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Detection of functional plants in relation to the population dynamics of

natural predators and pests

MI Ying-Ying'?, YANG Ya-Jie’, WANG Su’, JIN Zhen-Yu'®, LI Shu’* (1. College of Agriculture,
Yangize University, Jingzhou 434025, Hubei Province, China; 2. Institute of Plant and Environment
Protection, Beijing Academy of Agriculture and Forestry Sciences/Key Laboratory of Natural Enemies
Insects, Ministry of Agriculture and Rural Affairs, Beijing 100097, China)

Abstract: Emerging ecological regulation techniques are important measures for natural enemy habitat
management using non-crop plants. In order to screen suitable functional plants to increase the
effectiveness of predatory natural enemies, and thus improve the control effect of natural enemies on pests
in agricultural ecosystems, we monitored and investigated the temporal dynamics of arthropods communities
in 15 functional plants. Then the accumulations, the predator-herbivore ratio as well as the relationship
between dominant groups of natural enemies and phytophagous pests, and the temporal dynamics were
compared. The results showed that Vigna radiata, Medicago sativa, Ricinus communis, Brassica
alboglabra , Ocimum bastlicum and Sesamum indicum had a greater accumulation of predators and predator-
herbivore ratio than other plants. Meanwhile, these predators were clearly correlated with herbivore and

temporal dynamics. These were could be used as functional plants in habitat management, which were
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beneficial to the dominant natural enemies Chrysoperla sinica, Harmonia axyridis and so on. This study

provides the basis and new ideas for further detection of functional plants used in conservation biological

control.

Key words: Functional plant; conservation biological control; integrated pest management; predator

natural enemy
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Table 1 Characteristics of 15 functional plants to be screened

4 Ft A A 153 —AEH ZAF A
Species Family Blooming month Annual/perennial
T R Abutilon theophrasti H3EPRl Malvaceae 07 -08 Jul. - Aug. —4E4: Annual
I¥# Brassica alboglabra + 7R} Cruciferae 05 —06 May. — Jun. —4E4 Annual
B Ricinus communis KBl Euphorbiaceae 06 —09 Jun. — Sep. —4FEAE Annual
L5 Vigna radiata G A} Leguminosae 06 —07 Jun. - Jul. —4FE Annual
LI H T Medicago sativa A} Leguminosae 06 - 10 Jun. - Oct. —AFH:/ Z4E 42 Annual/Perennial
W% Anethum graveolens AFEF Umbelliferae 05 —08 May. — Aug. —4E4: Annual
K3 Centaurea cyanus %%} Compositae 06 —08 Jun. — Aug. —4EE/ W4 Annual/Biennial
Ti 5558 Tagetes erecta 4%} Compositae 07 —09 Jul. - Sep. —4F4: Annual
[ H %% Helianthus annuus 4%} Compositae 07 =09 Jul. - Sep. —4FH Annual
H#H % Mairicaria chamomilla %%} Compositae 05 —07 May. — Jul. —4FA: Annual
BB Thymus mongolicus JEIEF} Labiatae 07 -08 Jul. - Aug. Z4E: Perennial
4 Origanum vulgare JEIEF} Labiatae 07 —09 Jul. - Sep. L4 H: Perennial
B #) Ocimum basilicum JEIEF} Labiatae 07 -09 Jul. - Sep. —4F4 Annual
Z R Sesamum indicum HMEL Pedaliaceae 08 —09 Aug. - Sep. —4F4: Annual
FiJK Cucurbita moschata #H P B} Cucurbitaceae 07 —08 Jul. - Aug. —4F/E Annual
L3 Cirsium setosum %%} Compositae 06 —09 Jun. - Sep. —4E4 Annual
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Fig. 2 Clustering heat map of population correlation analysis of predatory natural enemy lacewings ladybirds

and four major pests on functional plants
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whitfiles; B, Clustering heat map of population correlation analysis of ladybird with aphids, thrips, bugs and whitfiles.
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Fig. 3 Population dynamics of lacewing, ladybird and phytophagous pests on six of functional plants
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B o oA A 1 T ORI A0 8 IR S U R R )
Bd, PRI, BB X Se 38 S5 /E R IR, A B T 0
TEYIREAEY)

[, 255 B RN FAEY Bk A
O, ALl AR S erh, Al A T &) 32 A X
e PR AR B AR i DO REAE Y, TE AR
N TFAERE W) 25V R IR By B T
REMEM S /NEE . EoKk, B, RESFNRUK A&
BARRIVEW AT RIME SR, EE A A T Bl dUk A4
AR AR, ARSI AR e e, A X R 3
qpy R A WA (PN IR S, 20195 Li et al.
2021) , W EITT 735 VE R — R EA A A B T
Wl E AR (Silva et al., 2021) o HHUIEATDL,
DIREAEY) (A AEAEAE AT LR THAH QB A H A KR
B RS FEE, A% B RIFH RP6 N
#r i ( Letourneau et al. , 2011; Paredes et al. ,
2019) ,

AP N TR T ARG A& T
KEBAEAF DI REAEY) B ik A%, R D&
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HETERBO A e AGm . R R A R AR R )
By N B 0 A B e 3 N B i S oS S B 1
SRR S EOR, AT X D REAE AR
LSRG B S BB, bb Gk &2 < A6 3 B O
(RFBR%E, 2021), i B m D) eeta v A i ik —
T, L Mt A = S bR oK L AE W AR BOIR
SRR e TS A R DI RE A Y, A 2 A B
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