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Table 1. Summary of analysis of variance for the effect of sowing date and spraying with pesticide against
Empoasca decipiens and Thrips tabaci on yield components in native pinto bean variety of Khomein in

2007
Number of Weight of Weight of .
\S/ou_r ce of Df Pod number seed per seeds per 100 seeds Seed yields
ariation per plant ton/ha

plant plant (gr) (an)
Block 3 9.98™ 141.6™ 16.61" 168.3"™ 0.58™
Pest control (a) 1 19.48™ 232.4™ 26.25™ 243.43™ 0.014"
Error of a 3 6.80 79.6 7.49 6.99 0.78
Sowing time (b) 2 9.16™ 2.46™ 32.04™ 239.0™ 4.40"
a*b 2 38.62"™ 6.52" 93.45™ 77.89™ 0.75™
Error 18 7.75" 105.31 24.61 129.0 0.74
CVv 21.47 20.71 20.75 24.52 22.44

** and *: Significant at 1% and 5% probability level, respectively. ns: Not significant
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Table 2. Summary of analysis of variance for the effect of sowing date and spraying with pesticide against
Empoasca decipiens and Thrips tabaci on yield components in native pinto bean variety of Khomein in

2009
Source of Pod Number  Weightof  Weight of Damage Seed
Variat Df number of seed seeds per 100 seeds Index yields
ariation

per plant  perplant  plant (gr) (gn) ton/ha
Block 3 0.62™ 8.49™ 2.16™ 12.00™ 1.00™ 0.09m
Pest control (a) 1 2.10" 30.60™ 13.39" 11.05" 417" 0.54"
Error of a 3 3.96 27.27 4.79 15.47 1.19 0.191
Sowing time (b) 2 7.62™ 78.81" 57.50™ 326.8" 0.93™ 2.30™
a*b 2 29.75" 5.34"™ 1.45™ 0.96™ 0.10™ 0.06™
Error 18 3.12 8.09 1.91 1.50 0.11 0.077
CVv 19.81 11.67 11.78 2.55 14.25 11.78

** and *: Significant at 1% and 5% probability level, respectively. ns: Not significant
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Table 3. Summary of combined analysis of variance for the effect of sowing date and spraying with

pesticide against Empoasca decipiens and Thrips tabaci on yield components in native pinto bean variety
of Khomein in 2007 and 2009

Seed number  Weight of Weight of

Source of Variation  Df Pod number per plant seeds per 100 seeds Seed yields

per plant ton/ha
plant (gr) (gr)

Year 1 122.73" 5017.8™ 1426.0™ 1.11m 169.22™

Error of Year 6 32.77 70.77 9.35 18.13 0.23

Pest control (a) 1 7.69™ 61.14™ 3.71™ 17.14™ 0.77"

Year*a 1 20.94" 216.16" 44.02™ 68.51" 0.01™

Error of a 6 34.24 49.20™ 7.02™ 35.17" 0.27™

Sowing time (b) 2 17.07™ 400.6™ 86.45™ 65.71" 5.65™

a*b 2 8.87™ 384.8™ 55.20" 1.26™ 1.06™

Year *b 2 19.89™ 80.30™ 6.01™ 235.74™ 1.70™

a*b *Year 2 69.03™ 397.2 59.30" 479" 0.55"

Error 17 4.59 43.00 10.48 13.11 0.14

CVv 19.75 18.25 18.54 7.51 11.98

** and *: Significant at 1% and 5% probability level, respectively. ns: Not significant
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Table 4. Mean comparison of main effects of sowing date on pod number per plant, seed number per plant
and seed weight per plant in native pinto bean variety of Khomein

. pod number/plant seed number/plant seed weight/plant (gr)
Sowing date
2007 2009  2years 2007 2009  2years 2007 2009 2years
Mid May 11.20° 9.65* 10.68* 39.45* 21.03° 29.28"°  20.10? 10.03P 14.77°
Late May 12.55* 7.81* 10.18* 48.68* 24.84* 36.76*  23.83° 10.36° 17.10°
Mid June 14.46* 9.30* 10.71*° 56.34* 27.25° 40.83*  26.72° 14.832 20.38?
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Table 5. Mean comparison of main effects of sowing date on 100-seed weight, seed yield (ton/ha), and
damage index in native pinto bean variety of Khomein

100-seed weight (gr) seed yield (ton/ha) damage index

Sowing date

2007 2009 2years 2007 2009 2years 2009
Mid May 49.192 47.70P 48.22% 2.74° 2.01° 2.40° 2.60?
Late May 49.87% 41.83° 45.85° 4.27° 2.07° 3.18° 2.47°
Mid June 40.22% 54.60% 50.972 4.08 2.97° 3.70° 1.96°

The means within a column sharing the same letter are not significantly different at 5% level using Tukey’s test.
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Table 6. Mean comparison of yield components based on slicing interaction effects in two levels of
spraying with pesticide and no spraying

Seed number

Seed weight/ Seed yields  Pod number/

Pest control S%\gtlgg per plant plant (gr) (ton/ha) plant
2007 2007 2007 2009
Mid May 30.90° 17.49° 2.36° 21.45P
Spraying with pesticide Late May 57.10° 27.002 4.48? 25.78%
Mid June 47.67° 23.59% 4.992 29.28%
Mid May 50.20% 24.67%® 3.20° 20.60?
No spraying Late May 40.25° 20.67° 4.08? 23.90?
Mid June 62.85% 29.06° 3.87% 25.23°

The means within a column sharing the same letter are not significantly different at 5% level using Tukey’s test. At each level of

pest control, different levels of sowing date are compared separately.
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Table 7. Summary of analysis of variance for the effect of sowing time on the population density of
Empoasca decipiens and Thrips tabaci in native pinto bean variety of Khomein in 2007 and 2009

Source of Variation Df Thrips tabaci Empoasca decipiens
2009 2010 2009 2010 2009 2010
Block 3 3 0.07™ 0.014" 0.01™ 0.001"
Sowing time (b) 2 2 0.005™ 0.12™ 0.014" 0.000™
Block*b 6 6 0.03 0.006 0.009 0.001
Time of sampling (T) 5 11 0.15™ 0.034" 0.015™ 0.001"
b*T 10 22 0.05™ 0.023" 0.023™ 0.002
Block* T 15 33 0.06 0.023 0.014 0.001"
Error 30 66 0.04 0.02 0.02 0.001
CVv 35.17 31.96 36.11 11.11

** and *: Significant at 1% and 5% probability level, respectively. ns: Not significant

e o) s b s Thrips tabaci s Empoasca decipiens Cusex o515 5 b8 5,6 | 5o 4o —A J gl

F05 Ll 5 s e
Table 8. Mean comparison of effect of sowing time on the population density of Empoasca decipiens and
Thrips tabaci in native pinto bean variety of Khomein at field condition

Empoasca decipiens Thrips tabaci

Sowing Time 2007 2009 2007 2009
Mid May 25 0.69° 0.50° 0.04°
Late May 217 0.46° 0.83° 0.04°
Mid June 2.04° 0.710 0.50° 0.04°

In each column, means with common letters are not significantly different based on Tukey test (0=0.05).
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Figure 1. Population fluctuation of onion thrips, Thrips tabaci at three sowing dates of native pinto bean
variety of Khomein in 2007
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Figure 2. Population fluctuation of onion thrips, Thrips tabaci at three sowing dates of native pinto bean
variety of Khomein in 2009
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Figure 3. Population fluctuation of the green leafhopper, Empoasca decipiens at three sowing dates of
native pinto bean variety of Khomein in 2007
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Abstract

In this study, the effect of sowing date of pinto bean (native variety of Khomein) on the control of
two important pests, Empoasca decipiens Paoli (Hemiptera.: Cicadellidae) and Thrips
tabaci Lindeman (Thysanoptera: Thripidae) and yield components were conducted in the experimental
field, during the two crop years. The experiment was performed in a randomized complete block
design with a split-plot arrangement and two factors: pesticide application (spraying and no spraying
with pesticide) and sowing date (early May, late May, and mid-June) four replications. The evaluated
traits included pod number per plant, seed number per pod, seed weight per plant, 100-seed weight,
seed yield, and damage index. The result showed that the pesticide application factor had no
significant effect on yield components in both cropping years, except 100-seed weight in the first year.
Also, in the second crop year, spraying against pests significantly reduced the damage index. The
results of the analysis of variance showed that sowing date had a significant effect on seed number per
plant, seed weight per plant, 100-seed weight, seed yield, and damage index. The highest seed yield,
the lowest damage index, and the lowest population density of T. tabaci and E. decipiens were in the
third sowing date (mid-June).
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