 30.91d.

22 ERNEEXEFHBEEHEMSFE.
FFRTEAR = 7R

MR S A T R G A A gk 3
FiR, EAMBRAET , RT3 S =1 it
W TSN, EAMEIR S = N IR AT A M
AT (HD) S ARE (P=0.218, P=0.366)
AN A B R B S AR I B i 2 (R A

o BN BN ST R T L b

3900 30 F1 37 Sk/E, = a9l
20 i1 24 S/

x2 ENIRETAERESKEMENHIE
Table 2 Developmental duration of different
developmental stages of Aphis glycines between indoor
and outdoor environments

KHE B REDH (d)

Developmental Developmental duration (d)
stage %N Indoor ZE4} Outdoor

1 #% 1st instar 2.03£0.11 1.90+0.09

2 #% 2nd instar 3.19+0.09 3.12+0.09

3 #% 3rd instar 2.83+0.07 * 3.05+0.09

4 ¥ 4th instar 4.55+0.11 4.14+0.10
e Adult 2531£1.90  16.71+1.99 *
1#%- U7 1st instar-adult ~ 30.91£0.32  27.07+0.29 *

FPBAE bR R, AT RS RS RN 22
B3 (P<0.05, ¢t K4 ).

Data are mean+SE, and followed by asterisk in the same
row indicate significantly different (P < 0.05, ¢-test).

R3 ENMREEGHTAETRTEENRER

Table 3 Fecundity performance of Aphis glycines under indoor and outdoor conditions

- 14 e AL "
TR b 5 égfﬁT if?;? iff;? PR (d) PR (d)
Observation o . = T Prior reproductive ~ Duration of
location Mean eggs laid per Maximum eggs Minimum eggs (d) Reproductive (d)
female (ind.) laid per female (ind.) laid per female (ind.)
%W Indoor 25.14+0.69 * 30 20 1.000.00 13.77+0.22
Z4h Outdoor 29.36+0.68 37 24 1.21£0.11 13.57+0.17

R bR, FISVERS R SRR 2R BE (P <0.05, (K% ), &4,

Data are mean + SE, and followed by asterisk in the same column indicate significantly different (P < 0.05, ¢-test). The same

for Table 4.

23 ERNBENKEFMHETERMEESN

PR TGS (28 ) A5, SAMBRZAFTR
DS IAEE A (sy) R TENFHRE,
TMESF A7 R A (1 A, B), ENEIE
BT 2 8 AT RIS T S AN IR IREE b
HEZTE T2k (my ) FEBHZE SR IR SR A Fi e i dof
T ENERAEE, ) S (A )
PAESS 21 KA 25 K (2. A, B).

24 ERNMBEEXNXEHFEFERBEE MR
BY

A T) ik JBE PR DR K2 B A R R o I 1] A

KRB OFAE R % 25 o MBS N
A RIRERFHEIE AR (Ry ) FAHZEAR/ D, ThiEE
PIEIELRRAE A ST () FIRIBRIE IR (1)
AR T AN AR (K 4).

3 HFithitig

SERARE H 25 IR, S R 0 R AR X L
b B A3 % e B VAR B AR AR P A T KRR
AL IR 2280 1N , B A M O A A g
B TR, WEHIEEET, faE S )
FER (ZEEEREE ) 2022 ), AHFSESE A BIRH
HEEERST K SRR YA S R 22 57



+ 1290 - R HEE 2R Chinese Journal of Applied Entomology 63 %

12, 1.2
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& &
02t 0.2
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E1 AREBEEMMETAEFMEER-WRFEFEER (sy)
Fig. 1 Age-stage-specific survival rate (s,;) of Aphis glycines populations in
different temperature environments
A. EM; B EAh, NI-N4: KRG 1-4 {8458 ; Female: HESFf,
A. Indoor; B. Outdoor. N1-N4: 1st-4th instar of A. glycines.
1271 4 1 3.0 1.2 B 1 5.0
. 125 N 1.0 14.0
E 08 E 2
= DT < 08Ff 3
2 g = 308
g g g 3
@ 1.5 ; @ 06 ;
W ¥ 2.0
o 10 & w2 04t &
& ® g *
los 02| 1.0
0 5 10 15 20 25 30 35 0 5 100 15 20 25 30 35
Fig (d) Age (d) i (d) Age (d)
B2 REELBAXSTYMHHNEANFERFFEFEEE (L), EEN (L)
FREEZEE S (m, ) FIEIGTES (Lan, )
Fig. 2 Age-specific survival rate (/,), fecundity of female aphids (f,), population fecundity (m,),
and age-specific maternity (/,m,) of Aphis glycines populations under different temperature treatments
A. EWN; B. 4, A.Indoor; B. Outdoor.
F4 AREERETAEFHBEFENBEEGRSHY
Table 4 Time-specific life table of Aphis glycines exposed to varied thermal conditions
pUEZS NS A (Ry) PR (7) (d) WEHERE () SRR (1)
Observation Net reproductive Mean generation Intrinsic rate Finite rate of
location rate (R) time (7) (d) of increase (ry,) increase (4)
Z P Indoor 22.28+2.08 21.34+0.33 0.12+0.01 * 1.13+£0.01 *
%4h Outdoor 22.62+2.44 19.40+0.34 * 0.13+0.01 1.14%0.00

B, SFZRTFRAVEREENEER (&) (15-37 °C) FIARiE (12/18-34/40 °C ) WFpiE
AR 7 AT 9% 45 SR A — 3, SRR SR (2009 ) 1 R AR, SRR TR E R
A48 B Helicoverpa armigera 24 Wi X {8 il P, iR AR R RS 1B . 37 CIHIRSAS
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HTF-EREH Coccinella septempunctata Mt . JG
5 BB A TSI, 25-37 °CAR IR 41 T i
FEON AR (4R, 2024 ), ALEETE
PRI IR BT B AR T Y 3 IR I 5 it &
BUIMRNES B ENEE T RSB 1
KH BRI DR T EIMER A ST, =
AR IR AT R G A5 A W AT RS T
FNFEE, FIOREEI ST (m, ) 5734 =
A7 1, 22 B 2 A AR T SR T PR I A
PO TETRRRRE , X ARAVED A A 08 A M BE

EL R A iy RO MR AR 2R S
PR S BB TFBL, v AR A T F
s S (AL AR IR (Lieral., 2024 ),
FET AR IAF SR, R 3 UM A
PSSR R, TR SR AT A% R,
WA R E HAE KR T AR AT 15RO R RE
SR, HE R T A A S UL PR R S
##E (Ullah e al., 2020 ),

HHEEEAE (Ry) FINEIG KR (1) FHIJE PR
WA (1) % TPk B A s s
AR KT . VBTSSR . o R (A A (E
FOAREOL, AamRSEUER, VR R
WK AR (Tuan et al., 2014; ZEZEVEE, 2017;
F0%, 2019; Ullah et al., 2020 ), WF5845 5%
B, AN = R R A T R AR
B, NEDERORAEBR I KRS B E, fla T
FH (2015 ) Wi o VT 48 TR i T o A K
IR Y2 SR RIS Al 21.65 d,
X 56.84 S/, NELHEK T2 0.26, YK
TATGREE AL o HEMFL i N 5 K G A Atk
/T[S O B T Y D) NG RN 8 A TSRV €44
ZERZ A %, Terblanche 25 (2010) WFSTIESE T
T AR R R AN 4 BRI, gt
HEFHRE 1 . AT & B AR IR ANEE P B3 K
RN JE BRI T =AM IR RE, SR AR
IR Z (% 4), RPSIMEEFBEEE S
KEFFRERAE R 08 . MR8 Chi (1988 ) $&iH
) Ry=F> (NfIN), FHH NAIN 53503 3P ke i
ORI L AL B BUREAS AL, AR a5 A5
KR —EL, EHT 2022-2023 5 M) A

R, iR KGEEERT 6 A, 6 AT
£ 7 A, X B R G A T R T
7T HATER T ARESRIRETE 28 CLEL, X
B ) R G AR B 8 A Wi 8 H ],
H i m SRR T 23 °C, XA SR 2 0]
Th, 03X B s i) 2 R R A K A A 3 R
Wl RARE AT RS, 58T Rrs
U FH (B Fh AR AL
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