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Abstract: Eocanthecona furcellata (Wolff) is a key natural enemy of the agricultural pest
Spodoptera litura (Fabricius) and plays a significant role in biological control strategies. This
study aimed to evaluate the effects of external factors on the predation efficiency of E. furcellata
and optimize its field application for controlling S. /ifura populations. A quadratic general rotation
combination design was employed to examine the influence of three experimental factors: larvae
density of S. litura (X1), the release quantity of E. furcellata nymphs (X2), and the number of taro
plants (X3). Based on the predation rates of E. furcellata under varing treatments, a regression
model was established to describe the relationship between the predation efficiency (Y) and the
three factors: Y = 71.8751593 - 4.74158206X; + 12.83546961X, + 1.249219611X; +
0.1022956216X:% - 0.518515769X>? - 1.076015769.X3% - 0.1667500000X.X> - 0.0832500000.X,.X3 +
0.416250000X2X3. Single-factor effect analysis revealed the relative importance of the three
experimental factors on predation rate in descending order as follows: S. /itura larvae density (X1),
E. furcellata nymphs release (X2), and taro plant number (X3). By optimizing the model and
analyzing the interaction effects of three factors, the optimal ratio for maximizing predation
efficiency was determined to be 7 : 5 : 1. This corresponds to a larval density of 7 S. litura, 5 E.
furcellata nymphs and 1 taro plant, achieving a maximum predation rate of 90.83%. This study
provides valuable insights into enhancing the biological control efficacy of E. furcellata against S.
litura under field conditions, offering practical guidance for integrated pest management
strategies.
Key words: Eocanthecona furcellata (Wolff); Spodoptera litura (Fabricius); predation efficiency;
biological control; taro taro; uniform-precision rotatable central composite design
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Table 1 Experimental factor level and coded value of predation rate of Eocanthecona furcellata 4™ nymph

A i v e T
RSBk Ay gL AR
CR/FE) Xa
AL Xi CR/Z) X1 /) X
Release density of
Coded Value Larvae density of Spodoptera Number of taro plants
Eocanthecona furcellata
litura (Number of per cage) (Number of per cage)
(Number of per cage)
—-1.682 7 1 1
-1 10 2 2
0 15 3 3
1 20 4 4
1.682 23 5 5
Xi= X-15> /5 X3 X3
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Table 2 Quadratic general rotary unitized design of three factors and the results

XY K7 Test factor

X RO B CR/2ED Xo: XMTIERTRE CL/9E) Xa: FhAMK BRI
Aass Xi: Larval density of S. lifura X»: Release density of E. furcellata X3: Number of tobacco plant WEERY (%)
Test number (Number of per cage) (Number of per cage) (Number of per cage) Predation efficiency
ETLTIER SRR ETLTIER SR ETTIER SR
Code value Actual value Code value Actual value Code value Actual value
1 -1 20 -1 4 -1 4 38.33
2 -1 20 -1 4 1 2 45.00
3 -1 20 1 2 -1 4 20.00
4 -1 20 1 2 1 2 30.00
5 1 10 -1 4 -1 4 63.33
6 1 10 -1 4 1 2 70.00
7 1 10 1 2 -1 4 43.33
8 1 10 1 2 1 2 50.00
9 —1.682 7 0 3 0 3 71.42
10 1.682 23 0 3 0 3 30.42
11 0 15 —1.682 1 0 3 26.67
12 0 15 1.682 5 0 3 57.78
13 0 15 0 3 —1.682 1 53.32
14 0 15 0 3 1.682 5 26.67
15 0 15 0 3 0 3 42.22
16 0 15 0 3 0 3 31.86
17 0 15 0 3 0 3 37.78
18 0 15 0 3 0 3 57.78




19 0 15 0 3 0 3 48.83

20 0 15 0 3 0 3 46.65

X3 2 RIS B B AT RAUPER S, SRR, F=0.149<Fo1 (5,5) =3.45, R
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Y=71.8751593 - 4.74158206X; + 12.83546961X> + 1.249219611X; + 0.1022956216X,2 -
0.518515769X2 - 1.076015769X32 - 0.1667500000X1.X> - 0.0832500000X1.X5 + 0.416250000X>X5.»
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Table 3 Three factor regression coefficient t test results

fhiAH % R K EVEES R t PH

Partial correlation Coefficient Regression Coefficient T-value P-value
(v, X1)=-1.3398 —4.7416 1.5923 0.1396
r(y, X2)=0.8011 12.8355 1.0334 0.3236

r (v, X3 )=0.0780 1.2492 0.1006 0.9217

r (v, Xi%)=0.8786 0.1023 1.3717 0.1975
r (y, X22)=—0.1987 —0.5185 0.4076 0.6914
r(y, X3%)=-0.4123 -1.0760 0.8458 0.4157
r (v, XiX2)=—-0.2138 —0.1667 0.3660 0.7213
r (v, XiX3)=-0.1067 —0.0832 0.1827 0.8583
r (v, X2X3)=0.1117 0.4163 0.1827 0.8583

e RP XL Xy X 0 ARG ) BB . UM TR . Sk ARSI . Note:  The parameters Xi, Xz and X in the table
were the number of Spodoptera litura larvae, the release density of Eocanthecona furcellata nymphs and the number of taro plants.
SERATH: BEALLA A RBCN 0.9490, FAE N 8.5918, HEH /KT P<0.01, iH]iZfx
T BE I DL A a6 R 5 XA D M B ORI OR R o Xa X B IR 8R0S T
0.5, ULEHRISIRIRE) R . XA 5 RN XA G I B RCR A — BRI XX XX
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Single-factor effect x-y line chart
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Fig. 1 Analysis of single factor effect on predation efficiency of Eocanthecona furcellata
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Fig.2 Interaction between the number of Spodoptera litura larvae (Xi) and Eocanthecona furcellata (X2)
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Fig.3 Interaction between the number of Spodoptera litura larvae (X1) and taro plants (X3)
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Fig. 4 Interaction between the number of E. ficellata (X>) and taro plants (X)
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