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Abstract 
An experiment was carried out in split plot design with 3 main plot (Planting dates of 11, 21 Nov. and 1 Dec.) and 4 sub plot (cultivars 

Hyola 401, Hyola 308, PF and Option) and 4 replications in Behbahan Agricultural Research Station during 2005-2007. The experiments 

were carried out in sprayed and non-sprayed parts. The infected stem length, contamination percentage and index, capsule number, seed 

number in capsule, 1000 seed weight and seed yield were measured in sprayed and non-sprayed parts and the means were compared with 

Duncan test. The results showed that the lowest contamination index (0.97 and 1) were observed in Hayol 401 in the first planting date in 

two years and highest of contamination index (6.26 ,7.08 , 6.39 and 4.14) were observed in the PF and Option cultivars in the third planting 

date in 2005 and 2006, respectively. The highest seed yield was observed in Hayol 401 (3726 Kg/hect.) in the first planting date in 2006 and 

the lowest seed yield was observed in PF and Option cultivars (1738 and 1855 Kg/hect., respectively) in the third planting date. The seed 

yield reduces evaluated about %12-20 in the first planting date and about %23-33 in the third planting date in all cultivars and non-sprayed 

parts. Therefore, using suitable planting date of 11 and 21 Nov. and Hyola 401, 308 cultivars, can prevent population pick and damage of 

aphids in the most sensitive growth stage of canola (flowering stage) and finally yield loss.  
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Table 1. Combined analysis of variance of the studied traits during 2005-2006 

  Mean of squares 

Source of variation 
degree of 

freedom 

infected stem 

length (cm) 

damage 

percentage 

contamination 

index 

capsule number 

in stem flowering 

seed number 

in capsule 

1000 seed 

weight (gr) 

seed 

yield(kg/ha) 

Year 1 0.438** 377.47** 14.739** 210.04 ns 0.042 1.238* 7938.84 

Replication (year) 6 0.013* 50.7ns 0.061 ns 106.63ns 72.6** 0.137 167409.07 

Planting date (factor A) 2 1.869** 8431.76** 114.93** 131.79 ns 52.07** 0.854* 36156226.95** 

Year × Planting date 2 0.074** 181.44** 3.796** 26.54** 30.45* 0.093 2036466.03* 

Error 12 0.005 37.45 0.098 114.17 6.635 0.206 443476.21 

Variety (factor B) 3 0.08* 325.64** 3.528** 526.49** 11.083 8.164 1776923.48** 

Year × Variety 3 0.193** 222.9** 7.225** 135.49 ns 35.403ns 0.303 ns 2534428.04** 

Planting date × variety 6 0.075** 132.6** 2.075** 92.28 37.537* 0.453* 427450.13* 

Year×planting 

Date×variety 

6 0.075** 110.14** 2.73** 248.44** 32.059* 0.146 1239114.68** 

Error 54 0.004** 20.44 0.112** 94.56 14.032 0.191 159429.82 

Coefficient of 

variation(%) 
 21.17 16.17 11.52 24.67 14.93 14.68 15.75 

*   Significant at 5% level 
** Significant at 1% level 
n.s No Significant 
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Table 2. The Comparison of combined mean of factor effects on the studied traits during 2005-2006 

Factors 
infected stem 

length 
damage 

percentage 

contaminatio

n index 

capsule number 

in stem flowering 

seed number 

in capsule 

1000 seed 

weight (gr) 

seed yield 

(kg/ha)  
Year        

2005 0.36±0.04a 29.94±2.4 a 3.29±0.29 a 37.63±1.66 b 25.1±0.67a 2.86±0.09a 2544.  ± 54.18a 

2006 0.23±0.03b 25.97±2.2 b 2.51±0.23 b 40.58±1.53a 25.06±0.66a 3.09±0.1a 2526.  ± 62.88a 

Planting date        

Nov.11 0.15±0.03b 16.53±1.65c 1.68±0.16 c 41.44±2.24a 26.53±1.74a 3.15±0.12a 2788.  ± 66.12a 

Nov.21 0.16±0.07b 20.8±1.92b 1.94±0.2b 37.75±2.08a 24.13±1.58b 2.9±0.08ab 2663.  ± 44.56a 

Dec.1 0.57±0.06a 46.54±2.78a 5.09±0.28 a 38.13±1.92a 24.9±1.42b 2.83±0.09b 2153.  ± 32.48b 

Variety        

Hayola 401 0.21±0.02b 23.66±1.84b 2.36±0.2 c 32.92±2026b 25.29±1.98a 3.16±0.1a 3069.  ± 71.42a 

Hayola 308 0.32±0.08a 26.2±1.96b 2.92±0.42b 38.33±2.38ab 25.92±2.02a 3.27±0.11b 2949.  ± 6456ab 

Option 0.3±0.15a 30.34±2.08a 3.07±0.3ab 41.42±2.08a 24.79±1.82a 2.74±0.07c 2638.  ± 48.18b 

PF 0.34±0.09a 31.63±2.14a 3.26±0.28a 43.75±2.66a 24.33±0.05d 2.29±0.09b 2269.  ± 56.32c 
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Table 3. The Comparison of mean two year of two factors on the studied traits  

Entries 
infected stem 

length 

damage 

percentage 

contamination 

index 

capsule number 

in stem flowering 

seed number in 

capsule 

1000 seed 

weight (gr) 

seed yield 

(kg/ha) 

Year Planting date        

2005 

Nov.06 0.18±0.04c 15.76±1.8ef 1.72±0.22d 39.56±4.2c 27.35±3.12c 3.1±0.14ab 2856±54.18a 

Nov.21 0.21±0.03c 24.8±2.42d 2.36±3.35cd 37.31±3.6a 24.56±2.40ab 2.79±0.09bc 2396±62.88ab 

Dec.06 0.69±0.09a 49.95±3.71a 5.8±0.43a 36.±39.94 23.5±2.44c 2.7±0.06c 2380±57.19ab 

    

2006 

Nov.06 0.12±0.06d 17.29±2.16e 1.65±0.15d 43.31±5.08a 25.81±2.08ab 3.21±0.12a 2719±67.23a 

Nov.21 0.11±0.01d 17.5±1.88e 1.51±0.09d 38.19±4.12a 23.69±2.12c 3.1±0.11ab 2931±72.14a 

Dec.06 0.45±0.08b 43.13±3.17ab 4.37 ±0.26b 40.25±3.96 25.69±3.10ab 2.96±0.11ac 1927±56.17b 

Year Variety        

2005 

Hayola 401 0.23±0.03c 23.29±2.12d 2.43 ±0.4cd 29.50±3.15c 24.42±2.22ab 3.43±0.12b 2706±60.24bc 

Hayola 308 0.29±0.07d 25.46±1.43cd 2.7 ±0.21c 43.75±4.6bc 26.83±1.9a 3.31±0.13bc 2427±47.66cd 

Option 0.43±0.04b 33.86±2.29bc 3.79 ±0.18bc 41.42±3.7ab 26.0±1.58ab 2.53±0.06d 2156±40.28dc 

PF 0.5±0.07ab 37.15±2.22b 4.23 ±0.29b 44.83±3.94a 23.17±2.04b 2.18±0.04d 2886±52.73ab 

    

2006 

Hayola 401 0.19±0.04c 24.03±1.64d 2.3 ±0.11cd 36.33±3.22ac 26.17±3.25ab 3.8±0.14a 3178±62.79a 

Hayola 308 0.18±0.05c 26.95±1.36cd 2 ±0.11cd 41.92±4.3ab 25.00±2.76ab 3.23±0.12bc 2755±58.63ab 

Option 0.18±0.03c 26.81±1.55cd 2.34 ±0.09cd 41.42±3.6ab 23.58±3.80ab 2.94±0.09c 2602±49.2bc 

PF 0.28±0.03c 26.11±1.69cd 2.28 ±0.13cd 42.96±4.2ab 25.5±2.97a 2.39±0.08d 1968±32.76c 

Planting 

date 
Variety        

Nov.11 

Hayola 401 0.06±0.01g 8.58±0.75g 0.98 ±0.08e 33.88±3.2bc 28.63±3.75ab 0.15a
 ± 3.95 3396±65.73a 

Hayola 308 0.12±0.07fg 10.55±0.64f 1.26 ±0.08de 41.00±3.5ab 29.25±3.26a 0.15ab
 ± 3.65 3048±59.25a 

Option 0.2±0.04de 23.98±1.25d 2.32 ±0.3cd 45.38±4.77a 23.5±2.77C 0.09c
 ± 2.68 2682±42.68b 

PF 0.22±0.03d 22.94±1.16de 2.17±0.19cd 45.5±5.12a 24.75±3.12bc 2.35±0.05cd 2548±45.13b 

    

Nov.21 

Hayola 401 0.14±0.03ef 19.15±1.85e 1.77±0.13de 28.25±3.13c 24.13±3.36c 3.51±0.12ab 3083±56.56a 

Hayola 308 0.11±0.01fg 20.92±2.1de 1.62±0.17df 37.75±3.86ac 22.75±2.15c 3.33±0.1b 2837±57.19ab 

Option 0.15±0.02ef 20.72±1.54de 1.97±0.09d 38.63±2.94ac 25.63±2.42ac 2.73±0.07c 2627±52.48b 

PF 0.23±0.03d 22.43±1.97de 2.38±0.2cd 46.38±4.80a 24±1.78c 2.18±0.05d 2357±38.75b 

      

Dec.1 

Hayola 401 0.43±0.5b 43.24±2.86ab 4.34±0.26b 36.63±3.48ac 23.13±2.24c 2.38±0.16b 2347±43.15b 

Hayola 308 0.51±0.07ab 47.14±2.92a 4.9±0.14ac 36.25±3.72ac 25.75±2.9ac 2.83±0.11c 2061±34.96cd 

Option 0.56±0.11ab 46.13±3.15a 5.2±0.3 ab 40.25±4.2ab 25.25±3.42ac 2.79±0.11c 1828±39.53d 

PF 0.74±0.08a 49.47±3.01a 5.89±0.5a 39.38±3.45ac 24.25±2.02c 2.34±0.07cd 1789±33.49d 
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Table 4. The Comparison of mean effects of three factors on the studied traits 

Entries 
infected 

stem length 

damage 

percentage 

contaminati

on index 

capsule number 

in stem flowering 

seed number in 

capsule 

1000 seed 

weight (gr) 

seed yield 

(kg/ha) 

Year 
Planting 

date 
variety        

2005 

Nov.11 

Hayola 401 0.07±0.02
 i-j

 8.82±1.25
f
 1±0.1

fg
 30.5±3.43

d-f
 28.5±3.22

d-f
 3.9±0.11

ab
 3066±65.1

ac
 

Hayola 308 0.15±0.03
 g-j

 10.27±2.06
ef

 1.26±0.13
fg

 44±4.12
d-f

 31.25±3.47
a
 3.7±0.19

a-c
 2857±57.3

ac
 

Option 0.24±0.06
 fg

 21.3±3.40
de

 2.32±0.2
ef
 44.25±3.43

d-f
 24±2.69

c-f
 2.55±0.07

h-l
 2306±44.1

cd
 

PF 0.28±0.05
 c-f

 22.66±2.75
de

 2.29±0.3
ef
 39.5±3.01

a-f
 25.25±2.89

a-f
 2.25±0.04

j-l
 2305±39.1

cd
 

         

Nov.21 

Hayola 401 0.14±0.03
g-j

 18.31±1.96
e
 1.76±0.28

f
 25.25±2.52

f
 25.25±2.97

d-f
 3.13±0.14

c-i
 2902±6.17

b
 

Hayola 308 0.1±0.02
i-j

 21.88±2.13
de

 1.7±0.23
f
 28±2.87

d-f
 22.75±2.77

c-f
 3.35±0.3

a-f
 2572±34.25

c
 

Option 0.21±0.03
f-h

 27.69±3.06
d
 2.66±0.32

e
 42.25±3.63

a-c
 30.5±3.05

ab
 2.45±0.2

i-l
 2063±37.3

ef
 

PF 0.37±0.04
dc

 28.6±2.96
d
 3.33±0.35

de
 53.75±4.09

a
 22.75±2.55

c-f
 2.23±0.1

k-l
 1907±24.91

f
 

         

Dec.1 

Hayola 401 0.48±0.07
c
 42.73±3.66

bc
 4.54±0.27

c
 32.75±3.12

c-f
 22.5±2.71

c-f 
3.25±0.27

b-h 
2279±40.25

c
 

Hayola 308 0.62±0.09
b
 44.27±4.07

bc
 5.21±0.16

bc
 32.25±2.69

c-f
 26.5±3.16

a-f 
2.88±0.2

e-k 
1937±42.35

f
 

Option 0.84±0.07
a
 52.6±5.16

ac
 6.39±0.39

ac
 37.75±3.22

a
 23.5±2.33

c-f 
2.6±0.09

g-l 
1700±29.77

fi
 

PF 0.84±0.06
a
 60.19±5.45

a
 7.08±0.36

a
 41.25±4.11

a-f
 21.5±2.42

ef 
2.08±0.03

l 
1820±30.4

fg
 

          

2006 

Nov11 

Hayola 401 0.05±0.01
j
 8.33±1.42

f
 0.97±0.05

g
 37.25±3.82

a-f 
28.75±3.18

a-e 
4  ± 0.28

a
 3726±66.5

a
 

Hayola 308 0.09±0.03
ij
 10.84±2.97

ef
 1.27±0.17

fg
 38±3.44

a-f 
27.25±3.07

a-e 
3.6±0.14

a-d
 3276±58.6

ab
 

Option 0.17±0.03
g-i

 26.67±2.6
d
 2.31±0.24

ef
 46.25±5.12

a-b 
23±2.91

c-f 
2.78±0.1

e-l
 2770±49.5

fg
 

PF 0.16±0.02
g-i

 23.33±2.4
de

 2.06±0.33
ef
 51.25±5.19

ab 
24.25±2.73

b-f 
2.45±0.08

i-l
 2786±43.4

bd
 

         

Nov.21 

Hayola 401 0.13±0.01
h-i

 20±1.78
de

 1.78±0.22
f
 31.25±2.79

c-f 
26±2.78

a-f 
3.9  ± 0.27

ab
 2878±37.3

bc
 

Hayola 308 0.12±0.02
h-j

 20±2.04
de

 1.54±0.17
f
 47.5±4.67

a-c 
22.75±2.62

c-f 
3.3±0.3

a-j
 2633±40.4

b-e
 

Option 0.08±0.01
ij
 13.75±1.2

f
 1.29±0.12

fg
 35±3.07

b-f 
20.75±2.19

f 
3.08±0.24

c-i
 2152±30.1

c
 

PF 1.44±0.07
ij
 16.25±1.35

e
 1.44±0.14

fg
 39±3.32

a-f 
25.25±2.79

a-f 
2.13±0.07

l
 1938±27.4

f
 

         

Dec.1 

Hayola 401 0.28±0.05
d
 37±1.35

c
 3.35±0.19

de
 40.5±3.72

a-f 
23.75±2.47

ef 
3.5  ± 0.24

a-e
 2296±28.4

e
 

Hayola 308 0.28±0.03
ef
 38.75±1.35

c
 3.42±0.23

de
 40.25±3.97

a-f 
25±2.81

a-f 
2.78±0.09

f-l
 1942±27.3

f
 

Option 0.28±0.03
ef
 43±1.35

 cd
 4.14±0.32

cd
 42.75±3.56

a-c 
27±3

a-f 
2.98±0.08

c-i
 1755±33.9

f-i
 

PF 0.86±0.04
a
 50±1.35

ac
 6.26±0.45

ac
 37.5±3.13

a-f 
27±3.19

a-f 
2.6±0.05

g-l
 1738±29.2

f-i
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Table 5. Assessment of mustard aphid losses under different planting dates and cultivars in sprayed and not sprayed parts 

Planting date Variety 
Sprayed Yield 

(kg/ha) 

Not sprayed Yield 

(kg/ha) 
Yield Loss(%) Pure Benefit(Rial) 

Nov.11 Hayola 401 4021±70.16a 3540±67.56b 11.96d 1387563f 

Nov.11 Hayola 308 3259±63.31b-c 2866±41.37c 12.6d 1088539h 

Nov.11 Option 2770±47.52c 2306±37.83d 16.75c 1329797fg 

Nov.11 PF 2886±54.27c 2305±35.95d 20.13b-d 1727363de 

Nov.21  Hayola 401 3436±66.1b 2902±58.76c 15.54c 1567657ef 

Nov.21 Hayola 308 3026±59.77bd 2572±42.4ce 15c 1295817g 

Nov.21 Option 2613±43.27cd 2063±33.77de 21b-d 1622025e 

Nov.21 PF 2630±40.18cd 1907±39.54e 27.49b
  2209879b 

Dec.1  Hayola 401 2975±60.84c 2279±29.73d 23.39bc 2118133bc 

Dec.1 Hayola 308 2538±39.68ce 1937±26.94e 25.37bc 1795323d 

Dec.1 Option 2649±44.72cd 1700±33.19ef 33.02a 2977827a 

Dec.1 PF 2495±35.36ce 1820±36.44e 27.05b
  2046775c 
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