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Abstract 

The cabbage aphid, Brevicoryne brassicae (L.) is the most important pest of canola (Brassica napus L.) in Iran. Two same field trials 

(control and infested) were conducted to study the effect of macroelements (NPK) fertilizer on cabbage aphid population on rapeseed SLM046 

at Borujerd agricultural research station during 2002-2003. The RCBD with factorial arrangement was used with three factors, N (N1=0, 

N2=190, N3=270, N4=350 Kg/ha), P (P1=0, P2=150 Kg/ha) and K (K1=0, K2=100 Kg/ha). Result showed that, at the beginning of stem stage 

(in late March), when the urea was applied at the second time, aphid infestation at fertilizer level N4 significantly decreased. But after the 

blooming stage (in late April), when the urea was applied at the third time, aphid infestation in N4 was increased. According to this research, 

nitrogen (N) alone and its interaction with phosphorus (P) and potassium (K), significantly decreased the damage of B. brassicae in the 

canola fields. 
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Table 1. Summary of analysis of variance for the effect of macroelements (NPK) on the  

population density of Brevicoryne brassicae in rapeseed field in 2002 

Source of 

Variation df 
9 Apr. 2002 16 Apr. 2002 23 Apr. 2002 30 Apr. 2002 

Lengh of 

infested stem 
Index Lengh of 

infested stem Index Lengh of 

infested stem 
Index Lengh of 

infested stem 
Index 

BLOCK 3 0.01ns 0.078ns 0.09** 0.14ns 0.021ns 0.051ns 0.022ns 0.16ns 

N 3 0.25** 1.03** 0.21** 0.38* 0.006ns 0.065ns 0.071ns 0.39** 

P 1 0.046ns 0.052ns 0.21** 0.74** 0.13** 0.80** 0.00ns 0.01ns 

K 1 0.15** 0.18ns 0.08** 0.15ns 0.027ns 0.093ns 0.075** 0.15* 

N*P 3 0.036ns 0.371ns 0.153** 0.035ns 0.218** 0.63** 0.171** 0.14ns 

N*K 3 0.107ns 0.81* 0.07* 0.40* 0.01ns 0.108ns 0.01ns 0.12ns 

P*K 1 0.361** 0.182ns 0.055** 0.09ns 0.02ns 0.065ns 0.005ns 0.04ns 

N*P*K 3 0.303** 2.05** 0.25** 0.62** 0.05ns 0.019ns 0.042ns 0.06ns 

Error 45 0.55 2.01 0.23 1.21 0.38 1.17 0.31 0.95 

CV  14.25 11.58 7.16 7.11 10.29 6.88 8.84 6.21 

  ** 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 macroelements (NPK) on the  

population density of Brevicoryne brassicae in rapeseed fields in 2003 

Source of 

Variation  df  
18 Apr. 2003  28 Apr. 2003  10 May 2003  

Lengh of infested 

stem 
Index  Lengh of infested 

stem 
Index  Lengh of infested 

stem 
Index  

BLOCK  3  0.24* 0.22ns 0.16** 0.16ns 0.72* 0.75*  
N 3  0.84** 1.80**  0.25ns 0.41** 0.33ns 0.72* 
P 1  0.04ns 0.002ns  0.05*  0.07ns 0.07ns 0.35ns 
K 1  0.01ns 0.04ns 0.07*  0.033ns 0.17ns 0.05ns 

N*P 3  0.73** 0.92**  0.27ns 0.05ns 0.49*  0.74* 
N*K 3  0.02ns 0.06ns 0.034ns 0.08ns 0.20ns 0.32ns 
P*K 1  0.21** 0.08ns 0.001ns 0.03ns 0.36* 0.27* 

N*P*K 3  0.08ns 0.10ns 0.08ns 0.14ns 0.31ns 0.24ns  
Error  45  0.66 0.91 0.46  0.76 1.51 1.64  
CV    14.94 5.87 12.39 5.28 23.88  8.62 

    ** and *: Significant at 1% and 5% probability level, respectively. ns: Not significant 
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Table 3. Summary of analysis of variance for the effect of macroelements (NPK) on the agronomic  

characteristics of rapeseed cv. SLM046 in the presence and the absence of Brevicoryne brassicae in 2003 

Source of Variation  Df 
Main stem height Pod number per main stem  

Pest presence Pest absence % decrease Pest presence Pest absence % decrease  
BLOCK  3  0.01ns 0.02*  0.12ns  0.012ns  0.04ns  0.44ns  

N  3  0.12** 0.005ns 5.10* 0.03ns 0.04ns  7.98ns 
P 1  0.00ns 0.00ns 2.04ns 0.052ns 0.07** 34.23** 
K  1  0.01ns 0.004ns 0.092ns 0.31** 0.002ns 44.94** 

N*P 3  0.006ns 0.003ns 10.48** 0.13ns  0.02ns 16.98* 
N*K 3 0.06** 0.002ns 12.48**  0.26* 0.034ns 21.86** 
P*K 1  0.005ns 0.006ns 0.22ns 0.026ns 0.00ns 2.79ns 

N*P*K 3  0.006ns 0.008ns 3.24ns 0.17ns 0.00ns 61.70** 

Error  45  0.09 0.06 18.53 0.61  0.24 35.37 

CV   2.71 1.98  13.75  11.75 5.52 18.66 

          ** and *: Significant at 1% and 5% probability level, respectively. ns: Not significant 
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Table 3. Continued. Summary of analysis of variance for the effect of macroelements (NPK) on the agronomic  

characteristics of rapeseed cv. SLM046 in the presence and the absence of Brevicoryne brassicae in 2003 

Source of Variation df Seed number per pod  Seed oil content  
Pest presence Pest absence %decrease of seeds Pest presence Pest absence  % oil decrease 

BLOCK  3  0.05*  0.09**  3.02ns 0.01ns 0.08**  0.03** 

N 3  0.20** 0.022ns 60.87** 0.02* 0.003ns 0.006ns 

P 1  0.11** 0.00ns 18.72** 0.004ns 0.004ns 0.003ns 

K 1  0.00ns 0.039* 0.19ns 0.003ns 0.00ns 0.00ns 

N*P 3  0.09** 0.01ns 6.99ns 0.02* 0.01ns 0.01ns 

N*K 3  0.021ns 0.01ns 3.59ns 0.03** 0.01ns 0.00ns 

P*K 1  0.02ns 0.01ns 12.47* 0.01* 0.00ns 0.004ns  
N*P*K 3  0.02ns 0.001ns 12.80ns 0.04** 0.01ns 0.06** 
Error  45  0.151 0.26 51.80 0.052 0.076 0.034 

CV    6.02  6.17  23.78  22.09 15.63 27.71  
  ** and *: Significant at 1% and 5% probability level, respectively. ns: Not significant 
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Table 4. Mean comparison of main effects of NPK on the population density of Brevicoryne brassicae in Rapeseed fields cv. SLM046 in 2002 

 

9 Apr. 2002 16 Apr. 2002 23 Apr. 2002 30 Apr. 2002 

Lengh of 

infested stem cm 

Infection 

index 

Lengh of infested 

stem cm 
Infection 

index 

Lengh of infested 

stem cm 

Infection 

index 
Lengh of infested 

stem cm 

Infection 

index 

N1 0.79b 2.46a 1.15a 2.29a 0.95a 2.71a 1.01a 2.76ab 

N2 0.94a 2.43a 1.18a 2.84ab 0.97a 2.68a 1.11a 2.86a 

N3 0.82b 2.10b 1.13a 2.86ab 0.97a 2.65a 1.05a 2.70ab 

N4 0.84b 2.24ab 1.02b 2.65b 0.94a 2.60a 1.02a 2.64b 

P1 0.89a 2.24a 1.18a 2.95a 1.00a 2.77a 1.04a 2.73a 

P2 0.81a 2.29a 1.06b 2.70b 0.91b 2.55b 1.05a 2.73a 
K1 0.80b 2.23a 1.15a 2.87a 0.98a 2.70a 1.01b 2.67b 

K2 0.90a 2.39a 1.09b 2.78a 0.94a 2.62a 1.09a 2.79a 

   Means with common letters are not significantly different based on Tukey test (α=0.05). 
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Table 5. Mean comparison of main effects of NPK on the population density of Brevicoryne brassicae in rapeseed  fields cv. SLM046 in 2003 

Main effects 

18 Apr. 2003 28 Apr. 2003 10 May 2003 

Lengh of 

infested stem cm 

Infection 

index 

Lengh of infested 

stem cm 

Infection 

index 

Lengh of infested 

stem cm 

Infection 

index 

N1 1.13a 3.10a 084a 2.69bc 0.85a 2.67b 

N2 0.99ab 2.97ab 0.81a 2.67c 0.94a 2.90ab 

N3 0.90bc 2.81b 0.96b 2.83ab 1.01a 3.02a 

N4 0.79c 2.61c 0.95b 2.88a 1.11a 3.11a 

P1 0.92a 2.87a 0.86b 2.72b 0.97a 2.92a 
P2 0.98a 2.87a 0.92a 2.80a 0.98a 2.92a 

K1 0.96a 2.90a 0.92a 2.78a 1.06a 2.96a 

K2 0.94a 2.85a 0.86b 2.74a 0.88b 2.88a 
                 Means with common letters are not significantly different based on Tukey test (α=0.05). 
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Table 6. Mean comparison of interaction effects of NPK on the population density of Brevicoryne brassicae in rapeseed fields cv. SLM046 in 2002 

Treatment 

9 Apr. 2002 16 Apr. 2002 23 Apr. 2002 30 Apr. 2002 

Lengh of 
infested stem cm 

Infection 
index 

Lengh of 
infested stem cm 

Infection 
index 

Lengh of 
infested stem cm 

Infection 
index 

Lengh of infested 
stem cm 

Infection 
index 

N1P1K1 0.75bc 2.85a 1.20abc 2.93a 0.90ab 2.78ab 0.85b 2.57a 

N1P1K2 0.90abc 2.55ab 1.28a 3.15a 0.98ab 2.73ab 1.03ab 2.78a 

N1P2K1 0.80abc 2.33ab 1.10abc 2.83a 1.05ab 2.75ab 1.13a 2.83a 

N1P2K2 0.68c 2.20ab 1.00c 2.70a 0.88ab 2.57ab 1.10ab 2.87a 

N2P1K1 0.85abc 2.40ab 1.23ab 3.07a 1.07a 2.87a 1.08ab 2.97a 
N2P1K2 1.025ab 2.47ab 1.08abc 2.78a 1.03ab 2.93a 1.13a 2.87a 

N2P2K1 0.825abc 1.97b 1.23ab 2.70ab 0.87ab 2.43ab 1.10ab 2.80a 
N2P2K2 1.10a 2.90a 1.20abc 2.87a 0.83ab 2.47ab 1.13a 2.80a 

N3P1K1 0.67c 1.87b 1.27a 3.00a 0.97ab 2.70ab 1.03ab 2.57a 
N3P1K2 1.025ab 2.33ab 1.18abc 3.03a 0.95ab 2.58ab 1.10ab 2.80a 

N3P2K1 0.80abc 2.17ab 1.025bc 2.78a 1.05ab 2.80a 0.97ab 2.68a 
N3P2K2 0.73bc 2.00b 1.07abc 2.70a 0.93ab 2.53ab 1.08ab 2.78a 

N4P1K1 0.67c 1.83b 1.03bc 2.85a 1.07ab 2.83a 1.05ab 2.47a 
N4P1K2 1.05ab 2.50ab 1.18abc 2.80a 1.05ab 2.87a 1.13a 2.83a 

N4P2K1 0.925abc 2.67ab 1.17abc 2.93a 0.825b 2.48ab 0.90ab 2.55a 
N4P2K2 0.60c 1.97b 0.63d 2.07b 0.83ab 2.27b 1.03ab 2.70a 

   Means with common letters are not significantly different based on Tukey test (α=0.05) 
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Table 7. Mean comparison of main effects of NPK on the agronomic characteristics of Rapeseed cv.  

SLM046 in the presence and the absence of Brevicoryne brassicae in 2003 

Treatment 
Main stem height  Pod number per main stem  

Pest presence Pest absence %Decrease of height  Pest presence Pest absence %Decrease of pod  
N1 1.87b  2.05a 5.57ab 1.25a 1.48a 6.51a 
N2 1.89b 2.06a 5.77a 1.19a 1.45a 5.52a 
N3 1.89b 2.07a 5.61ab 1.29a 1.52a 6.24a 
N4 1.99a 2.08a  4.91b 1.23a 1.50a 5.89a 
P1 1.91a 2.06a  5.31a 1.20a 1.52a  6.91a  
P2  1.91a  2.06a 5.67a 1.28a  1.45b 5.18b 
K1 1.90a 2.06a 5.53a  1.16b 1.49a 7.06a 
K2  1.92a 2.07a 5.42a  1.34a 1.48a 4.94b 

        Means with common letters are not significantly different based on Tukey test (α=0.05). 
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Table 8. Mean comparison of interaction effects of NPK on the population density of Brevicoryne brassicae in rapeseed fields cv. SLM046 in 2003 

Treatment  
18 Apr. 2003 28 Apr. 2003  10 May 2003 

Lengh of infested 

stem cm  
Infection 

index  
Lengh of infested 

stem cm  
Infection 

index 
Lengh of 

infested stem cm 
Infection 

index  
N1P1K1 1.07abcd 3.11abc 0.90abc 2.77ab 0.89ab 2.54a 

N1P1K2  1.09abcd  3.02abcd 0.73bc 2.57ab 0.70ab 2.55a 

N1P2K1 1.28a 3.25a 0.88abc 2.70ab 0.79ab 2.63a 

N1P2K2 1.11abcd  3.05abcd 0.87abc  2.75ab 1.03ab 2.97a 

N2P1K1 0.71de 2.81abcdef 0.81abc 2.67ab 1.33a 3.30a  
N2P1K2 0.79cde 2.68bcdef 0.64c 2.47b 0.77ab 2.87a 

N2P2K1  1.26ab 3.23a 0.91abc 2.79ab  0.73ab 2.60a 

N2P2K2  1.16abc  3.17ab  0.85abc 2.70ab 0.92ab 2.84a 

N3P1K1 0.93abcd 2.84abcdef 1.06a 2.95a  1.23ab 3.20a  
N3P1K2  1.00abcd 2.94abcde 0.88abc 2.74ab 0.54b 2.56a 

N3P2K1 0.88abcde 2.79abcdef 1.00ab 2.76ab 1.12ab  3.07a 

N3P2K2 0.78cde 2.66cdef  0.93abc 2.88ab 1.17ab 3.13a 

N4P1K1 0.73de  2.60def  0.84abc 2.70ab 1.27a  3.24a  
N4P1K2 0.96abcd 2.89abcde 1.00ab 2.95a 1.07ab 3.01a 

N4P2K1 0.84bcde 2.49ef 1.03ab 2.95a 1.17ab 3.13a 

N4P2K2  0.54e  2.35f  0.92abc 2.91ab 0.91ab 3.03a 

             Means with common letters are not significantly different based on Tukey test (α=0.05). 
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Table 9. Mean comparison of interaction effects of NPK on the population density of Brevicoryne brassicae in rapeseed cv. SLM046 in 2003 

Treatment 

Height of main stem Number of pods per main stem 

Pest presence Pest absence 
%Decrease of main 

stem height 
Pest 

presence 

Pest 

absence 

%Decrease of main 

stem height 
N1P1K1 1.87bc 2.06a 6.27a  1.18ab 1.54a 7.70abc 

N1P1K2 1.86bc 2.03a 5.44ab 1.38ab 1.52a 8.15a 
N1P2K1 1.88bc 2.02a 5.62ab 1.15ab 1.47a 7.26abcd 
N1P2K2 1.88ab 2.1a 4.75ab  1.31ab 1.38a 3.88def  
N2P1K1 1.94ab 2.06a 4.88ab 1.05b 1.50a  7.99ab 
N2P1K2 1.94ab 2.07a 5.10ab 1.37ab 1.45a  3.13ef 
N2P2K1 1.78c 2.03a 6.60a 1.14ab 1.44a 4.46cde  
N2P2K2 1.87bc 2.07a 6.78a 1.21ab 1.40a 6.48abcd 
N3P1K1 1.86bc 2.11a 6.77a 1.31ab  1.58a 6.86abcd 
N3P1K2 1.90abc  2.06a 4.61ab  1.06b 1.56a 6.96abcd 
N3P2K1 1.89bc 2.05a 5.63ab 1.29ab 1.48a  6.41abcd 
N3P2K2 1.94ab 2.07a 5.42ab 1.44ab 1.46a 4.54bcde 
N4P1K1 1.98ab 2.05a 3.59b  1.04b 1.50a 8.44a 
N4P1K2 1.93ab 2.08a  5.50ab 1.26ab  1.53a 6.73abcd 
N4P2K1 2.00ab 2.09a 4.79ab  1.09b 1.43a 7.67abc 
N4P2K2  2.05a  2.09a 5.86a 1.58a 1.54a 0.72f  

      Means with common letters are not significantly different based on Tukey test (α=0.05). 
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