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Effects of key parameters in the field application of banker plant system

on population colonization and pest control of Coccinella septempunctata
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Agricultural University, College of Agronomy, Chengdu 611130, China; 2. Beijing Academy of Agriculture
and Forestry Sciences, Institute of Plant Protection, Beijing 100097, China)

Abstract: Banker plant system is an emerging protective biological control technology for improving the
efficient and sustainable pest control of natural enemy insects in recent years, but the effect is unstable in
field application, mainly due to the lack of clarity of key parameters in the field application of banker plant
system. Coccinella septempunctata, as a high efficiency predator, severely limits its sustainable pest control
efficiency due to its low colonization rate in the field. The study explored how key parameters such as the

initial density of different alternative prey affect the population dynamics of the predator insect,
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C. septempunctata, and its efficacy in controlling the target pest, Myzus persicae. The experimental results
indicated that when the alternative prey, Megoura crassicauda, was inoculated at different initial densities
in the banker plant system, there were significant differences in the number of individual C. septempunctata
and the density of M. persicae. The Y, and N, treatment groups, with an initial inoculation density of 300,
had significantly lower M. persicae populations between 21 to 28 days compared to other treatment groups,
and the colonization rate of C. septempunctata was significantly higher between 7 to 14 days compared to
other groups. Compared to the control, the initial setup of a 1-day cover removal effectively helped maintain
the number of C. septempunctata individuals and was conducive to the establishment of egg and larval
populations within 7 to 14 days. At a distance of 9 meters from the banker plant system, the colonization
rate of adult C. septempunctata was higher than in other treatment groups, proving that the effective range of
the C. septempunctata banker plant system can reach up to 9 meters, which was beneficial for the
maintenance of C. septempunctata populations and the sustainable control of pests. This study provides

theoretical support for the scientific application in the field, which helps to improve and optimize

Hh | %N

sustainable pest control ecological strategies in conservation planting systems.

Key words: Banker plants system; Coccinella septempunctata; shroud test; field trials
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Fig. 1 Cumulative amount of eggs and larvae of Coccinella septempunctata under different treatments

e RN AR AL BRI 28 B R 2 7 22 0BT e P=0.05 KT 25 B3, nsfCRZR AT E . Note: * indicated that there was a

significant difference between different treatments at the level of P=0.05 by one-way ANOVA, and ns represented no significant

difference.
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Table 1 Populations of Myzus persicae under different treatments of Coccinella septempunctata banker plant system
WG R S R4 3 32K 3 meters(0,)
B Shrouded
Density treat 7d 14d 21d 28d 35d 42d
v v 37.830 + 263.000 = 1025.200 + 530.000 =+ 333.000 + 1 450.000 +
10 6.047 a 129.084 a 187.729 a 61.353 b 148.552 a 409.268 a
100
N N 32.000 + 187.710 = 858.670 + 1637.570 + 482.170 + 1371.000 +
10 5.460 a 39.341 ab 229.801 ab 381.220 a 154.630 a 303.726 a
y . 23.710 + 20.860 + 107.430 = 300.290 + 494.710 + 644.290 +
0 9.005 ab 7.698 b 50.651 b 125.932 b 82.830 a 157.794 a
300
- \ 6.860 = 27.570 + 34.000 + 370.000 + 330.000 + 1 575.000 +
0 3.370 b 18.385 b 16.172 b 103.379 b 136.179 a 341.748 a
58 B8 A Shrouded treat *
R Density * * *% ok
8 B8 LD T ) b e b 3
Shrouded treat * density
WG SR AL A 9>k 9 meters(0,)
BRI Shrouded
Density treat 7d 14d 21d 28d 35d 42d
Y . 24.570 + 404.710 + 1 005.290 + 1339.710 + 157.140 = 300.000 +
0 6.055 a 114.714 a 250.776 a 340.986 a 96.325 b 100.000 b
100
N N 6.430 = 11.000 = 97.830 = 664.830 + 844.830 + 1569.330 +
0 2.680 b 6.370 b 60.654 b 235.079 ab 237.036 a 325311 a
4y v 24.000 + 27.710 = 120.140 = 651.860 + 226.000 + 299.290 +
0 3.606 a 10.042 b 45.542 b 219.402 ab 68.664 b 124.941 b
300
=N N 12.430 + 16.140 = 92.290 + 285.290 + 188.330 + 321.670 +
0 4.750 ab 6.773 b 64.644 b 247.119 b 77.981 b 213.891 b
& 5 4 3 Shrouded treat wx w3 wE *

2 Density

T FAL B Ul 2 S

Shrouded treat * density

sk

ek

sk

ek

e R EAE R TR E R HE AR ZE, FIIRFEFERERAFZES (P<0.05), *RRAFAFRRZAEAGREES (P<
0.05), *=*FTRAEHEZZMAEN D EZES (P<0.01). Note: Data in the table were the average + standard error of seven

replicates, and different letters in the same industry indicate different differences (P<0.05), * indicated a significant difference

between different factors (P<0.05), while ** indicated an extremely significant difference between different factors (P<0.01).
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Table 2 Colonization rate of Coccinella septempunctata under different treatments of banker plant system

WIRTERD GEEE AL
R Shrouded

32K 3 meters (0,)

Density treat 7d 14d 21d 28d 35d 42d
HY Yo 0.00+0.00a 0.00+0.00a 7.00+1890a 0.00+0.00a 0.00+0.00a 0.00 + 0.00 b
100
JEN Ny 7.00+1890a 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.00=+0.00a 0.00 +0.00 b
A[Y Y,, 1450+2440a 7.00+1890a 7.00+0.00a 0.00+0.00a 7.00+18.90a 129.00+ 106.90a
300

TN Ny, 21.50+3934a 0.00+0.00a 0.00+0.00a 7.00+1890a 7.00+18.90a 43.00+39.34a

& B8 4b B Shrouded treat
R Density *

T FLAL B R) i H R o

Shrouded treat * density

WIEHFD B A
R Shrouded

9>k 9 meters (0,)

Density treat 7d 14d 21d 28d 35d 42d
HY Y, 0.00+0.00b 0.00+000b 7.00+1890a 7.00+1890a 0.00+0.00a 43.00+39.34a
100
JEN N 0.00+0.00b 0.00+0.00b 7.00+1890a 7.00+18.90a 0.00+0.00a 0.00 = 0.00 a
f[Y Y, 21.50+39.34a 21.50+£39.34a 7.00+18.90a 7.00+1890a 7.00+18.90a 29.00+24.40a
300
JN Ny, 1450+2440a 0.00+0.00b 0.00+0.00a 7.00+1890a 7.00+1890a 71.00+37.80a
JEEE AL P Shrouded treat ®
2 JE Density * *
T SR A PR A) B 12 o

Shrouded treat * density

e R EdE 7 R AR R 22, RIS T RRR AR 2R (P<0.05), *FRARFRZAEA RFESR (P<
0.05). Note: Data in the table are the average + standard error of seven replicates, and different letters in the same industry indicated

different differences (P<0.05), * indicated a significant difference between different factors (P<0.05).
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