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Age-stage two-sex life table of Geocoris ochropterus feeding on
Plutella xylostella larvae at different temperatures
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Abstract [Aim] To determine the optimal temperature for raising Geocoris ochropterus, a natural enemy of Plutella
xylostella. [Methods] Using an age-stage two-sex life table approach, we systematically evaluated the developmental period,
survival rate, reproductive capacity, and population growth parameters of male and female G ochropterus feeding on
P. xylostella larvae at 22, 24, 26, 28, and 30 °C [Results] G ochropterus could complete development at all temperatures
tested. However, 28 °C was the optimal temperature in terms of developmental period (32.51 days), survival rate (61%),
pre-oviposition period (36.81 days), proportion of females produced (32%), and female fecundity (277.19 eggs/female). The
net reproductive rate was also highest at 28 °C (88.7 offspring), as was the intrinsic rate of increase (0.08 per day) and the
finite rate of increase (1.09 per day), whereas the mean generation time was the shortest (53.88 days). [Conclusion] 28 °C is the
optimum temperature for the development and reproduction of G ochropterus feeding on P. xylostella larvae. This result provides a
theoretical basis for improving the captive rearing of G ochropterus and consequently the biological control of P. xylostella.
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INZEWR Plutella xylostella SR JR 88 H , S8k
B, B—RKU AR o A E R E T
RPEE AL, Iz T A ( Ma er al., 2021,
Baibussenov ef al., 2023 ), H4hd BRI E
T, ARG MY R R RS, AT
FEO R GRIER K  [FEE, Z R R e A
) 26 R Al HE it 4 25 0F — 205 M AR BRI O
GAEH, XA AER R ) A 77 48 ™ E R (32
2T 4, 2024; ZERESE, 2025; # UK, 2025), H
HORE NI 1) B ATH S8 LA AR B iR o 32, HK
AR 257 & BV N Rk T2y | v

JEFRIETS e LA Ja i N 2HS f e 25 i ( 5 2 55,

2024 ). N TIPSR B, SRR
Y R B AT AE D B iR L B

KR K W% Geocoris ochropterus 3K J&>F
WH, RIRKWERL, Tz AL, Bk
HZE ., HTE . 2 R AET 5 2R 2 55EY)
|- ( Varshney and Ballal, 2018; Varshney et al.,
2018 ), fER—FHEMHEREE R, BT RREK
SRR 2R E I, AR A | W K
DL R 30 H i BRI Sl s A AU E P By
BHAE R (224-R4E, 2022; Chau er al.,
2023; Nhu et al., 2025 ), PAEL BTG ALV A 0k
Y5 RS R AR K 38 B4 TR R CAT R E 5T o e
IS R B, B Oecophylla smaragdina $fiRE
B T R WK AR K 3% B9 4R 3% ( Mukhopadhyay
and Sannigrahi, 1993 ), JEZLHAMA Y W, 28k
Sitotroga cerealella YT F LTI, Spodoptera
Srugiperda %] HUR] G U T A WK HR 35 1) KRR
FEEHH ( Varshney and Ballal, 2017; Jayanth ef al.,
2025 ), WAh, HR%F Aphis gossypii FIZ A Bombyx
mori WHABPEUE SRR 57 B K IR KIS S A
PIAUR (Chau et al., 2021 ), XEEEYPKIE A HE
P R HR A M6 19 SRR ] S 4 It 1 o 22 ik, AR
M, 1 A SCHRARE Fe E R HR 0 DL/ i 4y e
YE R EYIR IR B RN,

B dUsE TR Y, HAEK R H RS2 3
BRI, WNE5%5 Picromerus lewisi 1 18-
32 CHEM N A H HR Sl R IEA K, 28 “CHY
FhEEF IS AR IR B ( EAAE, 2023 ); 4%

W2k Riptortus linearis Wi 4B K &K & M EGH
TR 24 °C, IR 2 1% B (H 2 R BOM I AE TG
FOMIELUME P IR RE (HEIASE, 2025); TMETH
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b, 7% T HEE AR R BEIG B TTER, R
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28 CTRAMEWHALT 60%, HAIREN (277.19+30.36 ) ki, 30 °CH} N G E WL, N
T EZS (P> 0.05), W HaREEE T+ (176.03+18.59 ) Hi (P < 0.05); rF=HIKBBE
FAE R, 22 CHEl R AR (134.4346.76) TR T s, 22 °Ch (58.94+4.23) d,
d. MERUECSH (131.7045.09) d, 30 °CHy 4545 30 °CAY (22.66+1.78 ) d, IttAl, Bl KHR K%
B (48.07£1.21) M (55.5+1.91) d. 7% () B o LN B2 TR AR R R, A [ R
R b, 28 °C oy HUME ™ OP R R IEfH, b IEREZES (P>0.05)(F£ 1),

®1 AEEETHEIEXRKENEGRSE

Table 1 Life table parameters of Geocoris ochropterus at different temperatures

AP Treatments

20 Parameters

22 °C 24 °C 26 °C 28 °C 30 °C
o o(d) 15.68+0.06 a 13.46+0.06 b 11.03+0.07 ¢ 9.20+0.05 d 7.98+0.05 e
Egg (d)
1R (d) 10.17+£0.12 a 8.28+0.10 b 6.64+0.11 ¢ 5.07+0.08 d 4.52+0.06 ¢
1st instar nymph (d)
2 (d) 7.66+0.11 a 5.76+0.07b 5.19+0.09 ¢ 3.93+0.07 d 3.40+0.07 e
2nd instar nymph (d)
3FEH (d) 7.47+0.10 a 5.36+0.07 b 5.26+0.11 b 3.92+0.08 ¢ 3.36+0.07 d
3rd instar nymph (d)
40 (d) 7.31+0.11 a 5.90+0.07 b 5.58+0.11 ¢ 4.20+0.06 d 3.85+0.05 ¢
4th instar nymph (d)
5#FEH (d) 11.25+£0.10 a 9.26+0.07 b 7.92+0.10 ¢ 6.52+0.07 d 5.90+0.07 e
5th instar nymph (d)
BCHRAETE (d) 59.2940.30 a 47.68+£0.19 b 41.30+0.27 ¢ 32.51+0.18 d 28.98+0.13 ¢
Pre-adult (d)
AR ET RS =R 0.63+0.05 ab 0.73+0.04 a 0.71+0.05 ab 0.61+0.05 ab 0.59+0.05 b
Pre-adult survival rate
REEFIETE (TPOP) (d) 68.69+0.61 a 55.00+0.39 b 47.89+0.49 ¢ 36.81+£0.27d 33.174£0.20 ¢
Total pre-oviposition period (d)
MR B Har (d) 134.43+£6.76 a 94.31+4.81b 81.57+4.14 ¢ 67.97+£5.48 d 48.07+1.21 ¢
Total male longevity (d)
MERE B HEA (d) 131.70£5.09a  102.44+2.68 b 94.28+4.28 b 78.47+3.61 ¢ 55.50+1.91d
Total female longevity (d)
BAMEPE R (L) 239.154+23.66 a  240.85+24.02 a 237.03+28.41 ab 277.19+30.36a 176.03+£18.59 b
Eggs laid per female (grain)
FEEIRE (d) 58.94+4.23 a 43.02+2.87 b 40.00+4.03 b 39.19+3.36 b 22.66+1.78 ¢
Oviposition days (d)
Ik H LA 0.33+0.05 a 0.41+0.05 a 0.36+0.05 a 0.32+0.05 a 0.30+0.05 a
Proportion of female
Tk B FE A5 0.30+0.05 a 0.32+0.05 a 0.35+0.05 a 0.29+0.05 a 0.29+0.05 a

Proportion of male

TR P EER DR, FATEE G AR AR PR R B 2557 (P <0.05, BOX A BIERE: ). TR,
Data in the table are presented as mean+SE, and followed by the different letters within a row indicate significant difference
(P < 0.05, paired bootstrap test). The same below.
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Fig. 1 Age-stage specific survival rates (s,;) of Geocoris ochropterus at different temperatures

A.22 °C;B.24 °C;C.26 °C;D.28 °C; E.30 °C.
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Fig. 2 Age-specific survival rates (/,), female age-specific fecundity (f,), age-specific fecundity
of the population (m,), and age-specific net reproductive rates of the population (/,m,) of
Geocoris ochropterus at different temperatures

A.22 °C;B.24 °C;C.26 °C;D.28 °C; E. 30 °C.
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Fig. 3 Age-stage specific life expectancy (e,;) of Geocoris ochropterus at different temperatures
A.22 °C;B.24 °C;C.26 °C;D.28 °C; E.30 °C.
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®2 AEEETHIXRKENTHHSH

Table 2 Population parameters of Geocoris ochropterus at different temperatures

FhEE SR AbFE Treatments

Population parameters 22 °C 24 °C 26 °C 28 °C 30 °C
HHETE R R, 78.92+13.59 ab 98.75t15.41a  85.33+15.26ab 88.7£16.12 ab 52.81£9.76 b
Net reproductive rate
MBI - (d7!) 0.05+0.00 ¢ 0.06+0.00 b 0.06+0.00 b 0.08+0.00 a 0.09+0.00 a
Intrinsic rate of increase (d ")
JERRIGKZ L (47 ) 1.05+0.00 ¢ 1.06+0.00 b 1.07+0.00 b 1.09+0.00 a 1.10+0.00 a
Finite rate of increase (d ')
SEYHAC R T (d) 95.17£1.39 a 74.90+0.81 b 70.20+1.28 ¢ 53.88+0.98 d 43.51+0.55 ¢

Mean generation time (d)
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Fig. 5 Population projection of Geocoris ochropterus at different temperatures

A.22 °C;B.24 °C;C.26 °C;D.28 °C;E.30 °C.
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( Abram et al., 2017; Gonzalez-Tokman et al.,
2020 ), YIREEIR i 25 B A3 YR R,
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HFET, mAKE T AR A S I AW RS
( Buckley, 2022; Zhou et al., 2024 ), 7£ 22-30 °C
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Y
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B AR RT ] (36.81 d). B IMENE 5 1T
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WYl = Wik N AT B ]
P LS AR 2 R R B FPE S EL (Ouer al.,
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FABEF= PN AN 2 53 ki ( Varshney and Ballal,
2017; Chau et al., 2021; Jayanth et al., 2025 ), 1
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