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A preliminary investigation on establishment of Triticum aestivum L. -
Rhopalosiphum maidis ( Fitch) - Propylea japonica ( Thunberg) banker

plant system
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Abstract: Banker plant system ( BPS) is a form of conservation biological control with the goal of
sustaining a reproducing population of natural enemies to suppress the pest for a long time. We selected
Rhopalosiphum maidis ( Fitch) and Triticum aestivum L. as the alternative prey and banker plant for
Propylea japonica ( Thunberg) establishing banker plant system to against Myzus persicae ( Sulzer) .
Feeding preference experiments and orthogonal array design were conducted to optimize this kind of BPS
in the paper. The results showed that the optimal combination for the maximum quantity of P. japonica
adult was introducing 720 R. maidis the fourth day after sowing wheat seeds five days later introducing
30 newly hatched P. japonica larvae. The feeding preference experiment demonstrated P. japonica had
strong preference for M. persicae as well as R. maidis.

Key words: banker plant; Propylea japonica; Rhopalosiphum maidis; Myzus persicae; orthogonal array

design; biological control

(973) (2013CB127605) ; (31171899 31372243) ;
(2012CXZD0004) ; ( KJCX20140101)
1991

Author for correspondence E —mail: lsshpang@ mail. sysu. edu. cn; zf6131@263. net



868 Journal of Environmental Entomology 36

( 1999) .

( Frank 2010) .
« )

( Huang et al. 2012) ,

Encarsia  Sophia

Stacey ( 1977)
( Girault & Dodd)

Trialeurodes vaporariorum ( Westwood)

Rhopalosiphum

padi (L.) .

Schizaphis graminum ( Rondani) Bemisia

tabaci ( Gennadius) ;

( Frank 2010; Andrea and Lépez 2014) .
Propylea japonica

Coleoptera. Coccinellidae |
Propylaea
. . Aphis gossypii Glover

Helicoverpa armigera ( Hubner) .
Empoasca  biguttula  ( Shiraki ) .
Nilaparvata  lugens ( Stal ) |
Cnaphalocrocis medinalis ( Giienée)

o

( 2004;
2006; 2007; 2013) .

( 2012; Xiao

et al. 2012) .

Myzus persicae ( Sulzer)

Homoptera Aphididae Myzus
50 400 o
( 2000) .
(
2012) .
( 2011) »
N N (
2010) .
1
1.1
(116°59°E  40°6” N)
(
+60 55.0 ecm x55.0 em x55.0 cm) o
25 +1C 60 5%
16 L:8D 1000 Lx,
(
58)
o : 25+1C
60 +5% 16 L . 8 Do 2 c¢m
25 d o
1.2 - -
4
3 _ _



6 : - - 869

(A). (B) . ( 2). 10 cm.
(C) . (D)o 10 cm 8 g,
3 L, (34) 12 h o 5 .
1 - - L, (34)

Table 1 The table of factor level of L, (3*) orthogonal array design of 7. aestivum —R. maidis — P.

Japonica banker plant system

Factor
(A) (B) (€ (D)
Level Period of introducing Density of Period of introducing Density of
R. maidis (A) R. maidis ( B) P. japonica ( C) P. japonica ( D)
1 3 240 3 10
2 4 480 4 20
3 5 720 5 30
1 ; o Note: The day sowing wheat

was considered as the first day related to the period of introducing R. maidis; The day introducing R. maidis was considered as the

first day related to the period of introducing P. japonica.

) - - 1.4
Ly, (3%)
Table 2 The project of the orthogonal experimental design of
T. aestivum —R. maidis — P. japonica banker plant system SPSS 16. 0 ’
A B c D General Linear Model

1 3 240 3 10 Duncan’s o

2 3 480 4 20

3 3 720 5 30 2

4 4 240 4 30

5 4 480 5 10 21 - -

6 4 720 3 20

7 5 240 5 20

8 5 480 3 30 (1 2)

9 5 720 4 10
1.3 o 4

(2008) —
— — o
120: 120, 120: 90. 120: 60. 90: 120, 90: 90. A,B,C;D,
60: 120, 60: 60, 24 h 720 5d
10 c¢m. 30 o

1.5 cm 24 h o
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Fig. 2 Influence of different factors on the survival rate of
Fig. 1 Influence ofdifferent factors on the amount of

P. japonica adult

P. japonica adult

3 - - L, (3%
Table 3 The result of the orthogonal experimental design of T. aestivum — R. maidis — P. japonica banker plant system
factors Results
A B C D
Amount of adults  Survival rate Wight (mg) Female rate ( %)
1 1 1 1 1 6.4 0. 64 6.41 1:01
2 1 2 2 2 13.8 0. 69 6.24 1.03 1 1
3 1 3 3 3 19.2 0. 64 6.10 1.09 11
4 2 1 2 3 16. 4 0.54 5.87 0.95:1
5 2 2 3 1 7.6 0.76 6. 60 1:01
6 2 3 1 2 15.6 0.78 6. 40 0.95:1
7 3 1 3 2 12.4 0.62 6. 00 1.07 : 1
8 3 2 1 3 15.6 0.52 6.11 0.95:1
9 3 3 2 1 7.8 0.78 6.71 0.95:1
k, 39.4 35.2 29.6 21.8
k, 39.6 37.0 38.0 41.8
ky 35.8 42.6 47.2 51.2
K, 13.13 11.73 9.87 7.27
Amount
of adult K2 13.2 12.33 12. 67 13.93
K, 11.93 14.2 15.74 17.07
R 1.27 2.47 5.87 6. 66
ok ky Ky 1. 2.3 VKK K, 1 .2.3 ;R . Note: k, Kk,
k, represent the sum of the level 1 2 3 respectively; K, K, K, represent the mean of the level 1 2 3 respectively; R is the

difference between the mean of different levels.
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Table 4 Feeding preference of P. japonica adult on coexisted prey R. maidis and M. persicae
( / ) Prey quantity ( R. maidis/ M. persicae)
P. japonica  Prey 120/120 120/90 120/60 90/120 90/90 60/120 60/60
62.3+£3.5 59.3+7.2  63.3x11.6 42.7x5.7 41.7 4.5 35.7+1.5 36.0+6.2
? 58.3+7.5 44.7 £4.7 34.7 £5.5 64.3+£8.0 54.3+7.2 65.7+7.1 41.0+7.0
54.3+4.0 52+7.0 51+7.5 43.3£5.0 44.3£7.8 28.7+8.6 37.3+6.1
’ 50.0+8.0 47 +11.4 33.7+£3.5  54.3x11.0 44 +£3.6 55.3+5.9 35.7+4.9
( Xiao et al. 2011; Wong and Frank
3 2012) .
o (
2013) .
( Frank 2010; 2013) . ( Huang et al.
2013) . N N
o Chi  Yang (2003)
1199.5 o
27°C -29C 14-19 d N N
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