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Optimization of the application of Fenphyroximite, Propargitis and Fenazaquin against twospotted spider mite
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Abstract

Cowpea is widely cultivated worldwide and used as an important food source. Tartanychus urticae is one of the most important pests
of beans. This study was conducted to optimize the use of acaricides by Central Composite Design, CCD, and Response Surface Method,
RSM, using Design Expert 7.00 software to reduce the use of chemical pesticides and to evaluate the optimal conditions for whole female
mortality. Process input variables were in the temperature range of 25-30°C, 55-65% humidity and 200-1260, 900—2300, 69—2330 ul /1000
ml H20 for Fenphyroximite, Propargitis and Fenazaquin, respectively. Eye— popping bean leaf discs were used for inoculation and
bioassays. The results of analysis of variance confirm that the linear model and the dose and relative humidity factors are statistically
significant with the best peak mortality of mite for Fenphyroximite, in H :57.03% and D:1045.14 ul /1000 ml H20, M:22% and the
significance of the 2FI quadratic model, temperature and relative humidity interactions for propargite mites with the lowest dosage,T:26.01
°C, H:62.97% about M:16% and linear model with humidity factor for use of Fenazaquin with best mortality rate of full female mites at H:
62.97%, D: 527.30 ul /1000 ml H20, about M: 9% which the most favorable conditions for use the three acaricides.
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Table 1- Independent variables of process and their values for tests.

Levels based on application codes Sign Independent variables
a— Fenpyroximit
-1 0 1
26 28 29 X1 Temperature levels (°C)
57 60 63 X2 Humidity levels (%)
415 730 1045 X3 Dose levels (ul/l)
b-Propargite
-1 0 1
26 28 29 X1 Temperature levels (°C)
57 60 63 X2 Humidity levels (%)
527 1200 1872 X3 Dose levels of mite (ul/l)
c- Fenazaquin
-1 0 1
26 28 29 X1 Temperature levels (°C)
57 60 63 X2 Humidity levels (%)
1184 1600 2016 X3 Dose levels of mite (ul/l)
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Table 2. The pattern of tests.

Dosage Humidity Temperature Dosage Humidity Temperature
a— Fenpyroximit
730 60 28 1045 57 26
730 60 28 1260 60 26
415 63 26 200 60 28
1045 63 26 730 60 28
415 57 26 730 55 28
730 60 28 415 63 29
730 60 28 730 60 28
730 60 30 730 60 25
730 65 28 1045 63 29
1045 57 29 415 57 29
b- Propargite
1184 63 29 1600 60 30
1184 63 26 2016 63 29
1600 60 28 1600 60 28
1600 60 28 1600 60 28
900 60 28 2016 55 29
2016 57 26 1600 55 28
1184 57 26 1600 60 25
1600 60 28 1600 65 28
1600 60 28 1184 57 29
2016 63 26 2300 60 28
c— Fenazaquin
1200 60 28 527 60 26
1872 57 26 1200 60 25
2330 57 30 1871 63 26
1200 60 28 527 57 26
1200 60 28 527 57 26
1200 60 28 1200 65 28
527 63 30 527 30 57
1200 60 28 1200 60 30
1200 60 28 1871 57 29
1872 63 30 1200 55 28
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Table 3. Response surface linear model for two spotted spider mite treated with Fenpyroximite, Propargite and Fenazaquin.

P-value F-value Mean Squares (MS) Df Sum of Squares (SS) Source
a— Fenpyroximite

significant 0/0001 19/76 300/02 3 900/06 Model
non significant 0/9653 003- E 1/953 0/030 1 0/03 (A) Temperature
Significant (p < 0.05) 0/0005 18/70 283/95 1 283/95 (B) Humidity
significant 0/0001 40/58 616/08 1 616/08 (C) Dosage

- - 27/65 6 165/92 Residual
non significant 0/9280 0/36 9/72 11 106/94 Lack of Fit

- - 27120 5 136 Pure Error

- - - - 0/7874 R?

- - - - 0/7624 R? adjusted

b- Propargite

significant 0/0001 3/93 820 /82 6 492/90 Model
non significant 0/5476 0/38 7974 1 7974 (A) Temperature
non significant 0/0878 3/41 712/38 1 712/38 (B) Humidity
non significant 0/8929 1/17 244177 1 244[77 (C) Dosage

- - 209/10 13 2718/30 Residual
non significant 0/711 0/66 175/12 8 1400/97 Lack of Fit

- - 263/47 5 1317/33 Pure Error

- - - - 0/6443 R?

- - - - 0/4802 R? adjusted

c— Fenazaquin

significant 0/0001 5/10 266/39 3 799/17 Model
non significant 0/6165 0/26 13/61 1 13/61 (A) Temperature
significant 0/0013 15/04 785/07 1 785/07 (B) Humidity
non significant 0/9252 9/920E-003 0/47 1 0/47 (C) Dosage

- - 52/19 16 835/01 Residual
non significant 0/7219 0/68 45/16 11 501/71 Lack of Fit

— - 66/67 5 333/33 Pure Error

- - - - 0/6890 R?

- - - - 0/59 R? adjusted
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Fig. 1. 3D surface chart A and B of the effect two factors of moisture
and dosage (Fenpyroxymit and Fenazaquin), C. Tempreture and

dosage (Propargite) on mortality adult mites.
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