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Abstract: [Objectivel Frankliniella occidentalis is an important agricultural invasive pest, and Orius similis is the dominant
predator species in China. The objective of this study is to systematically evaluate the control effect of O. similis on F. occidentalis
and the biological differences between this two species in the same area. [Method] O. similis and F. occidentalis were collected
from open field Capsicum annuum, then reared by fresh shoots with flowers of C. annuum for 2-3 generations under indoor
condition, and the 2nd instar nymphs of F. occidentalis were feed to O. similis in the experiment. Growth, reproductive rate,
predation rate were tested in Yunnan populations of O. similis and F. occidentalis using the two-sex life table and the
age-stage-specific predation rate methods.l ResultJThe different insect periods of O. similis and F. occidentalis have different levels
of overlap during their developmental stages, and the survival rate of female adults of both insect species was higher than that of
male adults. O. similis nymph has 5 instars, while F. occidentalis has 4 instars. Compared with F. occidentalis, O. similis has a
longer nymph duration and shorter adult lifespan, and the survival rate of each developmental period was lower than that of F.
occidentalis, especially the survival rate of female adults was obviously lower than that of F. occidentalis. The probability of O.
similis successfully developing from egg to female adult and male adult was 32.67% and 20.67%, respectively, which was lower
than that of F. occidentalis’s 46.67% and 16.67%. F. occidentalis has a higher proportion of females within its population. The
reproductive parameters (f,) of O. similis and F. occidentalis peaked at 22 d and 16 d during the whole developmental stages,
respectively. O. similis has an average egg production of 42.00 eggs per female, which was significantly lower than that of the F.
occidentalis (59.86 eggs). The population net reproduction rate (R,), gross reproduction rate (GRR), intrinsic rate of increase (r)
and finite rate of increase (1) in O. similis were lower than those of F. occidentalis, while the mean generation time (7)) and
population doubling time (DT) in O. similis were longer than those of F. occidentalis. The population prediction results showed
that the individuals of F. occidentalis reached 9.66 times than that of O. similis after 90 days of population growth and
development, and the number of female adults reached 17.15 times. The predation rate of O. similis on the 2nd instar nymphs of F.
occidentalis gradually increases with age, and the population characteristic net predation rate (Cy) of F. occidentalis was 140.81,
and the transformation rate (Q,) was 9.05. The average predation of female and male adult O. similis to F. occidentalis 2nd instar
nymphs was 159.67 and 86.00 individuals, respectively.l Conclusion]O. similis population can finish its life history and has stable
population growth when fed by F. occidentalis. F. occidentalis has a stronger population growth potential than that of O. similis
under the same conditions. As an important natural enemy of F. occidentalis biological control, O. similis should be released
10-20 d before F. occidentalis outbreak and continuous released during F. occidentalis outbreak, this can achieve better control
effects to F. occidentalis.
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Table 1 The developmental duration and adult lifespan of O. similis and F. occidentalis (d)

gt HE BTy /NI a7 R E 4 b & Vi{EE D dr R AR E 43 b

Stage Number O. similis Percentage of total Number F. occidentalis Percentage of total
generation (%) generation (%)

B3 Egg 150 3.79+0.05 13.04 150 2.78+0.02 10.35

1 W47 HL st instar 116 2.71£0.05 9.33 134 2.96+0.03 11.02

2 47 H 2nd instar 110 1.95+0.04 6.71 117 2.72+0.03 10.12

345 H (TR 3rd instar (prepupa) 104 2.16+0.05 7.43 103 1.38+0.03 5.14

4 25 (WD 4th instar (pupa) 85 2.35+0.06 8.09 95 1.50+0.03 5.58

5 L 5th instar 82 3.32+40.05 11.42

K HIE Tmmature stage 82 16.25£0.15 55.92 95 11.34+0.08 42.20

W U Female adult 51 12.78+0.38 43.98 75 18.35+0.42 68.29

MR Male adult 31 9.73+0.50 33.48 20 15.53+0.58 57.80
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Fig. 1 The age-stage-specific survival rate (S;) of O. similis (A) and F. occidentalis (B)
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Table 2 The fecundity of O. similis and F. occidentalis

EPES1BH Fertility parameter

B /NESE 0. similis

ViftBI L F. occidentalis

Wi i H 754 Longevity of female adult (d) 12.78+0.38 18.12+0.46
SFIF=BR] Average oviposition period (d) 7.84+0.27 13.06+0.36
SFHIP=0i i Average eggs per female 42.00+1.37 59.86+1.61
Pt (HfE/BE) Sex ratio (female/male) 1.65 2.85

WERE H = B ETHH Adult pre-oviposition period of female adult (d) 2.67+0.06 1.90+0.05
MPEYIHT Total pre-oviposition period of female counted from birth (d) 19.01+0.18 13.22+0.11

1745 % Survival rate (%)
Y4 /7 Fecundity (eggs)

Y Age (d)
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TEHE % Survival rate (%)
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Fig. 2

occidentalis (B)
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A 7 /NARIE RN PG AR R B 2 802 A s P
HEEANFEMBSKE S (R 3) o s S
FHAE . MVETHA, NG IR KR Y TR
J7 /AR KRR 00 Sl s Y 13,654 13.24.0.064 0.07 .
PG A i) Ly S~ 3) HA J RRRE  is BRF ) 021 R
e, 43T 431df2.12d.
2.5 FEANMEBNAZEDSNERESES

P 7 /A P ] D R R 5 8 - B B A i U
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SEAE e BE AN MR A W AR, e SR B
Bk A, IR R R L R R A i 3 SR
T A2 A I TR) Al A 2 B Ay B A () B I T

Age-specific survival rate (/,), age-stage-specific fecundity (f,), and age-specific fecundity (m,) of O. similis (A) and F.

&3 FEAHNEEMALEDMNMESH

Table 3  Population parameters of O. similis and F.
occidentalis

MESH FaJ5 N HEH L
Population parameter O. similis F. occidentalis
YRS 14.29+1.70 27.94+2.54
Net reproductive rate (Ry)
TR 39.38+3.71 52.62+2.84
Gross reproduction rate (GRR)

B 0.1240.01 0.18+0.01
Intrinsic rate of increase (r, per day)
JH B 1.12+0.01 1.19£0.01
Finite rate of increase (4, per day)
A W] 23.05+0.24 18.74%0.16
Mean generation time (d)
TR N % I 1) 6.02 3.90
Doubling time (d)
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Fig. 3 Life expectancy of each insect stage (Eyj) of O. similis (A) and F. occidentalis (B)
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Fig. 5 Age-stage-specific predation rate (Cy) of O. similis

after preying on the 2nd instar nymph of F. occidentalis
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Fig. 6 Age-specific survival rate (/), age-specific predation
rate (k,) and age-specific net predation rate (q,) of O. similis

after preying on 2nd instar nymphs of F. occidentalis
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