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Abstract In order to clarify the species and population dynamics of thrips and their main predatory insects, the
species of thrips and their natural enemy and population size in Capsicum annuum fields were investigated in
Panlong district, Kunming city in 2019 and 2020, and the temporal niches were analyzed. The results showed that

10 thrips species were collected in C. annuum fields, and the dominant thrips species were Frankliniella
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occidentalis, Thrips flavus, T. flavidulus and F. intonsa. F. occidentalis has the highest dominance index of
0.593 and 0. 551 in these two years, respectively. The main predatory insects were Orius similis, O. bifilarus and
Harmonia axyridis. Among which O. similis has the highest dominance index of 0. 759 and 0. 728, respectively in
the two years. The population size of F. occidentalis has maximum fluctuation range over time in the two years,
the highest population size was observed in early-to-mid July (66.5 and 61.5 individuals per square meter of
sampling plot, respectively). However, the peak periods of predatory insects lagged behind that of thrips. T.
flavus had the highest value of temporal niche breadth (0. 80) in 2019, while T. flavidulus had the highest value
of temporal niche breadth (0. 87) in 2020. T. flavus and T. flavidulus had a high niche overlap index compared
with other dominant species of thrips, and these two species of thrips had similar activities in temporal niches.
These three predatory insects had similar temporal niche breadth and niche overlap index during sampling, and
therefore, they had slight competition in C. annuum fields. Thrips population size in C. annuum fields was
higher than that of other insects, and F. occidentalis was the most dominant species, which should be focused on
in pest control. Orius similis, O. bifilarus and H. axyridis were the main predatory natural enemies for
controlling thrips in C. annuum fields. It would be better to protect their population as much as possible and
enhance the control function of natural enemies against thrips before the flowering period of C. annuum and
during various agricultural management practices.
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Table 1 Species and dominance of thrips and main natural enemy insects in Capsicum annuum fields
2019 2020
, ; P YRR AL PR YR AL Y
o S R 3 =T 3 i
Mean number of Dominance Mean number of Dominance
individuals per survey individuals per survey

#Hj % Thrips VAEHE] D Frankliniella occidentalis 351. 30 0.593 368. 36 0. 551
W Thrips flavus 107. 50 0.181 119. 79 0.179

I\ EHE S T, flavidulus 48. 90 0. 074 63.79 0. 095

HH L F. intonsa 37.50 0. 063 46. 93 0. 070

AR H] D Haplothrips chinensis 14. 70 0. 025 25. 86 0. 036

SAH T Megalurothrips distalis 15. 20 0. 021 9. 36 0. 008

FEHRET S T, palmi 13. 10 0.015 28. 64 0. 037

=S L Aeolothrips yunnanensis 1. 70 0. 002 2.14 0. 001

W 5 T, tabaci 1. 40 0. 001 0.93 0. 000

Wik aE] L T. hawaiiensis 1. 20 0. 001 2.57 0. 002

MEVERHE R B /INESE Orius similis 54. 70 0. 759 56.93 0.728
Predator insects  — g \\7pik O, i filarus 9. 90 0.124 12.79 0. 140
SOE R Harmonia axyridis 7.50 0.073 8. 50 0. 093
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“Mean number of individuals per survey” is the ratio of the total number of thrips or predator insects surveyed at all sampling points in

three plots in a year to the number of surveys conducted in that year.
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The data in the graph are mean + SE of insects per square metre. The same applies below
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Fig. 1 Population dynamics of thrips in Capsicum annuum fields
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Fig. 2 Population dynamics of main natural enemy insects in Capsicum annuum fields
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Table 2 Temporal niche breadth and overlap index of thrips and main natural enemy insect populations

in Capsicum annuum fields in 2019

ﬁ]A T.p T.t F.o A.y T.h T f T. fd F.i H.c M. d O.s H.a O. b
Species
T. p 0.18 0.73 0.77 0.52 0.79 0.61 0. 64 0. 59 0. 69 0.23 0. 70 0. 84 0.61
T.t 0.12 0.51 0. 70 0. 85 0. 38 0. 36 0.52 0. 50 0.12 0. 49 0. 69 0. 40
F.o 0.52 0. 62 0.61 0.92 0. 89 0. 90 0.91 0. 65 0.93 0. 88 0.91
Ay 0. 38 0. 69 0.53 0. 44 0. 61 0. 64 0. 33 0. 55 0. 65 0. 56
T.h 0.07 0. 46 0. 46 0.58 0. 50 0. 30 0. 57 0. 70 0. 56
T. f 0. 80 0. 95 0.92 0. 90 0. 69 0.98 0. 81 0.91
T. fd 0. 66 0. 88 0. 83 0. 62 0.92 0. 84 0. 87
E.i 0.52 0. 82 0.77 0.91 0.78 0.93
H.c 0. 67 0.58 0. 90 0. 87 0.78
M. d 0.16 0. 65 0.43 0. 81
O.s 0.73 0. 83 0. 90
H.a 0.52 0.72
O.b 0. 56
D) TR AL AR & R I AR S ALTERE . FLoo: ViAES B T. fo 858 By T, fd: )\ D F. i B8 5y H. o HeRE#
M. d: S5 K[ T. pARf#I S A, y: ZFSET S Tt W8S T, h M85 O, s: B /MERE; O. b: Z3UNMEW; H.a: @ HH,

K3,

The data on the diagonal were the temporal niche breadth value between populations. F. o:F. occidentalis; T. f:T. flavus; T. fd:T. fla-
vidulus; F. i.F. intonsa; H. c: H. chinensis; M. d:Megalurothrips distalis; T. p:T. palmi; A. y:Aeolothrips yunnanensis; T.t.T. taba-
ciy T.h:T. hawaiiensis; O. s:Orius similis; O. b;Orius bi filarus; H. a: Harmonia axyridis. The same applies in table 3.
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Table 3 Temporal niche breadth and overlap index of thrips and main natural enemy insect populations

in Capsicum annuum fields in 2020

. ﬁl T. p T.t F.o Ay T.h T. f T. fd F. ¢ H.c M. d O.s H.a O.b

Species
T.p 0.70 0.32 0. 85 0.63 0. 46 0.91 0. 86 0. 90 0.76 0. 68 0.92 0.93 0. 86
T.t 0.07 0. 42 0.07 0. 14 0. 39 0.43 0.43 0. 34 0. 04 0. 40 0. 45 0. 27
F.o 0. 57 0. 59 0. 48 0.92 0.92 0. 90 0. 84 0. 59 0. 95 0.92 0. 87
Ay 0. 33 0. 30 0. 54 0. 55 0. 55 0. 54 0. 30 0. 55 0. 53 0. 44
T.h 0. 15 0. 53 0. 55 0.61 0. 61 0. 43 0. 49 0. 48 0. 59
T f 0. 85 0.98 0. 97 0.92 0. 69 0. 98 0. 96 0. 94
T. fd 0. 87 0. 97 0. 94 0. 64 0. 97 0. 93 0.92
F.i 0. 82 0.91 0. 64 0. 95 0. 93 0. 90
H.c 0.77 0.58 0. 88 0. 86 0. 87
M. d 0. 27 0. 66 0. 64 0.77
O.s 0.76 0. 95 0. 93
H.a 0.71 0.92
O. b 0. 64
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