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Abstract 
The present trial was conducted to evaluate the efficacy of using five oil cakes, Cress, Rocket, Black 

cumin, Linseed and Parsley at different application rates on Tetranychus urticae Koch (Acari: 

Tetranychidae) compared to the impact of using Abamectin under greenhouse conditions. The result 

indicated that mentioned oil cakes were effective in suppressed the mite where, the highest reduction 

percentages of T. urticae were 85.45% and 95.94% (at 80 gm rate) by using Cress and Rocket cakes and 

84.76%, 94.94% and 93.48% (at 60 gm rate) by using Black cumin, Linseed and Parsley cakes, 

respectively while it was 99.06% by using the acaricide. Highly significant differences were found 

between all treatments used with the control. 

 

Keywords: Tetranychus urticae, oil cakes, reduction, greenhouse conditions 

 

Introduction 

Spider mite, T. urticae is an universal agricultural pest where it is a polyphagous herbivore 

which spreads globally and infests over 1000 host plant species on record (Bolland et al., 

1998) [4] including kidney bean, Phaseolus vulgaris L. (Santos et al., 2002) [27] which 

representing a most important economic vegetable crops cultivated in Egypt and many 

countries of the world with regard to its high nutritional value as a main source of protein, in 

addition to its relatively easy production. Tetranychus spp. found on a wide variety of plants 

grown in greenhouses and open fields where it adapts to many environmental conditions as it 

can complete its life cycle from eggs to adults within one to two weeks under optimal 

conditions (Biswas et al., 2004) [3]. 

T. urticae feeds on the leaf tissues of the host plants by piercing the parenchyma cells and 

sucking out its contents causing feeding-related injury reduced photosynthetic activity, water 

loss, and leaf wilting or abscission (Mothes and Seitz 1982 and Campbell et al., 1990) [24,7], 

lead to severe damage to plants and huge economic losses. 

Because of its high rate of reproduction and easy development of acaricides resistance (Seki, 

2016 and Çağatay et al., 2018) [28, 6] relying on it to suppress mite populations represents a big 

challenge, with observation that their excessive use causes environmental pollution and many 

risks to human, plant and animal life (Wilson, 1993 and Wilson et al., 1991), [31, 32] in addition 

to its harmful effect on natural enemies. Thus, there has become an urgent need to find new, 

effective and safer alternatives to plant protection to avoid or reduce the potential negative 

effects of chemical applications. 

Attention must be given to methods which improve plant health in order to increase its 

tolerance to pest infection, to be part of their management programs. The benefits of organic 

amendments in improving crops performance are well known (Gallaher and McSorley, 1994 

and 1995) [10,11] therefore a variety of organic amendments, such as oil cakes, compost, animal 

and green manures and proteinous wastes, are used for this purpose. Hence, oil cakes have 

shown great promise as a new strategy in managing nematodes (Khan et al., 2004; Ashraf et 

al., 2005; Jiskani et al., 2005; Prasad et al., 2005; Bora and Neog, 2006; Umar and Simon, 

2008; Radwan et al., 2009; El-Sherif et al., 2010 and Khan et al., 2011) [16, 2, 33, 25, 5, 29, 26, 9, 17] 

and sucking pests including mites (Mahto and Yadav 2009 a and b and Veena et al., 2017). [21, 

22, 30].  
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Accordingly, the objective of the present investigation was to 

examine the effectiveness of five oil cakes, Cress (Lepidium 

sativum), Rocket (Eruca sativa), Black cumin (Nigella 

sativa), Linseed (Linum angustifolium) and Parsley 

(Petroselinum crispum) at different application rates 

compared to the impact of using recommended acaricide, 

Abamectin for the management of two-spotted spider mites, 

T. urticae which infecting kidney bean under greenhouse 

conditions. 
  
Materials and Methods 

Chemical analysis of oil cakes under study 

In order to evaluate certain oil cakes to examine their effect 

on the reproduction of T. urticae on kidney bean a greenhouse 

experiment was conducted. 

Five various oil cakes acquired from locally grown plants 

were used namely Cress, Rocket, Black cumin, Linseed and 

Parsley. Nitrogen (N) rate was ranged from 2.28% in Rocket 

cake to 2.9% in each of the Parsley and Black cumin cakes, 

while the rate of Potassium (K) ranged from 0.2% in Parsley 

cake to 0.506% in Black cumin cake, which contained the 

highest rate of (K) 3.12%. Organic matter (O.M.) rate was 

54.6% in Black cumin cake, 55.5 % in cress cake, 57.9 % in 

Parsley cake, 61.18% in Rocket cake and 77. 93% in Linseed 

cake (Table 1). 

 
Table 1: Chemical analysis of five oil cakes under study 

 

Oil cakes Nitrogen (N) % Phosphorous (P) % Potassium (K) % Organic matter (O.M.) % 

Cress cake 2.78 0.29 2.89 55.5 

Rocket cake 2.28 0.482 2.92 61.18 

Black cumin cake 2.91 0.506 3.12 54.6 

Linseed cake 2.41 0.411 2.88 77. 93 

Parsley cake 2.9 0.2 2.86 57.9 

 

Greenhouse experiment applications 
In a greenhouse experiment, the suppression of T. urticae 

infestation by using five various oil cake treatments (Cress, 

Rocket, Black cumin, Linseed and Parsley) at different rates 

(20, 40, 60 and 80 gm) for each of them was assessed in pots 

in compared with Abamectin as an acaricide. Eighty eight 

plastic pots 15 cm in diameter and having capacity of 5 Kg 

soil/ pot were used to planted kidney been. Oil cakes were 

applied to plastic pots soil at the aforementioned rates at one 

time of application (seven days before seeds of kidney bean 

have been transplanted in pots). Plants were irrigating and 

weeding timely as needed. 

Experiment pots were arranged in a completely randomized 

design with four replicates for each treatment, each replicate 

was represented by three plants and the same in the control 

(pots without treated). Through the daily examination, data of 

living mites that naturally infected plants during the 

experiment was counted and recorded at 24, 48, 72, 96, and 

120 hours after acaricide application, where the number of 

mites in this time was ranged from one to three individuals 

per square inch.  

 

Statistical analysis 

Percentage of T. urticae reduction was estimated and 

corrected according to the equation of (About, 1925) [1] and all 

data collected were subjected to analysis of variance program 

(ANOVA) (Gomez and Gomez, 1984) [12] followed by 

Multiple Range Test to compare means (Duncan, 1955). [8]  

 

Results and Discussion 

Effect of Cress cake on spider mites, T. urticae 

Tables (2) and (3) showed the impact of Cress cake on T. 

urticae by using different rates on application under 

greenhouse conditions. Results indicated that general mean 

reduction percentages of T. urticae ranged from 63.88% with 

using rate 20 gm to 85.45% with the use of 80 gm, where the 

percentage of reduction in mite population was increased with 

the increase in the rate used from Cress cake (Table 3) and 

(Fig. 1). There were highly significant differences between 

Cress cake rates with Abamectin and also the control (Table 

2).  

 

Effect of Rocket cake on spider mites, T. urticae 

General mean reduction percentages of T. urticae by using 

Rocket cake were 62.45, 80.55, 91.52 and 95.94 at rates 20, 

40, 60, and 80 gm, respectively where reduction percentage of 

mite population was increased with the increase of Rocket 

cake rate (Table 3) and (Fig. 1). Highly significant differences 

were found between all treatments used including Abamectin 

with the control (Table 2), where general mites reduction 

percentage was recorded 99.06% by using the acaricide 

(Table 3). 

 

Effect of Black cumin cake on spider mites, T. urticae 
Data represented in Table (3) and Figure (3) indicated that 

Black cumin cake caused the highest reduction percentage of 

T. urticae by using rate 60 gm (84.76%), whereas the least 

reduction percentage was 62.6% by using rate 20 gm. T. 

urticae numbers differed significantly between the different 

rates used of Black cumin cake as well as there were highly 

significant differences between these rates with Abamectin 

and also the control (Table 2). 

 
Table 2: Efficiency of using different rates of oil cakes on T. urticae population under greenhouse conditions 

 

Treatments Average of mite numbers (in days) ± SEM 

Oil cakes Rates 1 day 3 days 5 days 7 days 14 days 

Cress 

20 gm 6ab ± 1.870 5cde ± 1.080 4.5bcd ± 1.554 6.75b±1.796 3cd±1.080 

40 gm 5abcd ± 2.415 2.5ef ± 1.040 3.25bcdef±0.75 3.75bcdef±0.478 4.75cd±2.056 

60 gm 1.75cde ± 0.629 2.5ef ±0.957 6b ± 1.683 1.5 ±0.866 3.5cd±1.322 

80 gm 1.75cde± 0.629 1.25ef± 0.946 5bc±1.471 0.75fgh± 0.75 2.25 cd ±1.3 

Rocket 

20 gm 7.5ab ± 2.020 12.75b±2.926 2.25bcdef ±0.75 1.5defgh ± 0.645 4.75cd±1.03 

40 gm 5.75abc± 4.007 1.5ef ± 0.5 0.0f 3cdefgh±1.080 1.25±0.946 

60 gm 1.25cde± 0.478 0.f ± 0.5 0.ef ±0.25 2.75cdefgh±0.75 2cd ±1.22 
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80 gm 0.25 de± 0.25 0.5f± 0.288 1def ± 0.577 0.0h 1.75cd±0.75 

Black cumin 

20 gm 4.25abcde±0.85 8.25b± 0.75 3.75bcde ±0.75 4.75bcd±1.030 11.5b±1.258 

40 gm 2.5cde ± 1.190 2ef ± 1.224 5 bc±1.471 3.5bcdefg±1.19 3cd±1.080 

60 gm 4.25abcde±1.842 0.0f 0.25bcdef ±0.25 0.25gh±0.25 5c±1.22 

80 gm 9a ± 3.937 2.75def ±1.376 2.5bcdef± 1.5 1.25efgh±0.946 3.5cd±1.44 

Linseed 

20 gm 1.75cde ± 0.853 0.5f ± 0.288 5bc ± 1.471 4.5bcde±1.554 1.5cd± 0.866 

40 gm 0.0e 0.75f± 0.478 2.5bcdef ± 0.645 2gefgh ±0.912 2.75cd±0.63 

60 gm 0.0 e 1.25f± 1.25 1def ± 0.707 0.75fgh±0.478 1.25cd±0.95 

80 gm 5abcd ± 1.632 0.0f 2.75bcdef ±0.946 1.25efgh±0.946 3.5cd±1.190 

Parsley 

20 gm 4.5abcde ± 2.217 6.25cd± 1.436 5bc ± 1.779 5.75bc±1.931 4.75cd±2.06 

40 gm 2.75bcde± 1.181 1.25f± 1.25 1.75cdef±1.181 4.5bcde±1.936 0.75cd±0.48 

60 gm 0.25de ± 0.25 0.5f ± 0.5 0.75ef ± 0.478 2.25defgh±1.314 2cd ±1.354 

80 gm 0.75de± 0.478 1f± 0.577 1.25cdef ± 0.478 1.5defgh±1.190 2cd ±1.154 

Abamectin 0.25de ± 0.25 0.0 f 0.0f 0.0h 0.5c ±0.288 

Control 9a± 1.080 20.75a± 3.25 14.75a±3.923 15.25a±2.625 26.5a ±4.6 

LSD 4.771 3.500 3.729 3.418 4.326 

F 2.891 16.260 5.940 7.476 12.843 

P .0005*** .0000*** .0000*** .0000*** .0000*** 

Values followed by the same letter (s) in a column are not significantly different according to Duncan’s test at level 0.05.  

 
Table 3: Efficiency of using different rates of oil cakes on the percentage reduction of T. urticae population under greenhouse conditions 

 

Treatments Redaction % ( in days) 
General Mean Reduction % 

Oil cakes Rates 1 day 3 days 5 days 7 days 14 days 

Cress 

20 gm 33.33 75.9 69.57 55.73 84.9 63.88 

40 gm 44.44 87.9 78.02 75.4 82.07 73.5 

60 gm 80.55 87.9 59.43 90.16 86.79 80.96 

80 gm 80.55 93.95 66.19 95.08 91.5 85.45 

Rocket 

20 gm 16.66 38.59 84.78 90.16 82.07 62.45 

40 gm 36.11 38.55 98.3 80.32 95.28 80.55 

60 gm 86.11 92.77 98.3 81.96 92.45 91.52 

80 gm 97.22 98.79 93.23 98.3 93.39 95.94 

Black cumin 

20 gm 52.7 60.24 74.64 68.85 56.60 62.6 

40 gm 72.22 90.36 66.19 77.04 84.9 78.14 

60 gm 47.22 98.79 98.3 98.36 81.13 84.76 

80 gm 97.22 86.74 83.9 91.80 86.79 69.68 

Linseed 

20 gm 80.55 97.59 66.19 68.25 94.33 81.38 

40 gm 97.2 96.38 83.09 86.88 95.28 91.76 

60 gm 97.2 93.95 93.23 95.08 95.28 94.94 

80 gm 44.44 98.79 81.4 91.80 86.79 80.64 

Parsley 

20 gm 50 69.87 66.19 62.29 82.07 66.08 

40 gm 69.44 93.95 88.16 68.25 97.16 83.39 

60 gm 97.22 97.59 94.92 85.24 92.45 93.48 

80 gm 91.66 95.18 91.54 90.16 92.45 92.19 

Abamectin 97.22 100 100 100 98.11 99.06 

 

 
 

Fig 1: The efficacy of different Cress cake rates on T. urticae populations under greenhouse conditions 
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Fig 2: The efficacy of different Rocket cake rates on T. urticae populations under greenhouse conditions 

 

 
 

Fig 3: The efficacy of different Black cumin cake rates on T. urticae populations under greenhouse conditions 

 

Effect of Linseed cake on spider mites, T. urticae 

Data in Table (3) showed that the highest total reduction of T. 

urticae was recorded by using Linseed cake at rate 60 gm 

where it was 94.94% (Fig. 4) compared to percentage 

recorded by using the acaricide which was 99.06%. The mean 

number of mites differed significantly with the control by 

using various rates of Linseed cake and it also differed by 

treated with Abamectin (Table 2).  

 

Effect of Parsley cake on spider mites, T. urticae 

Results in Table (3) revealed that the use of Parsley cake at 

rate 60 gm caused the highest reduction percentage of T. 

urticae (93.48%), while the least effect was recorded by using 

20 gm of the mentioned cake where it was 66.08% (Fig. 5). 

All Parsley cake rates used as treatments showed highly 

significant differences in the average number of mites 

compared to the control (Table 2). 

 
 

Fig 4: The efficacy of different Linseed cake rates on T. urticae populations under greenhouse conditions 
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Fig 5: The efficacy of different Parsley cake rates on T. urticae populations under greenhouse conditions 

 

Finally, the previous findings clearly indicated that oil cakes 

treatments achieved noticeable effect in suppressing mites 

population infesting kidney bean compared to the control 

under greenhouse conditions (Mahto and Yadav 2009a and b) 

[21, 22] where, the highest reduction percentages of T. urticae 

were 85.45% and 95.94% (at 80 gm rate) by using Cress and 

Rocket cakes and 84.76%, 94.94% and 93.48% (at 60 gm 

rate) by using Black cumin, Linseed and Parsley cakes, 

respectively (Table 3), while it was 99.06% by using the 

acaricide (Table 3). Abamectin, showed potent activity 

against arthropods and used to control phytophagous mites 

and insect pests on a variety of ornamental plants and 

agricultural and vegetable crops (Lasota and Dybas, 1990), [20] 

where it is absorbed by the foliage and affects the pest while 

feeding on the plant. It has been very effective for controlling 

spider mites on outdoor rose plants in the south-west USA 

(Karlik, 2003) [15]  

On the other hand, the varied impact by using different rates 

of mentioned oil cakes was appeared through the results 

recorded in most treatments, where it was observed that the 

percentage of decrease in the number of mites was increased 

with the increase in the rate of cakes used (Tables 2 and 3). In 

a field trial, (Veena et al., 2017) [30] observed the efficacy of 

using neem cake application to soil on suppression thrips and 

mites infesting chillies. 

 

Conclusion 

In conclusion, from the results obtained in the current study it 

showed clearly that oil cakes application achieved great 

success and notice effect in the suppression of mites infesting 

kidney bean. By reference to the benefits of organic 

amendments in improving crop performance a variety of 

organic amendments, such as oil cake, compost and animal 

manure are used. (Mahto, and Yadav 2009b), [21, 22] evaluated 

the efficacy of manuring with oilcake based vermicompost on 

incidence of red spider mite in okra crop and observed that 

vermicompost from cow dung and neem cake (4:1 & 4.5:0.5 

ratios) at 1.0 kg/pot recorded relatively low mite infestation in 

the crop. They also studied the evidence of induced resistance 

against T. urticae in Okra plants manured with oil cake based 

vermicomposts (Mahto and Yadav 2009 a). [21, 22] Several 

previous studies showed that oil cakes have shown major 

promise as a new strategy in managing nematodes (Kumar et 

al., 2018; Kerakalamatti et al., 2020; Jena et al. 2021 and 

Mohanty 2021) [19, 18, 13, 23] and sucking pests including mites 

(Mahto and Yadav 2009 a, b and Veena et al., 2017). [21, 22, 30] 

Therefore, it seems that use of oil cakes can be considered as 

a fantastic alternative of chemical compounds. Hence, its 

inclusion in IPM programs in the future has required more 

attention. 
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