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Effect of Nectar Plant Cosmos bipinnata on the Population Dynamics of
Predatory Natural Enemies
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(1. College of Agriculture, Yangtze University, Jingzhou 434025, China; 2. Institute of Plant and Environment Protection, Beijing
Academy of Agriculture and Forestry Sciences, Beijing 100097, China)

Abstract: Nectar plant, an important part of conservation biological control, can support the colonization of
natural enemies in filed and enhance pest biological control. In order to evaluate the effect of nectar plants on
natural enemies, population dynamics of natural enemies and pests in Cosmos bipinnata, Lythrum salicaria,
Symphyotrichum novi-belgii strips were compared with those in the natural weed area, and the impact of cosmos
on ladybird and aphid populations were evaluated under different planting densities. Results showed that, in
comparison with the natural weed area, the population size of natural enemies and pests in L. salicaria was higher,
and the population size of natural enemies in cosmos strip was higher while that of the pests was less, where the
predatory ladybirds were the dominant natural enemies. The population size of ladybirds and aphids in cosmos
differed significantly between planting densities, higher in cosmos strip with 50% planting density than that with
100% planting density, and the ratio of natural enemies to pests was significantly higher in cosmos strips of the
two planting densities than that of the natural weed area. This study indicates that cosmos strip attracts and
conserves natural enemies in filed and can be potentially used as nectar plants in habitat management for
conservation biological control.
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Table 1 Species and numbers of arthropods collected in 2017—2019

I H i i P& %5 Number
Functional group Order Familly Species 2017 2018 2019
i MR &L Predators
b0 3 H Coleoptera PLF} Coccinellidae S EFIH Harmonia axyridis 631 24 18
Ladybeetles I Coccinella septempunctata 3
Z %51 Hippodamia variegata 36
/NEWE Flowerbugs J-# H Hemiptera 16 Anthocoridae  /NEWE Orius spp. 116 0 18
% Lacewings ik H Neuroptera HI4FL Chrysopidae  HHARIEFIS Chrysoperla sinica 237 0 0
frlefi Hoverflies X# H Diptera TrRfUER}L Syrphidae M ETWFNE Episyrphus balteatus 269 0 2
Wk Spiders Wk H Araneae Wk Bl Thomisidae = RAEW Misumenops tricuspidatus 88 0 2
241 Total number 1341 24 79
1L Pests
¥ i Aphids M H Hemiptera 1%} Aphididae WYLBEUF Aphis citricola 1770 435 2229
UF 4y Aphis spp. 50 405 692
%[5y Thrips 280 H Thysanoptera %5} Thripidae 168y Frankliniella intonsa 1516 0 308
Hr A Whiteflies J-#H Hemiptera MEFEL Aleyrodidae  JH¥YE\ Bemisia tabaci 308 0 0
441 Total number 3644 840 3229

2.1 AEEREYT TR EENE

2RIl B R B AN R B IR e (B 1D o BR, frlfi, B, /NME
W MR AR 2 Ry BT AR T S 2249 B BRI fA AR B G F356=162.93, P<<0.001;
i F356=110.80, P<<0.001; #1%: F;5=95.39, P<<0.001; /NElE: F3s6=16.41, P<0.001; #itk:
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He BUE M EhRUER, AR TR E R B3, BFENKFR P<0.05.
Note: The value is the mean = standard error, different letters indicate significant difference, and there is a significant difference when P<<0.05.
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Fig.1 The total number of predatory natural enemies and pests on different nectar plants strips (A: 2018; B: 2019)
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Fig.2 Population dynamics of predatory natural enemies (A) and main pests (B) on cosmos strips
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Fig.3 The total number of ladybirds (A), aphids (B) and the natural enemies to pest ratio (C) of cosmos strips under different planting

densities
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Table 2 Results for GLE regarding the effect of treatment, year, and the interaction on the abundance of ladybirds and aphids

on cosmos strips

AR i Variation A df F P

L Ladybirds

AbEE Treatment 2 11.35 0.002%*
4 Year 1 8.78 0.012%
AbFE X 4F4 Treatment X year 2 1.52 0.257

1 41 Aphids
A Treatment 2 27.61 <0.001***
AE4 Year 1 44.66 <0.001%#*
AbFE X 4F4 Treatment X year 2 14.37 0.001%*

e BEMACEA*P<0.05; **#P<0.01; ***P<<0.001,
Note: The significance level is *P<<0.05; **P<<0.01; ***P<<0.001.
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