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Bioproducts against diseases and pests in tomato production in cultivation facilities

1 2 1S. Masheva *, N. Valchev , V. Yankova

1 Vegetable Crops Research Institute Maritsa, 32 Brezovsko shose, 4003 Plovdiv, Bulgaria
2 Department of Plant Production, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. Effectiveness of the botanical products for plant protection Timorex 66 EC and Timorex Gold against late blight (Phytophthora infestans) and early 
blight (Alternaria solani), of the products Pyros, Pyrethrum FS EC and NeemAzal T/S against greenhouse whitefly (Trialeurodes vaporariorum), tobacco thrips 
(Thrips tabaci) and twospotted spider mite (Tetranychus urticae) on tomato in cultivation facilities was studied in the period 2008-2010. Products included as a 
standard were: Ridomil Gold MZ 68 WG, Horus Top, Skore 250 EC, Vaztak new 100 EC, Mospilan 20 SP and Omit 57 Е. Timorex Gold 0,75 % demonstrates 
god effectiveness against late blight (68,66 %) and early blight (59,52 %). Pyros is described with good biological activity against greenhouse whitefly (against 
adults – 84,36 % and against larvae – 66,75 %). Phytopesticide Pyrethrum FS EC is with high effectiveness (89,29 %) against tobacco thrips while NeemAzal 
T/S was with good acaricide activity (92,57 %). In the laboratory tests  that were conducted for determination of the secondary action of the botanical products 
was establishes that Timorex 66 EC, Timorex Gold and NeemAzal T/S are slightly toxic to the bioagent Encarsia formosa and they could be applied in the 
integrated and biological systems for vegetable production.
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neurotoxic effect and they are suitable for including in biological Introduction
production systems (Isman, 2006).

The aim of the study was to establish the effectiveness of some The including of bioproducts in the plant protection systems is 
botanic products for plant protection towards the basic diseases and an alternative for control of pests in vegetable production. Tomato is 
pests in tomato grown in cultivation facilities. a crop that is the most frequently grown in the cultivation facilities. 

Monoculture growing and the intensive use of chemical products for 
plant protection result in arising of resistance in the disease and pest 

Material and methodspopulations that effects negative on the produce quality and quantity. 
At present the biopesticides produced on plant basis are described 
with good fungicide and insecticide properties (Adis et al., 1997). The studies were performed in the period 2008-2010 under 
Suitable choice of the biopesticides depending on the pest as well as unheated greenhouses with tomato variety Velosity at the Maritsa 
their timely application gives results close to the application of Vegetable Crops Research Institute – Plovdiv. The experiments for 
conventional products. determination of the biological activity of the plant protection 

It is known that many plants possess phytopesticide properties products included in this investigation are in natural background of 
that is due to the natural alkaloids, esters, glycosides etc. (Vasina, attack from diseases and pests. Biological test of the 
1978; Regnault-Roger and Philogène, 2008). Products for plant phytopesticides was carried out according to the requirements of the 
protection with plant origin have a number of priorities making them methods for evaluation of the fungicides and insecticide 
suitable for biological agriculture. The environment keeps free of effectiveness of European and Mediterranean Organization for 
contamination and there is no threat for the human health. Neale Plant Protection (2005).
(1997) classified the plant extracts to the group of biopesticides. The Three treatments were performed in diseases and compaired 
products with active ingredient (a.i.) azadiraktin (NeemAzal T/S, with Control – untreated plants. The experiment was perforned in 4 
Azatin EC, BioNeem Plus 1,5 EC etc.) extracted from grains and replications. The degree of infestation with late blight and early blight 
vegetative mass of Neem tree (Azadirachta indica A. Juss) belong to was recorded before each treatment and 5 days after the last 
this group. They are limonoids according to chemical composition treatment. Index of infestation was calculated by МcKinney and 
and possess specific antifidant and juvenomimetic effect – nutrition effectiveness – by Аbbott. Number of alive specimens on preliminary 
depress and stopping, languish reducing, cause deformations, marked plants was recorded before treatment and in intervals (days) 
female fertility reducing (Kleeberg, 2001; Isman, 2006; Hiiesaar et after treatment. The experiment was performed in 3 replications. 
al., 2009). The phytopesticides based on butyric extract of leaves The effectiveness was recorded by Henderson-Tilton and Abbott.
and tips of Australian tea tree Melaleuca alternifolia – Timorex 66 EC 
and Timorex Gold demonstrate effectiveness towards agents of Test-products for plant protection (PPP): 
powdery mildew, mildew, early blight, rusts etc. (Masheva, 2009, 1. Botanic PPP: Timorex 66 EC 0,5%-1,0% (a.i. 66% butyric 
Lambev, 2009). The bioproducts Pyrethrum and Pyros are natural extract from Melaleuca alternifolia), Timorex Gold 0,75% (a.i. plant 
pyrethrins. Based on pyrethrum, extract from chrysanthemum extract from Melaleuca alternifolia), Pyrethrum FS EC 0,05% (a.i. in 
(Chrysanthemum cinerariaefolium Vis.). They have rapid, natural pyrethrum, extract from Chrysanthemum cinerariaefolium + 
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Figure 1. Index of infestation by late blight in tomato (Phytophthora infestans (Mont.) de Bary )
in cultivation facilities
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Table 1. Effectiveness of PPP against late blight  in tomato (Phytophthora infestans (Mont.) de Bary) in cultivation facilities

Variant

Timorex 66 EC 0.5%

Timorex 66 EC 1%

Timorex Gold 0.75%

Ridomil Gold МZ 68 ВГ 0.25%

57.28 ± 3.84

63.70 ± 4.63

69.76 ± 3.33

82.79 ± 1.78

61.21 ± 1.90

64.81 ± 2.69

67.56 ± 2.28

84.39 ± 2.21

59.24 ± 2.87

64.26 ± 3.66

68.66 ± 2.81

83.60 ± 1.99

Effectiveness,%

average

MEAN ± SEMMEAN ± SEMMEAN ± SEM

20102009
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sesame oil + adherents), Pyros 0,08% (a.i. natural pyrethrum from 37% (+); Medium toxic, toxicity 63% (++); Toxic, toxicity up to 80% 
C. cinerariaefolium), NeemAzal Т/S 0,3% (a.i. azadirachtin). (+++); Strongly toxic - toxicity over 80% (++++) (Hassan et al., 1983). 

2. Chemical PPP: Ridomil Gold МZ 68 WG 0,25% (a.i. A local parasite population has been used in this experiment. Adult 
mefenoxam + mankozeb) (standard), Skore 250 EC 0,04% (a.i. specimens flying away for 24 hours were used.
diphenokonazole) (standard) , Horus top 0,2% (a.i. cyprodinil + Data are processed by the method of Duncan's multiple range 
isopyrazam) (standard), Vaztak New 100 EC 0,03% (a.i. alfa- test (Duncan, 1955).
cypermetrin) (standard), Mospilan 20 SP 0,02% (a.i. acetamiprid) 
(standard), Omit 57 Е 0,1% (a.i. propargyt) (standard). 

Results and discussions
Test pathogens: late blight (Phytophthora infestans (Mont.) de 

Bary ), early blight (Alternaria solani Ell. et Mart.). І. Effectiveness of botanical PPP Timorex 66 EC and Timorex 
Test pests: greenhouse whitefly (Trialeurodes vaporariorum Gold against late blight and early blight in tomato.

Westw.), tobacco thrips (Thrips tabaci Lindeman) and twospotted The lowest index of infestation by late blight was recorded in the 
spider mite (Tetranychus urticae Koch.). treatment with Rydomil Gold MZ 68 WG, followed by the variant with 

treatments with Timorex Gold (Figure 1). The best effectiveness 
Toxicity of botanical PPP towards the imago of Encarsia against light blight demonstrated Timorex Gold, applied in 

formosa Gah.: concentration 0,75%. It is considerably slighter than the 
The toxic effect of the phytopesticides to the imago of the effectiveness of the standard Rydomil Gold MZ 68 WG, applied in 

endoparasite on the larvae of greenhouse whitefly (Encarsia concentrations 0,25%. Results similar to those were recorded in 
formosa Gah) was established in pot experiments in laboratory Timorex 66 EC, applied in concentration 1,00% (Table 1). These 
conditions. Tomato leaves were treated by the method of “soaking” results correspond to those recorded by the experiment for control of 
in pesticides solutions. Classification of the pesticides is in five powdery mildew in cucumbers grown in cultivation facilities 
groups: Non-toxic, toxicity up to 20 % (-); Slightly toxic, toxicity up to (Masheva, 2009). The variation of Ridomil Gold is the slightest and 
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Figure 2. Index of infestation by early blight in toamto (Alternaria solani Ell. et Mart.)
in cultivation facilities
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Table 2. Effectiveness of PPP against early blight in tomato (Alternaria solani Ell. et Mart.) in cultivation facilities

Variant

Timorex 66 EC 0.5%

Timorex 66 EC 1%

Timorex Gold 0.75%

Horus Top 0.2%

Skore 250 EC 0.04%

40.94 ± 4.54

51.97 ± 1.62

56.82 ± 2.68

87.22 ± 0.53

88.89 ± 1.54

47.22 ± 3.67

57.60 ± 2.73

62.21 ± 3.70

84.81 ± 1.94

87.81 ± 1.21

44.08 ± 4.01

54.78 ± 2.17

59.51 ± 3.19

86.01 ± 1.23

88.35 ± 1.38

Effectiveness,%

average

MEAN ± SEMMEAN ± SEMMEAN ± SEM

20102009
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therefore its effectiveness has not been affected significantly by ІІ. Effectiveness of biopesticides against pests in greenhouse 
other biotic and abiotic factors. The variation in the botanic tomato.

thpesticides was in a larger scale being greater in the first year Very good biological activity against adults 84,36% at 5  day 
compared to the second. The effectiveness recorded in Timorex after treatment was established in the performed experiments for 
Gold - 68,66% averagely from the two years of study was good for determination of the effectiveness of Pyros 0,08% towards adults of 
biopesticide that makes this product suitable for including in greenhouse whitefly. This effectiveness was close to that recorded 

thintegrated and biological systems for tomato production. for the standard Mospilan 20 SP 0,02% (82,51% 5  day after 
thThe recorded index of infestation by early blight is one of the treatment and 87,04% 7  day after treatment). The effectiveness 

lowest in the variant treated with Skore 250 EC in concentration rapidly decreased after this period that confirms the results obtained 
0,04% followed by Horus Top applied in concentration 0,2%. In this by Isman (2006) about the short effect of the product, typical for the 
variant the highest effectiveness was read – over 85,00% (Figure 2 natural pyrethrines. Regarding the insecticide effect of Pyros 0,08 % 
and Table 2). Among the studied botanic PPP the highest towards the larvae of the pest was observed a good effectiveness - 
effectiveness towards the agent of early blight demonstrated 66,75% 14 days after treatment. The results obtained show that this 
Timorex Gold - 59,51%, averagely in two years of study (Table 2). product could be used for two consecutive treatments in intervals of 
The results obtained correspond to the established effectiveness of 5 days in order to be achieved successful control of greenhouse 
Timorex against rust on Damask rose (Lambev, 2009). The same whitefly – the most frequently met pest in greenhouse tomato 
tendency like in the late blight was observed in the early blight. The (Tables 3 and 4).
variation of the effectiveness was poorer in the chemical products During the last years tobacco thrips caused serious damages 
compared to the studied phytopesticides. The recorded on tomato in cultivation facilities. Frequently in the pest populations 
effectiveness is not high enough but these products could be were observed manifestation of resistance to the applied 
included as an alternative in biological production of tomato in insecticides. Among the botanical products, included in the study 
cultivation facilities with good effectiveness could be pointed Pyrethrum FS EC 0,05% 

suitable to be included successfully in the integrated and biological 



Table 5. Effectiveness of PPP against tobacco thrips (Thrips tabaci Lindeman) on tomato in cultivation facilities

Variant

Days

after

treatment

Vaztak New100 EC 0.03%

Pyretrum FS EC 0.05%

Pyros 0.08%

NeemAzal Т/С 0.3%

Vaztak New100 EC 0.03%

Pyretrum FS EC 0.05%

Pyros 0.08%

NeemAzal Т/С 0.3%

Vaztak New100 EC 0.03%

Pyretrum FS EC 0.05%

Pyros 0.08%

NeemAzal Т/С 0.3%

67.68 ± 6.97 a

58.21 ± 6.24 ab

51.81 ± 2.55 b

58.20 ± 7.59 ab

83.07 ± 5.25 a

77.69 ± 4.31 ab

71.09 ± 1.53 bc

68.65 ± 5.69 d

80.48 ± 6.08 ab

86.99 ± 6.24 a

80.73 ± 1.02 ab

76.18 ± 3.19 b

1

3

5

64.58 ± 15.72 n.s.

69.84 ± 11.75 n.s.

64.44 ± 12.61 n.s.

61.11 ± 12.61 n.s.

74.58 ± 10.48 n.s.

72.70 ± 16.55 n.s.

70.00 ± 3.33 n.s.

65.56 ± 5.09 n.s.

80.83 ± 0.72 b

91.59 ± 8.33 a

85.00 ± 1.67 ab

70.00 ± 3.33 c

Effectiveness,%

average

66.13 ± 11.35n.s.

64.02 ± 7.83 n.s.

58.12 ± 5.23 n.s.

59.65 ± 4.62 n.s.

78.83 ± 7.81 n.s.

75.19 ± 9.02 n.s.

70.54 ± 1.33 n.s.

67.10 ± 2.64 n.s.

80.66 ± 3.25 b

89.29 ± 5.12 a

82.86 ± 0.65 b

73.09 ± 2.07 c

MEAN ± SEMMEAN ± SEMMEAN ± SEM

20102009
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systems. The maximal value 89,29% of the effectiveness that were longer effect and the highest effectiveness 80,55 % has been 
-th -threcorded for this product at 5  day after  treatment exceeds the fixed recorded at 7  day after treatment. The product Pyros 0,08% takes 

one for the standard Vaztak New 100 EC 0,03% - 80,66%. The medial position and the highest effectiveness 82,86% in application 
-thphytopesticide NeemAzal Т/S 0,3% demonstrates comparatively of this product was read at 5   day after treatment too (Table 5). 

Table 3. Effectiveness of PPP against adults of greenhouse whitefly (Trialeurodes vaporariorum Westw.) on tomato in
cultivation facilities

Variant

Days

after

treatment

Mospilan 20 SP 0.02%

Pyros 0.08%

Mospilan 20 SP 0.02%

Pyros 0.08%

Mospilan 20 SP 0.02%

Pyros 0.08%

Mospilan 20 SP 0.02%

Pyros 0.08%

Mospilan 20 SP 0.02%

Pyros 0.08%

Mospilan 20 SP 0.02%

Pyros 0.08%

70.21 ± 9.03

65.12 ± 3.11

75.71 ± 13.39

76.55 ± 15.59

76.26 ± 3.09

81.97 ± 6.53

84.17 ± 1.28

72.02 ± 0.77

77.76 ± 11.09

68.64 ± 2.98

74.65 ± 9.81

58.97 ± 6.53

1

3

5

7

10

14

58.61 ± 13.04

62.31 ± 11.13

78.74 ± 14.90

82.11 ± 15.04

88.76 ± 8.64

86.74 ± 15.11

89.90 ± 11.81

68.31 ± 11.49

83.43 ± 17.76

56.56 ± 6.57

76.88 ± 13.87

53.26 ± 5.01

64.41 ± 10.54

63.71 ± 4.78

77.22 ± 14.12

79.34 ± 15.32

82.51 ± 5.86

84.36 ± 10.81

87.04 ± 5.38

70.17 ± 5.78

80.60 ± 14.42

62.60 ± 4.41

75.77 ± 11.83

56.11 ± 4.97

Effectiveness,%

average

MEAN ± SEMMEAN ± SEMMEAN ± SEM

20102009

Table 4. Effectiveness of PPP against larvae of greenhouse whitefly (Trialeurodes vaporariorum Westw.) on tomato in
cultivation facilities

Variant

Mospilan 20 SP 0.02%

Pyros 0.08%

76.25 ± 2.7

66.16 ± 4.58

76.79 ± 11.51

67.33 ± 3.38

76.52 ± 5.69

66.75 ± 3.85

Effectiveness,%

average

MEAN ± SEMMEAN ± SEMMEAN ± SEM

20102009



Table 6. Effectiveness of PPP against spider mite (Tetranychus urticae Koch.) on tomato in cultivation facilities

Variant

Days

after

treatment

Omit 57 Е 0,1%

NeemAzal Т/S 0,3%

Omit 57 Е 0,1%

NeemAzal Т/S 0,3%

Omit 57 Е 0,1%

NeemAzal Т/S 0,3%

Omit 57 Е 0,1%

NeemAzal Т/S 0,3%

70.21 ± 9.03

67.95 ± 4.32

81.59 ± 14.03

85.28 ± 6.91

87.57 ± 10.64

93.61 ± 2.75

94.00 ± 4.56

85.39 ± 4.89

1

3

7

14

58.61 ± 13.04

65.01 ± 13.83

80.68 ± 18.86

72.69 ± 11.84

94.18 ± 1.05

91.52 ± 0.95

87.41 ± 6.51

73.14 ± 13.42

Effectiveness,%

average

64.41 ± 10.53

66.48 ± 7.86

81.14 ± 15.41

78.99 ± 6.09

90.88 ± 5.18

92.57 ± 1.73

90.71 ± 3.91

79.26 ± 7.89

MEAN ± SEMMEAN ± SEMMEAN ± SEM

20102009

Table 7. Toxicity of some phytopesticides to the imago of Encarsia formosa Gah.

Note: non-toxic, toxicity up to 20% (-); Slightly toxic, toxicity up to 37% (+); Average toxic, toxicity up to 63% (++);
Toxic, toxicity up to 80% (+++); Strongly toxic, toxicity over 80% (++++).

Active ingredient
Toxicity

group%
Product Conctr. (%)

Melaleuca alternifolia

Melaleuca alternifolia

Azadirachta indica

Chrysanthemum cinerariaefolium

Chrysanthemum cinerariaefolium

Timorex 66 EC

Timorex Gold

NeemAzal T/S

Pyrethrum FS EC

Pyros

1.0

0.75

0.3

0.05

0.08

22.00

24.00

20.69

65.00

66.67

+

+

+

+++

+++
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Phytopesticide NeemAzal Т/S 0,3% has very good acaricide Timorex 66 EC 1%, Timorex Gold 0,75% and NeemAzal T/S 0,3% 
effect. The highest effectiveness of the product (92,57%) exceeding are slightly toxic to the bioagent and they could be applied in 
the one recorded for the standard Omit 57 Е 0,1% (90,88%) was combination in the integrated and biological systems. Pyros 0,08% 

-th and Pyrethrum FS EC 0,05% are toxic to E. formosa but their effect is observed at 7  day after treatment. This product successfully could 
quick and short and therefore after application of these product the control the populations of spider mite in greenhouse tomato. (Table 
parasite E. formosa could be imported (Table 7). The correct choice 6).
of a selective product permits the useful species protection and 

III. Toxicity of botanical PPP towards the imago of Encarsia regulation of the population from greenhouse whitefly adults and 
formosa Gah. larvae.

Laboratory tests for determination of the secondary effect of the The results obtained in these experiments might be used in 
products included in the study towards the parasite E. formosa were development of integrated and biological plant protection systems 
performed. This bioagent is the most popular applied in the for tomato growing in cultivation facilities. 
cultivation facilities for control of greenhouse whitefly. The products 

Vaztak New100 EC 0.03%

Pyretrum FS EC 0.05%

Pyros 0.08%

NeemAzal Т/С 0.3%

Vaztak New100 EC 0.03%

Pyretrum FS EC 0.05%

Pyros 0.08%

NeemAzal Т/С 0.3%

Vaztak New100 EC 0.03%

Pyretrum FS EC 0.05%

Pyros 0.08%

NeemAzal Т/С 0.3%

70.14 ± 3.43 n.s.

77.36 ± 6.66 n.s.

67.93 ± 11.12 n.s.

82.47 ± 7.45 n.s.

69.70 ± 3.78 a

71.09 ± 1.53 a

55.18 ± 4.14 b

75.73 ± 6.43 a

53.92 ± 18.61 n.s.

61.45 ± 2.04 n.s.

51.81 ± 2.55 n.s.

65.73 ± 3.65 n.s.

65.83 ± 24.02 n.s.

66.99 ± 7.15 n.s.

64.44 ± 12.61 n.s.

80.55 ± 6.31 n.s.

61.67 ± 18.92 n.s.

61.43 ± 12.20 n.s.

54.44 ± 18.95 n.s.

60.00 ± 10.00 n.s.

52.50 ± 11.45 n.s.

54.76 ± 17.63 n.s.

49.44 ± 14.17 n.s.

50.56 ± 4.19 n.s.

65.83 ± 12.04n.s.

66.98 ± 1.98 n.s.

64.44 ± 10.13n.s.

80.55 ± 5.17 n.s.

65.68 ± 7.59 n.s.

66.25 ± 5.36 n.s.

54.81 ± 10.45n.s.

67.86 ± 4.70 n.s.

53.21 ± 3.92 n.s.

58.10 ± 8.26 n.s.

50.63 ± 6.04 n.s. 

58.14 ± 3.64 n.s.

a, b, c, d… n.s. - Duncan's multiple range test

7

10

14
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Hassan SA, Bogenschütz BF, Brown H, Firth SIJU, Huang P, Conclusion
Ledieu MS, Naton E, Oomen PA, Overmeer PJ, Rieckmann W, 
Samsøe-Petersen L, Viggiani G and van Zon AQ, 1983. Results of Timorex Gold applied in concentration 0,75% and Timorex 66 
the second joint pesticide testing programme by the IOBC/WPRS EC – 1,0%, demonstrate good effectiveness against late blight on 
Working Group "Pesticides and Beneficial Arthropods". Zeitschrift tomato grown in cultivation facilities. Timorex Gold is also effective 
für Angewandte Entomologie, 95, 151-158. against the early blight on tomato. It was established a good 
Hiiesaar K, Švilponis E, Metspalu L, Jõgar K, Mänd M, Luikand A biological activity of Pyros against greenhouse whitefly 
and Karise R, 2009. Influence of Neem-Azal T/S on feeding activity (Trialeurodes vaporariorum Westw.) (against adults - 84,36% and 
of Colorado Potato Beetles (Leptinotarsa decemlineata Say).  against larvae - 66,75%). Phytopesticide Pyrethrum FS EC is high 
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