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A study on influence factors of search efficiency of Eocanthecona furcellata

( Hemiptera) on Spodoptera litura ( Lepidoptera: Noctuidae) in tobacco
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Abstract: The predatory stink bug Eocanthecona furcellata ( Wolff) is an important polyphagous insect
predator which as a kind of important biological agents to control on Spodoptera litura ( Fabricius) in
tobacco fields. In order to find out the influence of different factors on the search efficiency of E. furcellata

and improve the control efficiency in the field based on the quadratic general rotary unitized design the
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effects of different factors ( such as release density larval density and number of tobacco plants) on the
search efficiency of E. furcellata were studied in this paper. The results showed that the quadratic
orthogonal regression model of the predation efficiency (Y) for release density of E. furcellata ( X,)
larval density of S. litura ( X,) and number of tobacco plant ( X;) was Y =67. 82809 +6. 74050X, -
4.92690X, — 1.22581X, —9.22848X,” - 1.32656X,> — 9. 98862X,” + 4. 17500X, X, + 8. 17500X, X, +
0. 87500X,X, with good fitting degree. The single factor effect analysis showed that the influencing extent
of factors on the search efficiency of E. furcellata was release density of E. furcellata ( X,) larval density
of S. litura ( X,) and number of tobacco plant ( X;). The release density of E. furcellata had a
significant positive effect on the search efficiency of predator. The result of analysis on interactive effect
indicated that the search ranges of E. furcellata was expanded with the increase of the number of tobacco
plants  which inhibited the gain effect of E. furcellata and S. litura density and made negative effects on
the predation efficiency. The different factors such as release density of E. furcellata larval density of S.
litura  and number of tobacco plant had effect on the search efficiency of predator which the interaction
among there factors was obvious.

Key words: Cahtheconidea furcellata ( Wolff) ; Spodoptera litura ( Fabricius) . ; tobacco pest; predation

efficiency; biological control
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Table 1 Natural factors level and codes value of three factors

X,
X | (
Release density of
Code value
Eocanthecona furcellata

X, (7))

Larval density of

Xy C 7))

) Number of tobacco plant
Spodoptera litura

-1.682 1 5 1
-1 2 10 2
0 3 15 3
1 4 20 4
1. 682 5 25 5
1.2.2 .
4 ¢ o
24 h 24 h
. 2
50 em x50 em x50 cm) 2.1
N 3~4 N
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. (Y)
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Table 2 Quadratic general rotary unitized design of three factors and the results

Test factor

X, (7 ) X « 7)) _
Release density of Larval density of N C) (%)
Test Number of tobacco plant
iber Eocanthecona furcellata Spodoptera litura Predation
efficiency
Code value Actual value Code value Actual value Code value Actual value !
1 -1 2 -1 10 -1 2 59.1
2 -1 2 -1 10 1 4 46.6
3 -1 2 1 20 -1 2 63.2
4 -1 2 1 20 1 4 45.4
5 1 4 -1 10 -1 2 24.7
6 1 4 -1 10 1 4 36.1
7 1 4 1 20 -1 2 36.7
1 4 1 20 1 4 60. 4
9 -1.682 1 0 15 0 3 32.2
10 1. 682 5 0 15 0 3 53.4
11 0 3 -1.682 5 0 3 73.5
12 0 3 1. 682 25 0 3 56.8
13 0 3 0 15 -1.682 1 44.2
14 0 3 0 15 1. 682 5 37.1
15 0 3 0 15 0 3 72.6
16 0 3 0 15 0 3 64.8
17 0 3 0 15 0 3 63.7
18 0 3 0 15 0 3 66. 4
19 0 3 0 15 0 3 71.2
20 0 3 0 15 0 3 67.9
F,=0.9572 < F, (5 5) =3.45 XX, XX,
( 3 0.01
F,=37.1389 > F,, (9 10) =3.14 0.01 N
o by« b,b,
0 b,b, 0.5
t P (X3)
b,v b, b;b,+v biby;. b/b,.
b, b, 0.01 o 0.9720 F
( 4). 37. 1389
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Table 3 Result of lack of fit test and significance testing on regression model

Source of variation Sum of square Degrees of freedom Mean square Lack of fit test

Significance test

Q  Regression 4080. 4813 9 453.3868 F, =37.13890
Q  Residua 122. 0787 10 12.2079
Q  Lakori 59. 7053 5 11. 9411 F, =0.9572
Q  buw 62.3733 5 12. 4747
Qo 4202. 5600 19 -
4 t
Table 4 Result of t — test of regression coefficient of different factors
r l P - P
Partial correlation coefficient Regression coefficients ¢ — value P - value Significance level
r(y X,) =0.9141 6. 7405 7.1293 0. 0001 P <0.01
r(y X,) =-0.8549 -4.9269 5.2111 0. 0003 P <0.01
r(y X;) =-0.3793 -1.2258 1. 2965 0.2213 P<0.5
r(y X;* X,) = -0.9537 -9.2285 10. 0268 0. 0001 P <0.01
r(y X,* X,) = -0.4147 - 1. 3266 1.4413 0.1774 P<0.5
r(y X;* X;) = -0.9601 -9.9886 10. 8527 0. 0001 P <0.01
r(y X,* X,) =0.7302 4. 1750 3.3797 0. 0061 P<0.01
r(y X, * X;) =0.9023 8. 1750 6.6178 0. 0001 P <0.01
r(y X,* X;) =0.2186 0. 8750 0. 7083 0. 4935 P<0.5
R =0.9854
F=37.1389 df=(9 10)
S =3.4940
Ra =0.97202
2.2 (X)) > (%) >
(X3)
Ys, = 67.82809 + 6.74050X, - 9. 22848)(12 °
X,
Ys, = 67.82809 - 4.92690X, - 1. 32656)(22 (X | (Xs)
. (1)
Ys; = 67.82809 - 1.22581X, - 9. 98862)(32
Xj: 0-1(3~4 /)
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Fig. 2 Analysis on interactive effect
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