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Loss assesment of cabbage aphid Brevicoryne brassicae L. on canola varieties
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Abstract

One of the most important and damaging pests of canola is cabbage aphid Brevicoryne brassicae L. This research was carried out to
assess the damage of the pest in a randomized complete block design. The results showed that the maximum mean number of aphids per
surface unit (10 cm branch length of the flowering branch) is 367.88+27.88, 439.75+36.13, 187.75+10.10 and 274.00+£27.68 respectively in
West Azarbaijan, Markazi, Fars and Isfahan provinces on Hydromel, Ahadi, Talaiyeh and Okapi varieties. It causes 37%, 35.5%, 25.1% and
22.9% reduction of rapeseed yield.
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Table 1. Characteristics of the eight research treatments including different populations level of cabbage waxy aphid with natural contamination by
using imidacloprid SC35 at a rate of two per thousand (Obopile, 2006).

Treatments

Description of Operation

0 N O WN

Spraying 7 times in 7 consecutive weeks from the beginning of the canola stalk, to avoid the presence of pests
Spraying 6 times, 1 week after of the canola stalk
Spraying5 times, 2 weeks after of the canola stalk
Spraying 4times, 3 weeks after of the canola stalk
Spraying 3 times, 4 weeks after of the canola stalk
Spraying 2 times, 5 weeks after of the canola stalk
Spraying 1 times, 6 weeks after of the canola stalk
Full presence of the pest, without spraying and only water spray
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Table 2. Analysis of variance of the number of aphids in different treatments in rapeseed cultivar Hydromel in West Azerbaijan in 2017-2018

Degrees of Sum of squares

Mean squares Probability level

Variation sources F value
freedom (DF) (MS) (P value)

Year 1 2822.26 1.16 0.28™
Replication (Year) 6 2109.84 0.86 0.52"™
Treatment 7 1030425.60 147203.65 60.33 0.0001™
Year* Treatment 7 6835.12 2.80 0.01”
Error 42 102482.65 2440.06
Coefficient Variation (C. V.) 28.84%

ns: There is no statistically significant difference between the replications of the experiment.
**: There is a statistically significant difference between different treatments at the level of 1% probability.
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Table 3. Analysis of variance of the yield/m? in different treatments in rapeseed cultivar Hydromel in West Azerbaijan in 2017-2018

Degrees of freedom Sum of squares Mean squares Probability level

Variation sources (DF) (SS) (MS) F value (P value)
Year 1 6945.72 6945.72 3.62 0.06™
Replication (Year) 6 2044.14 12264.87 1.06 0.39™
Treatment 7 16306.01 114142.08 8.49 0.0001™
Year* Treatment 7 540.53 3783.73 0.28 0.95™
Error 42 1919.86 2440.06
Coefficient Variation (C. V.) 19.40%

ns: There is no statistically significant difference between the replications of the experiment.
**: There is a statistically significant difference between different treatments at the level of 1% probability.
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Table 4. Analysis of variance analysis of 1000 seed weightin different treatments in rapeseed cultivar Hydromel in West Azerbaijan in 2017-2018

Variation sources Degrees of freedom Sum of squares Mean squares F value Probability level

(DF) (SS) (MS) (P value)

Year 1 14.87 14.87 133,51 0.0001™

Replication (Year) 6 1.27 0.12 1.90 0.1m™

Treatment 7 45,61 6.51 58.58 0.0001™

Year* Treatment 7 2.64 0.37 3.39 0.005™

Error 42 4.67 0.11

Coefficient Variation (C. V.) 8.54%

ns: There is no statistically significant difference between the replications of the experiment.
**: There is a statistically significant difference between different treatments at the level of 1% probability.
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Table 5. Comparison of mean number of aphids, crop yield per square meter and weight of 1000 seeds in different treatments in rapeseed cultivar

Hydromel in West Azarbaijan 2017-2018

Treatments Mean number of aphids Crop yield per square meter (gr) Weight of 1000 seeds (gr)
1 0.000.0 363.54+15.99 a 5.09+0.09 a
2 31.5+10.77 ef 346.17+6.22 a 4.88+0.2 ab
3 68.00+7.64 de 323.03+8.85 ab 4.58+0.36 b
4 116.25+13.90 d 299.58+18.47 bc 3.90+0.21¢c
5 219.00+37.16 ¢ 285.37+11.17 bc 3.79+0.09 ¢
6 278.00+27.22 b 269.43+15.69 dc 3.44+0.15d
7 289.25+10.78 b 262.00+18.83 dc 2.88+0.09 e
8 367.88+27.88 a 229.04+18.61d 2.63+0.09 e

The average difference of each column that has common letters is not statistically significant at the five percent probability level.
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Table 6. Analysis of variance of the number of aphids in different treatments in rapeseed cultivar Ahmadi in Arak in 2017-2018.

Degrees of freedom Sum of squares Probability level

Variation sources (OF) (sS) Mean squares (MS) F value (P value)
Year 1 66628.51 66628.51 25.76 0.0001™
Replication (Year) 6 11831.71 1971.95 0.76 0.60™
Treatment 7 1129536.23 161362.31 62.40 0.0001™
Year* Treatment 7 227909.35 32558.48 12.59 0.0001™
Error 42 108613.03 2586.02
Coefficient Variation (C. V.) 24.69%

ns: There is no statistically significant difference between the replications of the experiment.
**: There is a statistically significant difference between different treatments at the level of 1% probability.
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Table 7. Analysis of variance of the yield/m? in different treatments in rapeseed cultivar Ahmadi in Arak in 2017-2018

Variation sources Deg rees(lgle;reedom Sum (Eggc)]uares Mean squares (MS) F value Pro?s t\)lléllta/e;evel
Year 1 12742.23 12742.23 3.78 0.05"
Replication (Year) 6 8417.14 1402.85 0.42 0.86™
Treatment 7 121112.33 17301.76 5.13 0.0003™
Year* Treatment 7 5079.72 725.67 0.22 0.97™
Error 42 141552.98 3370.30
Coefficient Variation (C. V) 18.93%

ns: There is no statistically significant difference between the replications of the experiment.
*: There is a statistically significant difference between different treatments at the level of 5% probability.
**: There is a statistically significant difference between different treatments at the level of 1% probability.
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Table 8. Analysis of variance analysis of 1000 seed weightin different treatments in rapeseed cultivar Ahmadi in Arak in 2017-2018

Degrees of freedom

Sum of squares

Mean squares Probability level

Variation sources (DF) (sS) (MS) F value (P value)
Year 1 0.04 0.04 0.87 0.35™
Replication (Year) 6 0.18 0.03 0.61 0.71"
Treatment 7 9.07 1.29 25.13 0.0001™
Year* Treatment 7 0.36 0.05 1.00 0.44™
Error 42 2.16 0.05
Coefficient Variation (C. V.) 7.37%

ns: There is no statistically significant difference between the replications of the experiment.
**: There is a statistically significant difference between different treatments at the level of 1% probability.
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Table 9. Comparison of mean number of aphids, crop yield per square meter and weight of 1000 seeds in different treatments in rapeseed cultivar
Ahmadi in Arak 2017-2018

Treatments Mean number of aphids Crop yield pzegrriquare meter Weight o(;g)oo seeds

1 0.00+0.0 f 368.75+5.29 a 3.70+0.04 a

2 85.38+7.83 ¢ 358.22+15.86 ab 3.46+0.08 b

3 111.25+12.97 e 335.51+20.22 abc 3.27+0.16 bc

4 191.25+18.08 d 314.56+24.18 abcd 3.15+0.1¢

5 227.38+22.12 cd 298.83+17.66 bcde 3.07+0.06 ¢

6 253.88+14.81¢c 279.27+14.23 cde 2.75+0.07d

7 338.75+24.33 b 259.88+27.02 de 2.70+0.17d

8 439.75+36.13 a 237.88+19.11 ¢ 2.52+0.11d

The average difference of each column that has common letters is not statistically significant at the five percent probability level.
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Table 10. Analysis of variance of the number of aphids in different treatments in rapeseed cultivar Talaeieh in Fars in 2017-2018

Degrees of freedom Sum of squares Probability level

Variation sources (OF) (s9) Mean squares (MS) F value (P value)
Year 1 1269.14 1269.14 157 0.21™
Replication (Year) 6 1716.34 286.05 0.35 0.91™
Treatment 7 207837.23 29691.03 36.85 0.0001™
Year* Treatment 7 27628.23 3946.89 4.90 0.0004™
Error 42 33844.40 805.81

Coefficient Variation (C. V.) 29.78%

ns: There is no statistically significant difference between the replications of the experiment.
**: There is a statistically significant difference between different treatments at the level of 1% probability.
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Table 11. Analysis of variance of the yield/m? in different treatments in rapeseed cultivar Talaeieh in Fars in 2017-2018

L Degrees of freedom Sum of squares Mean squares Probability level
Variation sources F value
(DF) (SS) (MS) (P value)
Year 1 3001.04 3001.04 1.72 0.19™
Replication (Year) 6 8203.26 1367.21 0.79 0.58™
Treatment 7 134322.97 19188.99 11.02 0.0001™
Year* Treatment 7 2955.35 422.19 0.24 0.97™
Error 42 73103.28 1740.55
Coefficient Variation (C. V.) 8.92%

ns: There is no statistically significant difference between the replications of the experiment.
*: There is a statistically significant difference between different treatments at the level of 5% probability.
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Table 12. Analysis of variance analysis of 1000 seed weightin different treatments in rapeseed cultivar Talaeieh in Fars in 2017-2018

Degrees of freedom Sum of squares Probability level

Variation sources OF) ) Mean squares (MS) F value (P value)
Year 1 2.27 2.27 18.92 0.0001™
Replication (Year) 6 1.01 0.16 1.41 0.23™
Treatment 7 34.53 4.93 41.00 0.0001™
Year* Treatment 7 0.73 0.10 0.87 0.53™
Error 42 5.05 0.12
Coefficient Variation (C. V.) 11.71%

ns: There is no statistically significant difference between the replications of the experiment.
**: There is a statistically significant difference between different treatments at the level of 1% probability.
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Table 13. Comparison of mean number of aphids, crop yield per square meter and weight of 1000 seeds in different treatments
in rapeseed cultivar Talaeieh in Fars 2017-2018

Treatments Mean number of aphids Crop yield per square meter (gr) Weight of 1000 seeds (gr)
1 0.00£0.0 e 526.95+15.56 a 4.04+0.11a
2 23.3845.27 e 519.61+7.92 a 3.72+0.21 ab
3 81.25+15.99 d 500.01+22.49 ab 3.61+0.21 b
4 102.50+3.39 cd 481.62+16.14 abc 3.06+£0.13 ¢
5 106.25+13.35 cd 462.21+25.55 be 2.73+0.12 ¢
6 118.13+20.65 bc 445.22+23.08 cd 2.35£0.25d
7 143.13+18.08 b 408.86+38.11 de 2.3240.16 d
8 187.75+10.10 a 394.55+17.0 e 1.82+0.14 ¢

The average difference of each column that has common letters is not statistically significant at the five percent probability level.
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Table 14. Analysis of variance of the number of aphids in different treatments in rapeseed cultivar Okapi in Esfehan in 2017-2018

L Degrees of freedom
Variation sources g

Sum of squares

Mean squares Probability level

F value

(DF) (SS) (MS) (P value)
Year 1 30976.00 30976.00 12.53 0.0001™
Replication (Year) 6 8424.75 1404.12 0.57 0.75™
Treatment 7 498391.75 71198.82 28.80 0.0001™
Year* Treatment 7 27667.00 3952.42 1.60 0.16™
Error 42 103842.25 2472.43
Coefficient Variation (C. V.) 36.91%

ns: There is no statistically significant difference between the replications of the experiment.
**: There is a statistically significant difference between different treatments at the level of 1% probability.
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Table 15. Analysis of variance of the yield/m? in different treatments in rapeseed cultivar Okapi in Esfehan in 2017-2018

Degrees of freedom

Sum of squares

Mean squares Probability level

Variation sources (OF) (s3) (MS) F value (P value)
Year 1 35264.80 35264.80 3.67 0.06™
Replication (Year) 6 10470.34 1745.05 0.18 098™
Treatment 7 334909.90 47844.27 4.98 0.0004™
Year* Treatment 7 17332.96 2476.13 0.26 0.96™
Error 42 403216.98 9600.40
Coefficient Variation (C. V.) 11.68%

ns: There is no statistically significant difference between the replications of the experiment.
*: There is a statistically significant difference between different treatments at the level of 5% probability.
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Table 16. Analysis of variance analysis of 1000 seed weightin different treatments in rapeseed cultivar Okapi in Esfehan in 2017-2018

. Degrees of freedom
Variation sources g

Sum of squares

Mean squares Probability level

F value

(DF) (SS) (MS) (P value)
Year 1 0.004 0.004 0.06 0.81"™
Replication (Year) 6 0.15 0.02 0.32 0.92"
Treatment 7 12.60 1.80 23.15 0.0001™
Year* Treatment 7 1.19 0.17 2.20 0.05"
Error 42 3.260 0.07
Coefficient Variation (C. V.) 7.86%

ns: There is no statistically significant difference between the replications of the experiment.
**: There is a statistically significant difference between different treatments at the level of 1% probability.
*: There is a statistically significant difference between different treatments at the level of 5% probability.
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Table 17. Comparison of mean number of aphids, crop yield per square meter and weight of 1000 seeds in different treatments in rapeseed cultivar
Okapi in Esfehan 2017-2018

Treatments Mean number of aphids Crop yield per square meter (gr) Weight of 1000 seeds (gr)
1 0.00+0.0d 941.86+39.81 a 4.20+0.09 a
2 26.63+7.33d 920.87+30.42 ab 4.08+0.08 ab
3 111.63+22.13 ¢ 891.38+38.62 abc 3.82+0.15 be
4 114.88+29.13 ¢ 852.14+23.09 abcd 3.61+0.03 cd
5 133.50+10.92 be 824.05+20.47 bcde 3.47+0.09d
6 183.25+27.61 b 793.77+30.48 cde 3.09+0.06 e
7 233.63+17.86 a 757.64+18.05 de 2.90+0.07 e
8 274.00+27.68 a 725.96+23.32 ¢ 3.17+£0.08 e

The average difference of each column that has common letters is not statistically significant at the five percent probability level.
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