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Age-stage, two-sex life table of Amblyseius herbicolus
at different temperatures
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Abstract [Objectives] To clarify the effects of different temperatures on the population growth of Amblyseius herbicolus
(Chant) feeding on Oulenzia bakeri (Hughes). [Methods] An age-stage, two-sex life table was used to determine the
developmental period, survival rate, fecundity and population parameters, under five temperatures (19, 22, 25, 28, 31 °C),
85%+5% RH and a 16 : 8 h (L : D) photoperiod. [Results] The preadult and preoviposition periods first shortened, then
lengthened with increasing temperature within the range of 19 to 28 °C. These periods were shortest at 25 °C (5.4 and 2.2 d,
respectively). The oviposition period, fecundity, intrinsic rate of increase (r), finite rate of increase (1) and net reproductive
value (Ry), first increased, then decreased, with temperature, and were highest at 25 °C (12.6 d, 26.0 eggs/female, 0.2 d'h 1.2
d!, 12.5, respectively). All measured population parameters decreased significantly at temperatures > 25 °C. [Conclusion]
Although A. herbicolus can complete its growth and reproduction at temperatures in the range of 19 to 31 °C, 25 °C is the
optimal temperature within this range for breeding this species in captivity.

Key words Amblyseius herbicolus, temperature, age-stage two-sex life table
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TCiE . TOAHE . FREd il i KR Yy A ok
ZENAANTEM (RHTESE, 2010) o MHZWE
Phytoseiidae 2 HE 1 3 B FLAl — /N 3
P EEEREZ —, V5 HATRA M (&
T fE A, 2007 ) , B N T R A YrBiiG
v, H N 4l 2% W Amblyseius  herbicolus
( Chant ) S J& T 155 W 40 Acari AEZZERL, T4
I . AHZTU | TR R A 2 2, DA
S L g Bk ORI A NV LR (A
2013; Jiang et al., 2021) , TEEYIEZmFiAA]
LIAER M (Marcossi et al., 2020) , 3FHA—
SEMIZPE (Reis etal., 2014 ) , SR FME
e YRR IR, A B A3 5 7E BN 1L X R il
N FH B R ERh 2

BRI A K R F B A A KR
MY B, HH TR AR RN | IRRE
PET IO BRI A ES R, TR R
B A A PR 2 R 2 —( Sugawara
et al., 2017; NN, 2019) o AFR-I I WG
A e ( Age-stage two-sex life table ) 5T
HAVEEECE 20 PP 3 RS IA T B
TN T4 5 58 RN S T AR B IR I Ik
AT LR Ry B o BT T i D LR B SR A= )
AREE R, F BRI TR
fir 2%k ( Cakmak et al., 2009; AL, 2019;
s A B AIARMT, 2020) o

FET e, A SCRIFFEAS [R]IR E Xo) AW i 22 0
FERGR A2, R P A 0% - 9 3O G 1 A A 2R 43 P
HAEIREE 19, 22, 25, 28 Ml 31 CFWAE T
W1 AR R AR RS K S, AR
T S P R s T, D R R A
BEEZIE AN TR B 25 R LAl , SR
SRR N HHIES %

1 #wE5HE

1.1 #5KHhiR

A LT 1 3B 17 76 SR D S K
KX (106°40'E, 26°24'N., 4944 1 140 m)
FEAEWS Osmanthus fragrans (Thumb.) W75
SRRV 70 8 D S T, I T
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0 SR A 0 1) 7 B R RN A6 8 L FE
TR - 153 ( Age-stage specific survival
rate, Sy) , BIMAHIRAFRER x S /
BF PR AE 6 5 OHfE 96 R S AR - Y B ) ( Age-
stage-specific fecundity, fy;) , RNMESEASAAE 4
1 x B P= DR A RRE IR AFTE R ( Age-specific
survival rate, /) , RPMBRA & BIFERE x BFEIG
o FhOBERE € AR BB J) ( Age-specific
population fecundity, m,) , BIFVHEZEAENY x T

B 7 2 7 0N & s B ORE R A I B E
( Age-specific population maternity, [, ) , EIFf
HETEAENS x B 256 07

15 HESH

KM Excel 2019 43Hrgdis, FIHIAE -0
PP E AR Ay 504 Twosex-MSChart-20210508-
B100000 #J7#47481124 403 (Chi and Su,
2006) , 193] Sy. fy. Ly me. L ISR E DI
B AR B A RSS2
A TWOSEX-MSChart F&J¥H' paired bootstrap
test X A AR FRACECE B 22 7 B & R T 0T
K H EIRTRJFh Bootstrap 7% ST
H StnEiR#E T, Hd Bootstrap WAL N

100 000 ¥X ( Akca et al., 2015 ) , )5 A Origin

2021 B, A HTETAR R, LR EIE.
” 284t o
=1
j=l X x=0j=1
TzlnRO’ A=en . rm:lnRoO
i T
2 GRESH

21 FARABEXNEHERBLZEHA. Fa.
FEIREIAA. FEORHAROR N

ek A A I S R ) A B 2 0 1 45 R T
W (R 1, £2) . BRYEESN, SESET M
AR RS, fEET 25 CIath 1 2505, 26
2 0 D S AT T v 5 S A A B
i 5 VL EE 1) T v S e G, FE 25 °Cli e
SR 5.4 d F1 2.2 d; 7 DR R R s I S
IJETRE, 225 CHEZIARE, H12.6 d;
AN T hak T G A 7 ) S Al 77 i 3 32 944 n
MK FER, 19 CF ik 25.1d, 7 31 CHi%i
£ 75d, BEMTHA 4 MEB (P<0.05) .

2.2 7[R FE X B A S AR 7 T R A R0

WS INAAIE R (S ) MZ 2T R
SRR AR T AN RIS 1) & B AT R
Hr i PR AR R E RN 2SS, R
W N B AN [F) & B B R [ B AR A T 4

(El 1), 78 19, 22, 25, 28 f1 31 °CF,

* 1 AEERETEMESHEERBERNEE HEfMES
Table1 Developmental periods and total female and male adult longevity of Amblysaius herbicolus at different temperatures

I (C) gl (d) ahlgs (d) S 1EE (d) B2 (d) UERT (d) Ui ARer (d)
Temperature (‘C) Egg (d) Larva (d) Protonymph (d) Deutonymph (d) Pre-adult (d) Adult longevity (d)

19 1.55£0.02a 1.01+0.01 bc  1.53+0.01 a 1.52+0.01 b 5.61+0.03 a 25.06+1.06 a

22 1.5240.01 a  1.01+0.01 bc ~ 1.51+0.01 ab 1.50+0.00 ¢ 5.55+0.02 a 20.80+0.90 b

25 1.47£0.01b  1.02+0.01 b 1.48+0.01 b 1.44+0.02 d 5.41£0.02 b 19.77+0.38 b

28 1.4440.02 bc  1.00+0.00 ¢ 1.51+0.01 ab 1.48+0.01 ¢ 5.47+0.02 b 14.18+0.71 ¢

31 1.38+0.03 ¢ 1.14+0.06 a 1.49+0.01 b 1.67+0.00 a 5.80+£0.12 a 7.45+0.99d

PR R R R s RS0 EE 5 AN ] 5 R R 2

: paired bootstrap test fJ0 22 5 8 E M ( P<0.05) .

TR

Data in the table are expressed as mean+SE, and followed by different letters within a row are significantly different

according to paired bootstrap test (P<0.05). The same below.
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F2 AERETEMMESEH~MEH. M EEN
Table2 Preoviposition period, oviposition period and fecundity of Amblyseius herbicolus at different temperatures

Age-stage specific
survival rate (%)
3

005 10 15 20 25 30 35 40 45 50 55 60

—— %5 "1 Deutonymph
—— 25— /15 Protonymph
—— 4l Larva —— il Male

i (°C) FEHRET (d) PR (d) SIH S ChL/ME)
Temperature (°C) Adult preoviposition period (d) Oviposition period (d) Fecundity (eggs/female)
19 3.2740.33 b 12.13£0.64 a 18.79£1.20 b
22 2.93+0.36 b 12.30+0.61 a 19.29+1.03 b
25 2.18+0.10 ¢ 12.57+0.27 a 26.02+0.69 a
28 4.13+0.29 a 7.13+£0.51 b 11.78+1.18 ¢
31 1.00+0.00 d 0.50+0.00 ¢ 0.09+0.09 d
~ o 100 RS
MES | HER
8 80 8y
2% 6o Eas
o = o =
Rog | = ong
Fu.z 40 #u.2
il £ 20 ik :
L 1 1 L 0 Ak
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= %
MR . < .
-5 100 25°C 2.~100 28°C
M1 8T 80 e
& 58 Fee ¥
2= 60 E2E 60
= o3 R &=
gL 40 L85 40
£95 S4E
0 3 1 1 1 1 1 1 1 'H._*_ @
Eg 0 5 10 1520 25 30 3540 4550 55 60 0075710 1520 25 30 35 40 45 50 55 60
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&
=
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B 1 AREETEMEZEFR-RAIETEEE (S)
Fig. 1 Age-stage specific survival rate (S,j) of Amblyseius herbicolus at different temperatures
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BHERS-FIEAATRRER B 2 6 KM 11 K
TV T PR 2 42.5%F11 25.3%.

2.3 7[R FEE xof B A 2 s B 5 7 O R M)

R Bl 2 i A Ty A 25 °CHHREE, M 26.0
i/, 2 T HAD 4 NRJE( P<0.05), 31 31 °C
R 0.1 R/ (£ 2) o 25 °CRy AL
G Bl AR IR - R ) Sy R E AR IR
BIGTT m, . FOBEREE IS BT Lom, P18,
Bk 100.0%. 75.3%. 69.7%, BRET HADL 4
AL, T 31 °CHE 45 S th e i ik . IH RS i
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o E g
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Fig. 2 Population age-specific survival rate (I,) and fecundity ( f,j, my, I,m,) of Amblyseius
herbicolus at different temperatures
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#3 AEERETEMEZHENTESH
Table3 Lifetable parameters of Amblyseius herbicolus at different temperatures

R (C) MEERKSE (dh) JBRIE R % (d) GRS SFEHACE (d)
T o ‘ © Intrinsic rate of increase  Finite rate of increase Net reproductive The mean generation
emperature () @ @h value time (d)
19 0.15+0.01 b 1.15+0.01 b 8.46+£0.95 b 14.64+0.30 a
22 0.15+0.01 b 1.16+0.01 b 8.15+1.06 be 14.16+0.37 a
25 0.20+£0.01 a 1.22+0.01 a 12.46+1.39 a 12.494+0.14 b
28 0.12+0.01 b 1.13+£0.01 b 5.81+0.87 ¢ 14.14+0.34 a
31 - 0.64+0.06 ¢ 0.53+0.04 c 0.01+0.01 d 7.00+0.00 ¢

WGt 2 s (S-S AR I T BEE RS TR 2T
WA S THE Ba#, (B 31 CHRFHIR R T
BEREAR, BT AL (P<0.05) .

3 HFHit5itig

BRmAERKEE . B 170 A A
2R Y B 54 ( Chappell, 1994) , XFFE
AR KR ARG A T4 S R R s . AR
U TES NI RIS, i S R A el 2 gl ) 4
1%~ WA R, RIUHAEARIRE T A
B AR BT AR S B
5o AN F R AL B, R Al 2 g 1) R
HAR= B RTHIAE 25 °CRlRdE, BHadire 25 °C
Af e, UEBZ IR I B4 4 T Ok & R B A
B DT, SEC T AR B R] A AR S A%
R ERE, X5 /NEE Neoseiulus
californicus X ik BE ()35 W 5 — 30 ( 55,
2019) , 25 °CJarmiflizei k& S e,
FEON W EE SR R, BH A T AR, X
5 RKERSI Pardosa astrigera ( 5
S, 2021) fE (25-33) C PR B I —
o FEE IR -IBIIAER (Sy) IhERIAREiEi
Wire (19-31) CEIREAAE, HAE 31 CHEMERU;
FET R R 0.1%4 A, UEN B IR S
BRI AR R ALK, Mt 25 °CJ il
AEHHARK LB MEH.

AV i 2 W6 A [R) 1) 3 BE TR SR B O R Y
a1, 25 °CT HATG a1 7 B HH o i HL 2
B TR, Hrh B Uy 3w T A 4 AR,
WERH T R AR 2 S N 25 C TR SRR,
S5 R A Glycyphagus domesticus . R4

I Panonychus ulmi (Koch))Zh AR, ( #hA0H
45, 2007; B30, 2010) o [ 19-31 °CH
WG S AP S A E R E 2257, 25 CTF
R T R A S PR R 2 B R
B MIFSGFEAE Ry, AL A AATE A KR
FERT:, X RO Bl a2 i 1) B A A B AR, AT
BEATREYZWNHEHN, X5 Taj f Jung
(2012 ) XFIM /N2 (R it 5% 45 SR — 2

A5 BRA [R] 5k 5 v e A A 22 il o A
MIIGES, BEARANFNRE T BRI B Ak . B
R m AR e A, XA KR B TR, R —
R T R Y0 P A A s 2l ) o 50T, St
R R B, O HEAT LIRS A
YIBHG I AP RL s RIS 0 R 4y
BT CHEPHET AYBHAR B, D
RARFALTE T RELIN T F 25 B IR . A
R EEREH, 25 CREMEEZMARKATM
ol B, 5 HA R E R AR —2 (M
M, 2020) o {HTE B IREREE Y RS B 22 056
AALAZ IR MR BERE ], 38 23 37 B AN A4S P S5
Wy, GIAANFEZETTRDEIE . IREER, WEMY
YA RORAS A o IR 25 PR 2RI R 2 i 1) A= 4
KA VBT M LR A5 e L S B A s 22 il e 5 A
B R A it — 2P
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