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Abstract

In order to study the effects of sowing date and damage of two insect pest, Empoasca decipiens Paoli (Hemiptera.:Cicadellidae) and
Thrips tabaci Lindeman (Thysanoptera: Thripidae) on seed yield and yield components of pinto bean, line COSs, an experiment was
conducted at Boroujerd Agricultural Research and Education Campus, in 2008 and 2009. The experiment design was a split plot arranged in
RCBD with 4 replications. Two pest managements (spraying with pesticide and no spraying) were assigned to main plots and three sowing
date (early May, late May and mid June) were randomized to subplots. The results showed that except of seed yield, more of yield
components were not significantly decreased by these pests. Results of combined analysis of variance, showed that, seed number per plant,
weight of seeds per plant, 100-seed weight, seed yields and pest damage index were significantly affected by sowing dates. Based on this
study, the highest yield components (pod number/plant, seed number/plant and seed weight/plant) were obtained in the first sowing date. The
lowest pest damage indices was in the third sowing date, which was significantly different with the first and second sowing dates.
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Table 1. Summary of analysis of variance for the effect of sowing dates of pinto bean, Line COS; on damage of
Empoasca decipiens and Thrips tabaci in 2008.

- Pod number per Seed number per Seed weight per 100- seed Seed yields
Source of variation Df .

plant plant plant (gr) weight (gr) ton/ha
Block 3 26.50™ 628.21* 84.82™ 100.44" 0.07™
Pest control (a) 1 2.36™ 427.78ns 9.20™ 41.70™ 1.36*
Error ofa 3 17.35 195.23 42.81 7.64 0.12
Sowing time (b) 2 505.34™ 3420.06™ 691.18™ 9.190™ 114"
a*b 2 26.53™ 1317.157 120.94™ 7.56™ 0.44™
Error 11 24.98 160.04 29.55 8.30 0.16
CcVv 19.17 12.65 15.99 8.25 8.14

**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 dates of pinto bean, Line COS;s on damage of

Empoasca decipiens and Thrips tabaci in 2009.

. Pod number per Seed number Seed weight 100- seed Damage Seed yields
Source of Variation Df :

plant per plant per plant (gr) weight (gr) Index ton/ha
Block 3 0.78™ 26.94" 11.80™ 4.96™ 0.01™ 0.06™
Pest control (a) 1 5.68" 46.99™ 0.55™ 0.12" 0.43™ 0.55"™
Error of a 3 7.80 8.41 3.62 4.93 0.08 0.08
Sowing time (b) 2 18.90" 2.09" 8.24ns 42.17 3.32" 0.54"
a*b 2 17.58" 121.42" 40.38™ 12.38™ 0.24™ 0.58"
Error 11 4,57 240.79 4.34 8.42 0.08 0.077
cv 11.13 8.73 10.88 9.03 25.24 7.32

**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 dates pinto bean, Line COS;¢ on damage of
Empoasca decipiens and Thrips tabaci in 2009 and 2009.

Source of Variation Df Pod number per Seed number Seed weight per ~ 100- seed weight Sseed yields
plant per plant plant (gr) (gr) ton/ha
Year 1 504.61™ 9809.06™ 1639.16™ 98.97ns 11.32™
Error of Year 6 13.64 327.58 48.31 19.22 0.16
Pest control (a) 1 0.11™ 103.69™ 7.34" 19.51" 251"
Year*a 1 7.31™ 387.02" 2.85™ 23.97™ 0.28™
Errorofa 6 12.58 101.82 23.21 6.29 0.07
Sowing time (b) 2 401.63™ 1979.98™ 285.17" 27.16™ 0.64"
a*b 2 11.42™ 820.79™ 117.88™ 14.67™ 0.02"
Year *b 2 211.06™ 1829.06™ 337.08™ 20.31™ 122"
*Year a*b 2 31.50™ 845.06™ 27.92™ 451™ 0.97"
Error 13 13.16 93.40 16.21 8.36 0.12
CVv 19.20 9.66 15.25 8.64 7.99

** and *: Significant at 1% and 5% probability level, respectively. ns: Not significant.
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Table 4. Summary of analysis of variance for the effect of sowing date on population density of Empoasca decipiens and
Thrips tabaci in pinto bean, line COS36 in 2008 and 2009.

. Df Thrips tabaci Empoasca decipiens
Source of Variation 2008 2009 2008 2009 2008 2009
Block 3 3 0.075™ 0.03™ 0.060™ 0.01™
Sowing time (b) 2 2 0.027™ 0.17* 0.050™ 0.01™
Error of b 6 6 0.028 0.02 0.018 0.01
Time of sampling (T) 11 5 0.43™ 0.18™ 0.050™ 0.01™
B*T 22 10 0.35™ 0.08* 0.070" 0.01™
Errorof T 33 15 0.114 0.07 0.043 0.004
Error 66 30 0.047 0.43 0.024 0.33
CVv 43.19 104.85 116.18 377.84

**and *: Significant at 1% and 5% probability level, respectively. ns: Not significant
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Table 5. Mean comparison of main effects of spraying with pesticide on yield components of pinto bean, line COS; at field condition.

Seed weight per plant (gr)

100- seed weight (gr)

Seed yields ton/ha

Pest management
2008 2009 2years 2008 2009 2years 2008 2009 2years
. . - 34.03% 19.34%  26.34* 36.17¢ 32.17 34.03% 5.28 3.99° 4.60%
Spraying with pesticide
222 +1.01 +2.00 +1.35 +0.96 +0.91 +0.21 +0.18 +0.20
. 33.942 18.96°  26.45% 33.70° 32.2¢ 34.95° 4.59° 3.58° 4,14
No spraying
+4.82 +0.80 +2.93 +0.54 +0.95 +0.56 +0.15 +0.08 +0.15

In each column, means with common letters are not significantly different based on Tukey test (0=0.05).
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Table 6. Mean comparison of main effects of sowing date on pod number/plant, seed number/plant and seed weight/plant in pinto bean,
Line COSy at field condition.

Sowing Pod number per plant Seed number per plant Seed weight per plant (gr)

Date 2008 2009 2years 2008 2009 2years 2008 2009 2years
Mid May 37.70° 20.85° 28.072 129.472 59.99° 89.76° 45.86° 18.47% 33.22¢
+1.95 +1.03 +2.51 +11.27 +1.98 +10.63 +3.59 +0.58 +4.37

Late May 23.75° 18.99%® 21.37° 88.74° 59.922 75.44° 30.12° 18.712 24.03°
+2.03 +0.77 +1.22 +4.80 +1.80 +4.90 +1.83 +1.18 +1.83

Mid June 17.53° 17.57° 17.55¢ 70.05° 57.87% 64.37° 24.65° 20.25% 22.28°
+1.15 +0.82 +0.66 +5.02 +2.66 +3.28 +2.79 +1.27 +1.53

In each column, means with common letters are not significantly different based on Tukey test (6=0.05).
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Table 7. Mean comparison of main effects of sowing date on 100-seed weight, seed yield and damage indext in pinto bean,
Line COSy; at field condition.

Sowing Weight of 100 seeds (gr) Seed yield ton/ha Damage Index
Date 2008 2009 2years 2008 2009 2years 2008 2009
Mid May 35.30° 30.65 32.82° 447 3.69° 4.11° - 2.842
+1.62 +1.01 +1.09 +0.17 +0.12 40.15 +0.16
Late May 34.06° 31.00% 32,53 5.442 3.60% 4.60° - 2.11°
+1.11 +1.04 +0.83 +0.29 +0.11 +0.33 +0.09
Mid June 35.34° 34.78° 35.06° 4.89% 4.05° 4.44% - 1.54°
+1.24 +0.82 +0.72 +0.14 +0.25 +0.19 +0.09

In each column, means with common letters are not significantly different based on Tukey test (¢=0.05).
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Table 8. Mean comparison of effects of sowing date on population

density of Empoasca decipiens and Thrips tabaci on pinto bean field,
Line COSy; at field condition.

Empoasca decipiens

Thrips tabaci

Sowing Time
2008 2009 2008 2009

. 067 0.02° 383 125
Mid May +0.16 +0.02 +0.99 +0.28

| ate Ma 0.46° 0.08° 3.38 0.50°
y +0.13 +0.04 +0.95 +0.12

. 0.42° 0.08° 333 1.08®
Mid June +0.21 +0.04 +064  +0.26

In each column, means with common letters are not significantly
different based on Tukey’s test (6=0.05).
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Fig. 1. Population fluctuation of the onion thrips, Thrips tabaci at dtfferent of sowing dates of native pinto bean, line COS;6 in 2008.
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Table 9. Mean comparison of yield components of pinto bean, line COS;¢ based on slicing interaction effects of pest control
and sowing date levels at field condition.

. . Seed number per Seed weight per Seed yields
Pest Management Sowing Time plant 2008 plant 2009 ton/ha 2009
. 95.28° 18.13° 363°
Mid May +6.00 +0.74 +0.15
a b b
Spraying with pesticide Late May %-16%% %'-71%86 3(‘)6112
Mid J 74.05% 23.927 4.76%
dJune +5.75 +1.17 +0.23
. 141.80% 20.582 3.78°
Mid May +12.62 +1.08 +0.21
. 82.63° 20.042 3.33°
No spraying Late May +7.45 +1.88 +0.01
Mid J 66.05° 17.772 3.565%
d June +8.60 +0.44 +0.09

the means within a column sharing the same letter are not significantly different at 5% level using Tukey’s test. In each level of
pest management (a; and a,), different levels of sowing dates (bs, b, and bs) compared
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