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Effect of some biotechnical preparations on the growth  
of sweet pepper plants in the field production 

Wpływ niektórych preparatów biotechnicznych na wzrost papryki  
uprawianej w polu 

Summary. The aim of the study was to estimate the influence of Bioczos Płynny, Biosept 33 SL 
and Bio-algeen S90 Plus on the growth of sweet pepper plants cultivated in the field. Field ex-
periments were carried out during the period 2010–2012 in the farm in Zezulin, near Lublin. 
Plants of sweet pepper (‘Roberta F1’) were the objects of research. The biotechnical preparations 
used for protection of pepper against diseases were: Bioczos Płynny, Biosept 33SL and Bio-algeen 
S90 Plus. Leaves, stems and roots of pepper were measured in the fourth week after treatment of 
plants. The biometric measurements of plants showed that the size of plants was different and 
depended on the type of preparation and weather conditions. The biotechnical preparations do not 
have the positive influence on the length of stems and roots of pepper but they increase the size of 
the leaf blade. The biggest leaves were observed on the plants sprayed with Bioczos Płynny and 
Bio-algeen S90 Plus. The microscopic analysis shows that Bioczos Płynny, Bio-algeen S90 Plus 
and Biosept 33 SL increase the thickness of the stem secondary cortex of pepper plants. 
 
Key words: Bioczos Płynny, Biosept 33SL, Bio-algeen S90 Plus, biotechnical preparations, Cap-
sicum annuum, plants growth, size of leaf blade, secondary cortex of stem, SEM 

INTRODUCTION 

One of the most popular method of plant protection against pathogenic fungi is the 
chemical control with use of different fungicides [Smith et al. 1999, Yaqub and Shahzad 
2006]. Chemical control not only induces the resistance of fungi to fungicides and envi-
ronment pollution but above all affects directly the human health [Zhang et al. 2007, 
Damalas and Eleftherohorinos 2011]. Recently, the use of chemicals in plant production 
has been reduced. The methods of plant control against pests are the use of natural prepa-
rations [Saniewska 2000, Orlikowski and Skrzypczak 2003, Pięta and Pastucha 2004, 
Maleshko 2005, Gorczyca 2007, Patkowska 2006a, b, Jamiołkowska 2009, 2013,  
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Jamiołkowska and Wagner 2007, 2011]. More and more often preparations based on 
natural substances are applied for protecting plants against diseases. Recently, plant 
extracts and essential oils are more often used by producers to protect plants against 
pathogenic fungi both in ecological and integrated production [Wagner et al. 2003, 
Jamiołkowska and Wagner 2007, Jamiołkowska 2009]. Biological preparations protect 
the plants against pathogens and induce the various resistance mechanisms in the plants. 
Many of the commercially used formulations of this type are known inducers of plant 
resistance and are named biostimulators [Jamiołkowska 2013]. 

Among natural preparations, this effect show Bioczos Płynny, Biosept 33 SL and 
Bio-algeen S90 Plus [Orlikowski and Skrzypczak 2003, Dobromilska and Gubarewicz 
2008, Portz et al. 2008, Jamiołkowska and Wagner 2011, Jamiołkowska 2013].  

Bioczos Płynny is produced on the base of garlic pulp. The literature provides more 
information about possibility of using the garlic extract in the plant’s protection against 
diseases. Garlic extract has antibacterial and antifungal properties [Saniewska 2000, 
Jamiołkowska and Wagner 2011, Hadian 2012, Horoszkiewicz-Janka et al. 2012,  
Jamiołkowska 2013]. The antimicrobial activity of garlic juice had long been known and 
this was due to allicin [Miron et al. 2000]. This natural biological substance is a volatile 
phytoanticipin produced in garlic upon wounding, is active against a broad range of phy-
topathogenic organisms in vitro and in vivo [Curtis et al. 2004, Jamiołkowska and Wag-
ner 2011]. In addition the garlic extract might contain substances which are able to in-
duce systemic acquired resistance (SAR) in the host [Uknes et al. 1992].  

Other preparation using in plant protection is Biosept 33 SL (33% grapefruit ex-
tract). This product contains widely spectrum of active substances (endogenous flavon-
oids) that have strong antibiotic properties, and at the same time, it does not invoke any 
side-effects. Inhibition of many disease forming bacteria and fungi has been reported in 
studies upon grapefruit extracts [Saniewska 2002, 2004, Patkowska 2006a, b, Sadowski 
et al. 2009, Jamiołkowska 2009, 2013]. Biosept 33 SL not only inhibits the development 
of harmful microorganisms, but also improves plant’s immune system [Orlikowski and 
Skrzypczak 2001, Jamiołkowska 2013]. The literature provides with information on the 
effectiveness of Biosept 33 SL in the control vegetables and ornamental plants 
[Dłużniewska 2004, 2006, Patkowska 2006a, Lenc 2007, Saniewska 2002].  

Bio-algeen S90 Plus preparation contains sea algae Ascophyllum nodosum. This 
product is using for stimulation the growth and development the plants. Sea algae con-
taining brown pigment, which have been used as a fertilizer since long time, are charac-
terized by special nutritive value. The contain a lot of vitamins, carbohydrates and amino 
acids [Dobromilska and Gubarewicz 2008, Sultana et al. 2011]. 

The aim of the study was to estimate the influence of Bioczos Płynny, Biosept 33 SL 
and Bio-algeen S90 Plus on the growth of sweet pepper plants cultivated in the field. 

MATERIAL AND METHODS 

Field experiment 

The experiment was carried out in 2010–2012 in the horticultural farm in Zezulin in 
Lublin province (N51˚20’, E22˚49’). The objects of research were the plants of sweet 
pepper (Capsicum annuum L.) ‘Roberta F1’. The experiment was set up in the soil with 
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a pH of 6.5. Wheat was the forecrop for pepper in three years. In the year preceding 
pepper cropping, organic fertilization was applied at the rate of 40 t · ha–1. Spring min-
eral nutrition was done according to the soil analysis (kg · ha–1): N-100 (nitrogen nitrate), 
P-60 (superphosphate), K-140 (potassium sulphate). Foliar nutrition was applied as post-
crop: once with Florovit (0.5%), twice with calcium nitrate (1.0%). 

Four-week pepper seedlings were planted in the field in the second decade of May in 
the spacing of 0,67 × 0,35 m. Twenty seedlings were planted in each plot of 4.69 m2. The 
experiment was set up in randomized blocks in 4 replications. The investigated factors were 
the biotechnical preparations which types and concentrations are described in table 1. There 
were two control combinations: absolute (with plants without any treatment) and relative 
(with plants treated with the fungicide Amistar 250 SC). Around experiment plots one 
row of pepper plants was planted. Those plants were not used in the experiment. Plants 
were weeded manually during the growing period. The application of preparations 
started 1 month after planting of seedlings. Preparations were applied every 7–10 days, 
by spraying and watering of plant with 100–200 ml liquid for each plant (tab. 1). 

 
 

Table 1. Combinations of field experiment in 2010–2012 
Tabela 1. Kombinacje doświadczenia polowego w latach 2010–2012 

 

Experimental combination 
Kombinacja doświadczalna 

Concentration 
of preparation 

Stężenie preparatu 
(%) 

Number 
of treatments 

Liczba 
zabiegów 

Control absolute, plants without treatments 
Kontrola absolutna, rośliny niechronione 

– – 

Amistar 250 SC (azoxystrobin) – relative control  
Amistar 250 SC (azoksystrobina) – kontrola względna 

0.1 2 

Bioczos Płynny (garlic extract/ wyciąg z czosnku) 2.0 6 

Biosept 33SL (grapefruit extract/ wyciąg z grejpfruta) 0.2 6 

Bio-algeen S90 Plus  
(Ascophyllum nodosum sea algae/ algi morskie) 

0.3 6 

Biometric features of plants 

The plants analysis were conducted in the 2010–2012. Stems, roots and leaves  
of pepper were collected and measured in the fourth week after spraying (third decade of 
August). For each combinations twelve uniform plants were selected. The length (in cm) 
of roots and stems were measured for each plants. Leaves for analysis were collected 
from the middle part of the plant. Leaf length was measured including leaf blade and 
petiole, while the width was measured at the widest point of the leaf blade. 

Microscopic analysis 

Material for microscopic analysis was collected in 2012, during the pepper fruiting 
period (third decade of August). The fragments of the stems were collected from the half 
of analyzed part of the plants. The plant material was treated 24 hours in the 3% glutaralde-
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hyde, washed in 0.1 M phosphate buffer (3 × 10 min), dehydrated in ethanol, dried in 
critical point dried and sprayed with precious metal. The cross-sections were observed in 
scanning electron microscopy (SEM) at the magnification × 110. 

Statistical analysis 

The data were analyzed by the analysis of variance (Tukey’s test) at 5% significance 
level using the SAS statistical system (SAS Version 9.1, SAS Inst., Cary, N.C., USA). 

RESULTS 

The biometric measurements of plants conducted in the vegetation period showed 
that the size of plants depend on the type of preparation and weather conditions (fig. 1, 
tab. 2). The growth of plants varied on the year cultivation and weather (fig. 1, tab. 2). 
The highest plants were in 2010 and the lowest in 2012. It depends on the amount of 
rainfall that were the highest in 2010 (tab. 2). The size of plants also depend on the type 
of formulation. The highest stems were observed in the plants sprayed with Biosept 
(mean 47.12 cm) (except 2010) and the biggest roots were noted in the plants coming 
from a combination with Bio-algeen (mean 15.59 cm). The noted differences however, 
were not statistically significant to the control (tab. 3). 
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Values designated with the same letter do not significantly differ at 5% error (Tukey’s test) 
Wartości oznaczone tą samą literą nie różnią się istotnie przy poziomie błędu 5% (test Tukeya) 

 
Fig. 1. The effect of biotechnical preparations treatment on the average size of sweet pepper plants 

in 2010–2012 
Rys. 1. Wpływ preparatów biotechnicznych na średnią wielkość roślin papryki słodkiej w latach 

2010–2012 

 2010–2012 

 60.34a 
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Table. 2  The average temperature (˚C) and monthly rainfall (mm) 
of Agrometeorological Observatory in Felin in 2010–2012 

Tabela 2. Średnie miesięczne temperatury (˚C) i średnie miesięczne sumy opadów (mm) 
z Obserwatorium Agrometeorologicznego w Felinie w latach 2010–2012 

 

Average temperature 
Średnia temperatura 

(˚C) 

Monthly rainfall 
Średnia miesięczna suma opadów 

(mm) 
Month 
Miesiąc 

2010 2011 2012 1951–2010 2010 2011 2012 1951–2010 
V 14.5 14.3 15.0 13.0 156.7 42.2 56.3 60.7 
VI 18.0 18.6 17.3 16.3 65.6 67.8 62.8 65.9 
VII 21.6 18.4 21.4 18.0 101.0 189.0 52.3 82.0 
VIII 20.2 18.8 19.2 17.2 132.8 65.3 37.6 70.7 
IX 12.5 15.2 15.0 12.6 119.0 5.4 35.5 53.7 
X 5.6 7.9 8.0 7.6 11.2 28.5 88.8 40.1 

 
Table 3. The effect of biotechnical preparations treatment on the vegetative growth of sweet  

pepper plants (2010–2012) 
Tabela 3. Wpływ preparatów biotechnicznych na wzrost wegetatywny roślin papryki słodkiej 

(2010–2012) 
 

Length of stem 
Długość łodygi 

(cm) 

Length of root 
Długość korzenia 

(cm) 

Experimental 
combination 
Kombinacja  

doświadczalna 2010 2011 2012 
mean 
średnia 

2010 2011 2012 
mean 
średnia 

Control/ Kontrola 54.33a 46.5a 35.0b 45.27a 13.72b 18.5a 13.0 ab 15.07a 
Amistar 250 SC 48.5ab 46.0a 40.0ab 44.83a 15.46ab 15.5ab 13.75a 14.9a 
Bioczos Płynny 47.75b 48.75a 37.5b 44.67a 16.21ab 14.75b 12.25ab 14.4a 
Biosept 33SL 46.35b 49.0a 46.0a 47.12a 19.64a 15.0b 10.25b 14.96a 
Bio-algeen S90 Plus 52.33ab 45.5a 35.7b 44.51a 17.28ab 17.25ab 12.25ab 15.59a 
LSD0.05/NIR0,05 6.3759 7.4140 7.2565 4.3406 4.5939 3.1126 3.3920 2.2924 

 

Values designated with the same letter in columns do not significantly differ at 5% error (Tukey’s test)  
Wartości oznaczone tą samą literą w kolumnach nie różnią się istotnie przy poziomie błędu 5% (test Tukeya) 

 
Table 4. The effect of biotechnical preparations treatment on the size of leaf blade of pepper plants 

(2010–2012) 
Tabela 4. Wpływ preparatów biotechnicznych na wielkość blaszki liściowej papryki (2010–2012) 

 

Length of leaf 
Długość liścia 

(cm) 

Width of leaf 
Szerokość liścia 

(cm) 

Experimental 
combination 
Kombinacja  

doświadczalna 2010 2011 2012 
mean 
średnia 

2010 2011 2012 
mean 
średnia 

Control/ Kontrola 12.4 11.1 10.5 11.33b 3.8 4.0 3.2 3.66b 
Amistar 250 SC 12.7 12.9 11.6 12.4ab 5.2 4.2 3.4 4.26ab 
Bioczos Płynny 14.9 13.5 15.1 14.5a 5.0 5.8 5.2 5.33a 
Biosept 33SL 12.2 12.9 12.3 12.46ab 4.1 4.2 4.0 4.10ab 
Bio-algeen S90 Plus 12.5 13.7 11.0 12.4ab 4.8 5.5 4.5 4.93a 
LSD0.05/ NIR0,05  3.0123   1.0954 

 
Values designated with the same letter in columns do not significantly differ at 5% error (Tukey’s test) 
Wartości oznaczone tą samą literą w kolumnach nie różnią się istotnie przy poziomie błędu 5% (test Tukeya) 
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In this study also the leaf size was measured. The biggest leaves were observed on 
the plants sprayed with Bioczos Płynny (mean length 14.5 cm, width 5.33 cm) and the 
smallest in the control (mean length 11.33 cm, width 3.66 cm) (tab. 4). The treatments 
with Biosept and Bio-algeen had also positive effect on the size of leaves relative to 
control (respectively 12.46 × 4.1 cm, 12.4 × 4.93 cm). The results showed that the 
biotechnical preparations have a significant impact only on the size of leaf blade of 
sprayed plants (tab. 4). 

The results of microscopic analysis were used to describe the influence of bio-
technical preparations on stem cortex structure. There was the thickest of stem secon-
dary cortex in plants treated with Bio-algeen (951.5 µm) and Biosept (625.0 µm). 
Thickness of secondary cortex of stems treated with Bioczos Płynny were similar to 
the control (respectively 579.8 and 548.6 µm) (tab. 5). Microscopic observation have 
shown that the use of Bio-algeen, Biosept and Bioczos Płynny caused an increase in 
the thickness of the pepper stems (phot. 1).  

 
 

Table 5. Thickness of the stem secondary cortex of pepper in 2012 (SEM) 
Tabela 5. Grubość kory wtórnej łodyg papryki w roku 2012 (SEM) 

 

Thickness 
 Grubość (µm) 

Experimental  
combination 
Kombinacja  

doświadczalna 
No 
nr 

measurement 
 pomiar 

mean  
średnia 

1 555.6 

2 555.6 

3 527.8 
Control/ Kontrola 

4 555.6 

548.6 

1 902.7 

2 861.0 

3 875.0 
Amistar 250 SC 

4 902.7 

885.4 

1 625.0 

2 575.0 

3 558.0 
Bioczos Płynny 

4 561.0 

579.8 

1 625.0 

2 611.1 

3 638.8 
Biosept 33SL 

4 625.0 

625.0 

1 930.5 

2 972.2 

3 972.2 
Bio-algeen S90 Plus 

4 931.0 

951.5 
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Phot. 1. Cross-section through stems of 
the control pepper and treated with 
biotechnical preparations; CO – corti-
cal tissues, A – Amistar 250 SC, C – 
control, BCZ – Bioczos Płynny, BS – 
Biosept 33SL, BA – Bio-algeen S90 
Plus; SEM MAG: ×110 (M. Wróbel) 

Fot. 1. Fragment przekrojów poprzecz-
nych łodyg papryki z kontroli i trakto-
wanych preparatami biotechnicznymi; 
CO – tkanka kory wtórnej, A – Amistar 
250 SC, C – kontrola, BCZ – Bioczos 
Płynny, BS – Biosept 33SL, BA – Bio- 
-algeen S90 Plus; SEM MAG: ×110 
(M. Wróbel) 

BS 

A C 

BCZ 

BA 

CO 

CO 

CO 

CO 
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 DISCUSSION 

The influence of biotechnical preparations on the yield quality and plant health were stu-
died by many authors [Pięta 2006, Dobromilska and Gubarewicz 2008, Kossak and Dyki 
2008, Sadowski et al. 2009, Gajc-Wolska et al. 2009, Cwalina-Ambroziak and Amarowicz 
2012, Jamiołkowska 2013]. In the literature do not have more information about the impact of 
biotechnical preparations on the plant growth. The results of our study, showed that there was 
no significant influence of the applied preparations on the size of stems and roots of pepper. 
The similar results presented Gajc-Wolska and co-authors [2009], who proved that the use of 
biotechnical preparations Goëmar Goteo and BM 86 (sea algae) do not have the impact on the 
physical traits of tomato fruits. Other results presented by Dobromilska and Gubarewicz 
[2008] shown that the preparation Bio-algeen have the significant influence on the height of 
tomato plants. They proved that the plants sprayed three times with Bio-algeen were statisti-
cally higher than the control. Tomatoes treated with Bioalgeen formed more leaves and flow-
ers than plants untreated. The our research have shown interesting information on the impact of 
the biotechnical preparations on the size of the sprayed leaves. Bioczos Płynny and Bio-algeen 
increased significantly the length and width of leaves peppers compared to control combina-
tion. The leaves sprayed with Biosept and Amistar (azoxystrobin) were also biggest than the 
control but this difference was not significant. Jamiołkowska [2013] indicate that the using of 
Bioczos and Bio-algeen in protection of sweet pepper increased the thickness of the leaf blade. 
Pepper leaves sprayed with Bioczos Płynny, Bio-algeen and Boni Protect Forte were thicker 
than to control (respectively  365.19, 482.99, 341.38, 244.15 µm). The results of our study 
proved that biotechnical preparations increase not only the thickness of leaves but also the 
thickness of stems. Research presented by Kossak and Dyki [2008] shows that tomato plants 
treated with Goëmar Goteo and Bio Jodis biostimulators have more numerous and bigger cells 
of xylem and phloem vascular bundles in the tomato stems. It could contribute to more effi-
cient transport of water with mineral substances in the plant and as a result to increase of fruits 
weight. It can suppose also that the biotechnical preparations increase in the thickness of the 
secondary cortex including epidermis who are a physical barrier to pathogens of plants. 
Based on our results and literature data Bioczos Płynny, Bio-algeen and Biosept can be 
regarded as biostimulators. 

CONCLUSIONS 

1. Biotechnical preparations such as Bioczos Płynny, Bio-algeen S90 Plus and Bio-
sept 33 SL do not increase the length of stems and roots of pepper plants. 

2. Bioczos Płynny and Bio-algeen S90 Plus have a positive impact on the length and 
width of leaf blade of pepper. 

3. Bioczos Płynny, Bio-algeen S90 Plus and Biosept 33 SL increase in the thickness 
of stem secondary cortex of pepper plants.  

REFERENCES 

Curtis H., Noll U., Störmann J., Slusarenko A.J., 2004. Broad-spectrum activity of the vola-
tile phytoanticipin allicin in extracts of garlic (Allium sativum L.) against plant pathogenic 
bacteria, fungi and Oomycetes. Physiol. Mol. Plant P. 65 (2), 79–89. 



Effect of some biotechnical preparations on the growth of sweet pepper plants... 69 

Cwalina-Ambroziak B., Amarowicz R., 2012. Effects of Biological and Fungicidal Environmental 
Protection on Chemical Composition of Tomato and Red Pepper Fruits. Pol. J. Environ. Stud. 
21 (4), 831–836. 

Damalas C.A., Eleftherohorinos I.G., 2011. Pesticide Exposure, Safety Issues, and Risk Assess-
ment Indicators. Int. J. Environ. Res. Public Health 8 (5), 1402–1419. 

Dłużniewska J., 2004. Aktywność biopreparatów w zwalczaniu chorób grzybowych pędów róż. 
Prog. Plant Prot./ Post. Ochr. Rośl. 44 (2), 653–655. 

Dłużniewska J., 2006. Przydatność biopreparatów do ochrony wierzby energetycznej (Salix vimi-
nalis L.) przed patogenami grzybowymi. Prog. Plant Prot./ Post. Ochr. Rośl. 46 (2), 633–635. 

Dobromilska R., Gubarewicz K., 2008. Influence of Bio-algeen S-90 on the yield and quality of 
small-sized tomato. In: Z.T. Dąbrowski (ed.), Biostimulators in modern agriculture, Solana-
ceous Crops. Wieś Jutra, Warszawa, 7–12. 

Gajc-Wolska J., Radzanowska J., Łyszkowska M., 2009. The influence of grafting 
and biostimulators on physical and sensorial traits of greenhouse tomato fruits (Lycopersicon 
esculentum Mill.) in field production. Acta Sci. Pol., Hortorum Cultus 8 (3), 37–43. 

Gorczyca A., 2007. Wpływ środków Biosept 33 SL i Bioczos BR na wybrane grzyby owadobójcze 
in vitro. Prog. Plant Prot./ Post. Ochr. Rośl. 47 (4), 142–144. 

Hadian S., 2012. Antifungal Activity of Some Plant Extracts against Some Plant Pathogenic Fungi 
in Iran. Asian J. Exp. Biol. Sci. 3 (4), 714–718. 

Horoszkiewicz-Janka J., Jajor E., Korbas M., 2012. Wykorzystanie preparatów do zaprawiania 
nasion roślin strączkowych (bobowe). J. Res. Appl. Agric. Eng. 57 (3), 162–166. 

Jamiołkowska A., 2009. The influence of bio-preparation Biosept 33 SL on fungi colonizing sweet 
pepper plants (Capsicum annuum L.) cultivated in the field. EJPAU 12 (3), 
http.//www.ejpau.media.pl/volume12/issue3/art-13.html. 

Jamiołkowska A., 2013. Preparaty biotechniczne i biologiczne w ochronie papryki słodkiej 
(Capsicum annuum L.) przed grzybami chorobotwórczymi i indukowaniu reakcji obronnych 
roślin. Rozpr. Nauk. UP w Lublinie, 376, pp. 117. 

Jamiołkowska A., Wagner A., 2007. Próby zastosowania olejku tymiankowego do ochro-
ny papryki uprawianej w polu przed grzybami chorobotwórczymi. Progr. Plant Prot./ Post. 
Ochr. Roślin 47 (4), 149–153. 

Jamiołkowska A., Wagner A., 2011., Effect of garlic pulp (Bioczos Płynny) on some 
fungi pathogenic to vegetables. In: AFPP – Fourth International Conference on Non Chemi-
cal Crop Protection Methods, Lille – 8–10 march 2011, 213–220. 

Kossak K., Dyki B., 2008. Effects of biostimulators on culture of Alboney F1 greenhouse tomato. 
In: Dąbrowski Z.T. (ed.), Biostimulators in modern agriculture, Solanaceous Crops. Wieś Ju-
tra, Warszawa, 13–20. 

Lenc L., 2007. Skuteczność Bioseptu 33 SL w ograniczaniu alternariozy ziemniaka (Alternaria 
spp.) uprawianego w gospodarstwie ekologicznym. J. Res. Appl. Agr. Eng. 52 (3), 101–104. 

Maleshko N., 2005. Możliwość zastosowania biologicznych środków przeciwko szarej ple-
śni truskawek (Botrytis cinerea Pers.). Prog. Plant Prot./ Post. Ochr. Roślin 45 (1), 236–240. 

Miron T., Rabinikov A., Mirelman D., Wilchek M., Weiner L., 2000. The mode of action 
of allicin: its ready permeability through phospholipid membranes may contribute to its bio-
logical activity. Biochim. Biophys. Acta 1463, 20–30. 

Orlikowski L.B., Skrzypczak C., 2001. Biopreparat z wyciągu grejpfruta – postęp w biologicznej 
ochronie roślin przed chorobami. Annales UMCS, sec. EEE, Horticultura 9, 261–269. 

Orlikowski L.B., Skrzypczak C., 2003. Biocides in the control of soil-borne and leaf pathogens. 
Hortic. Veget. Grow. 22 (3), 426–433. 

Patkowska E., 2006a. Effectiveness of grapefruit extract and Pythium oligandrum in the control of 
bean and peas pathogens. J. Plant Prot. Res. 46 (1), 15–28. 

Patkowska E., 2006b. The use of biopreparations in the control of soybean endangered 
by pathogenic soil-borne fungi. EJPAU 9 (1), http://www.ejpau.media.pl/volume9/issue1/art-
19.html. 



A. JAMIOŁKOWSKA 70 

Pięta D., 2006. The use of Biosept 33 SL, Biochikol 020 PC and Polyversum to control soybean 
(Glicyne max (L.) Merrill) diseases against pathogens. Part I. Healthiness and yielding of 
soybean after using biopreparations. Acta Sci. Pol., Hortorum Cultus 5 (2), 35–41. 

Pięta D., Pastucha A., 2004. Biologiczne metody ochrony fasoli zwykłej (Phaseolus vulgaris L.). 
Folia Univ. Agric. Stetin., Agricultura 239 (95), 301–306. 

Portz D., Koch E., Slusarenko A.J., 2008. Effect of garlic (Allium sativum) juice containing allicin 
on Phytophthora infestans and downy mildew of cucumber caused by Pseudoperonospora 
cubensis. Eur. J. Plant. Pathol. 122, 197–206. 

Sadowski C., Lenc L., Łukanowski A., 2009. Aspekt fitopatologiczny uprawy cebuli nasiennej 
w gospodarstwie ekologicznym. J. Res. Appl. Agric. Eng. 54 (4), 80–84. 

Saniewska A., 2000. Możliwość wykorzystania czosnku i związków czosnku w ochronie roślin 
przed chorobami powodowanymi przez grzyby. Ochr. Rośl. 7, 38–39. 

Saniewska A., 2002. Oddziaływanie biopreparatu Biosept 33SL na Phoma narcissi Aderh. Prog. 
Plant Prot./ Post. Ochr. Roślin 42 (2), 801–803. 

Saniewska A., 2004. Antifungal activity of grapefruit (Citrus paradisi) endogenic flavonoids. 
Zesz. Probl. Postęp. Nauk Rol. 496 (2), 609–617. 

Smith R.F., Koike S.T., Davis M., Subbarao K., Laemmlen F., 1999. Several fungicides control 
powdery mildew in peppers. Calif. Agric. 53 (6), 40–43. 

Sultana V., Baloch G.N., Ara J., Esteshamul-Haque S., Tariq R.M., Athar M., 2011. Seaweeds as 
alternative to chemical pesticides for the management of root diseases of sunflower and to-
mato. J. Appl. Bot. Food Quality 84, 162–168. 

Uknes S., Mauch-Mani B., Moyer M., Potter S., Williams S., Dincher S., Chendler D., Sulsarenko A., 
Ward E., Ryalis J., 1992. Acquired resistance in Arabidopsis. Plant Cell 4, 645–656. 

Wagner A., Strudzińska A., Struszczyk H., 2003. Effect of some natural compounds on Alternaria alter-
nata Keiss. and Botrytis cinerea Pers. Bull. Pol. Acad. Sci. – Biol. Scien., 51 (3), 287–290. 

Yaqub F., Shahzad S., 2006. Effect of fungicides on in vitro growth of Sclerotium rolfsii. 
Pak. J. Bot. 38 (3), 881–883. 

Zhang Z., Liu X. , Hong X., 2007. Effects of home preparation on pesticide residues in cabbage. 
Food Control 18 (12), 1484–1487. 

 
Acknowledgments. Scientific research was supported by the Center of Sciences in Poland in 
2010–2013 years (Personal Project No. N N N310 449538). 
 
 
Streszczenie. Celem pracy była ocena wpływu preparatów Bioczos Płynny, Biosept 33 SL i Bio- 
-algeen S90 Plus na wzrost roślin papryki słodkiej uprawianej w polu. Badania polowe przepro-
wadzono w latach 2010–2012 w gospodarstwie w miejscowości Zezulin koło Lublina. Obiektem 
badań były rośliny papryki słodkiej odmiany ‘Roberta F1’ uprawianej w polu. Do ochrony roślin 
stosowano preparaty biotechniczne: Bioczos Płynny, Biosept 33 SL i Bio-algeen S90 Plus. Liście, 
łodygi i korzenie papryki mierzono w czwartym tygodniu po zakończeniu oprysków. Pomiary 
biometryczne wykazały, że wielkość roślin była różna i zależała od rodzaju stosowanego preparatu 
oraz od warunków pogodowych. W wyniku przeprowadzonych badań stwierdzono, że stosowane 
preparaty biotechniczne nie wpływały istotnie na wielkość badanych roślin (długość łodyg i ko-
rzeni). Na podstawie uzyskanych wyników wykazano jednak pozytywny wpływ preparatów Bio-
czos Płynny i Bio-algeen S90 Plus na długość i szerokość opryskiwanych liści. Również badania 
z użyciem mikroskopu skaningowego wykazały, że preparaty Bioczos Płynny, Bio-algeen S90 
Plus  i Biosept 33SL wpływały na zwiększenie grubości kory wtórnej łodyg papryki. 

 
Słowa kluczowe: Bioczos Płynny, Biosept 33SL, Bio-algeen S90 Plus, preparaty biotechniczne, 
Capsicum annuum, wzrost rośliny, wielkość blaszki liściowej, kora wtórna łodygi, SEM 

 


