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

Whptyw niektdrych preparatéw biotechnicznych na veznoapryki
uprawianej w polu

Summary. The aim of the study was to estimate the infleeotBioczos Ptynny, Biosept 33 SL
and Bio-algeen S90 Plus on the growth of sweet peplamts cultivated in the field. Field ex-
periments were carried out during the period 200022in the farm in Zezulin, near Lublin.
Plants of sweet pepper (‘Robertg)Rwvere the objects of research. The biotechnicaparations
used for protection of pepper against diseases. \B&ezos Ptynny, Biosept 33SL and Bio-algeen
S90 PlusLeaves, stems and roots of pepper were measuribe ifourth week after treatment of
plants. The biometric measurements of plants shalatithe size of plants was different and
depended on the type of preparation and weatheatitimms. The biotechnical preparations do not
have the positive influence on the length of stams roots of pepper but they increase the size of
the leaf blade. The biggest leaves were observetth@mplants sprayed with Bioczos Ptynny and
Bio-algeen S90 Plus. The microscopic analysis shbasBioczos Plynny, Bio-algeen S90 Plus
and Biosept 33 SL increase the thickness of the sezmndary cortex of pepper plants.

Key words: Bioczos Ptynny, Biosept 33SL, Bio-algeen S90 Plistelbhnical preparation§ap-
sicum annuum, plants growth, size of leaf blade, secondaryesoof stem, SEM

INTRODUCTION

One of the most popular method of plant protectigainst pathogenic fungi is the
chemical control with use of different fungicide&nfithet al. 1999, Yaqub and Shahzad
2006]. Chemical control not only induces the resise of fungi to fungicides and envi-
ronment pollution but above all affects directlethuman health [Zhang al. 2007,
Damalas and Eleftherohorinos 2011]. Recently, $&af chemicals in plant production
has been reduced. The methods of plant controhsigaésts are the use of natural prepa-
rations [Saniewska 2000, Orlikowski and Skrzypc28K3, P¢ta and Pastucha 2004,
Maleshko 2005, Gorczyca 2007, Patkowska 2006a, amiolkowska 2009, 2013,
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Jamiotkowska and Wagner 2007, 2011]. More and naften preparations based on
natural substances are applied for protecting plagainst diseases. Recently, plant
extracts and essential oils are more often useg@rbglucers to protect plants against
pathogenic fungi both in ecological and integraprdduction [Wagnert al. 2003,
Jamiotkowska and Wagner 2007, Jamiotkowska 200fjloBical preparations protect
the plants against pathogens and induce the vargsistance mechanisms in the plants.
Many of the commercially used formulations of thipe are known inducers of plant
resistance and are named biostimulators [Jamioka®813].

Among natural preparations, this effect show BiegcBdynny, Biosept 33 SL and
Bio-algeen S90 Plus [Orlikowski and Skrzypczak 20D8bromilska and Gubarewicz
2008, Portzt al. 2008, Jamiotkowska and Wagner 2011, JamiotkowHBR

Bioczos Ptynny is produced on the base of garlip.plihe literature provides more
information about possibility of using the garligtact in the plant’s protection against
diseases. Garlic extract has antibacterial anduagtl properties [Saniewska 2000,
Jamiotkowska and Wagner 2011, Hadian 2012, Hores#kz-Jankaet al. 2012,
Jamiotkowska 2013]The antimicrobial activity of garlic juice had lolgen known and
this was due to allicin [Miromt al. 2000]. This natural biological substance is a ti@la
phytoanticipin produced in garlic upon woundingagtive against a broad range of phy-
topathogenic organisnia vitro andin vivo [Curtis et al. 2004, Jamiotkowska and Wag-
ner 2011]. In addition the garlic extract might tain substances which are able to in-
duce systemic acquired resistance (SAR) in the [hbsteset al. 1992].

Other preparation using in plant protection is Bjms33 SL (33% grapefruit ex-
tract). This product contains widely spectrum dfivec substances (endogenous flavon-
oids) that have strong antibiotic properties, antha same time, it does not invoke any
side-effects. Inhibition of many disease formingteaa and fungi has been reported in
studies upon grapefruit extracts [Saniewska 200R42Patkowska 2006a, b, Sadowski
et al. 2009, Jamiotkowska 2009, 2013]. Biosept 33 SLawdy inhibits the development
of harmful microorganisms, but also improves planithmune system [Orlikowski and
Skrzypczak 2001, Jamiotkowska 2013]. The literapmavides with information on the
effectiveness of Biosept 33 SL in the control vabls and ornamental plants
[Dluzniewska 2004, 2006, Patkowska 2006a, Lenc 2007e®aka 2002].

Bio-algeen S90 Plus preparation contains sea afgaephyllum nodosum. This
product is using for stimulation the growth and elepment the plants. Sea algae con-
taining brown pigment, which have been used astdifer since long time, are charac-
terized by special nutritive value. The contaittadf vitamins, carbohydrates and amino
acids [Dobromilska and Gubarewicz 2008, Sultetrad. 2011].

The aim of the study was to estimate the influesfd@ioczos Ptynny, Biosept 33 SL
and Bio-algeen S90 Plus on the growth of sweet @eplants cultivated in the field.

MATERIAL AND METHODS

Field experiment

The experiment was carried out in 2010-2012 inhibwicultural farm in Zezulin in
Lublin province (N51°20°, E22°49"). The objects mfsearch were the plants of sweet
pepper Capsicum annuum L.) ‘Roberta K. The experiment was set up in the soil with
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a pH of 6.5. Wheat was the forecrop for pepperhied years. In the year preceding
pepper cropping, organic fertilization was appl&dhe rate of 40 tha™. Spring min-
eral nutrition was done according to the soil asialykg - ha): N-100 (nitrogen nitrate),
P-60 (superphosphate), K-140 (potassium sulphatdar nutrition was applied as post-
crop: once with Florovit (0.5%), twice with calciumitrate (1.0%).

Four-week pepper seedlings were planted in thd firethe second decade of May in
the spacing of 0,67 x 0,35 m. Twenty seedlings yatarted in each plot of 4.69°nThe
experiment was set up in randomized blocks in ficapns. The investigated factors were
the biotechnical preparations which types and curaions are described in table 1. There
were two control combinations: absolute (with psawtthout any treatment) and relative
(with plants treated with the fungicide Amistar 25C). Around experiment plots one
row of pepper plants was planted. Those plants wetaised in the experiment. Plants
were weeded manually during the growing period. Hpplication of preparations
started 1 month after planting of seedlings. Prajiars were applied every 7-10 days,
by spraying and watering of plant with 100—200 iepiid for each plant (tab. 1).

Table 1. Combinations of field experiment in 2010:20
Tabela 1. Kombinacje dwiadczenia polowego w latach 2010-2012

Concentration Number
Experimental combination of preparation of treatments
Kombinacja déwiadczalna Stezenie preparaty Liczba
(%) zabiegbw
Control absolute, plants without treatments B B
Kontrola absolutna, &iny niechronione
Amistar 250 SC (azoxystrobin) — relative control 01 >
Amistar 250 SC (azoksystrobina) — kontrola wegla )
Bioczos Ptynny (garlic extract/ wyg z czosnku) 2.0 6
Biosept 33SL (grapefruit extract/ wygi z grejpfruta) 0.2 6
Bio-algeen S90 Plus 03 6
(Ascophyllum nodosum sea algaealgi morskie) )

Biometric features of plants

The plants analysis were conducted in the 2010-2&i@ms, roots and leaves
of pepper were collected and measured in the fouwettk after spraying (third decade of
August). For each combinations twelve uniform pdanere selected. The length (in cm)
of roots and stems were measured for each plap@vds for analysis were collected
from the middle part of the plant. Leaf length wasasured including leaf blade and
petiole, while the width was measured at the wigesnt of the leaf blade.

Microscopic analysis

Material for microscopic analysis was collected?®il2, during the pepper fruiting
period (third decade of August). The fragmentshefdtems were collected from the half
of analyzed part of the plants. The plant matevis treated 24 hours in the 3% glutaralde-
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hyde, washed in 0.1 M phosphate buffer (3 x 10 miehydrated in ethanol, dried in
critical point dried and sprayed with precious mefae cross-sections were observed in
scanning electron microscopy (SEM) at the magnificex 110.

Statistical analysis

The data were analyzed by the analysis of varififiakey’s test) at 5% significance
level using the SAS statistical system (SAS Verd§idn SAS Inst., Cary, N.C., USA).

RESULTS

The biometric measurements of plants conductedhénvegetation period showed
that the size of plants depend on the type of pegjpem and weather conditions (fig. 1,
tab. 2). The growth of plants varied on the yedtivation and weather (fig. 1, tab. 2).
The highest plants were in 2010 and the lowestOih22 It depends on the amount of
rainfall that were the highest in 2010 (tab. 2)eH®ire of plants also depend on the type
of formulation. The highest stems were observedhin plants sprayed with Biosept
(mean 47.12 cm) (except 2010) and the biggest nwete noted in the plants coming
from a combination with Bio-algeen (mean 15.59 ciif)e noted differences however,
were not statistically significant to the contr@lf. 3).

Bio-algeen S90 Plus| 60.1a

|

Biosept 33 SL

62.08a

Bioczos Plynny 59.07a

Amistar 250 SC

59.73a

Control/ Kontrola 60.34a

1

56 57 58 59 60 61 62 63 64 65
B Average size of plants (cm) in 202-2012/$rednia wielkos¢ roslin (cm) w latach2010-2012

Values designated with the same letter do not fagmitly differ at 5% error (Tukey'’s test)
Wartgici oznaczonegtsam litera nie r&nia sig istotnie przy poziomie btlu 5% (test Tukeya)

Fig. 1. The effect of biotechnical preparationsitneent on the average size of sweet pepper plants
in 2010-2012
Rys. 1. Wptyw preparatéw biotechnicznychénadni wielkos¢ roslin papryki stodkiej w latach
2010-2012
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Table. 2 The average temperature ("C) and mondiyall (mm)
of Agrometeorological Observatory in Felin in 202042
Tabela 2Srednie miesiczne temperatury ("C)rednie miesiczne sumy opadéw (mm)
z Obserwatorium Agrometeorologicznego w Felinieatath 2010-2012

Average temperature Monthly rainfall
Month Srednia temperatura Srednia miesiczna suma opadow
Miesiac (°C) (mm)
2010 | 2011 2012 1951-201p 2010 2011 2012 1951-2p10
V 14.5 14.3 15.0 13.0 156.7 42.2 56(3 60.7
VI 180 | 18.6| 17.3 16.3 65.6 67.4 62,8 65.9
\il 216 | 184 | 214 18.0 101.0 1890 52i3 82.0
Vil 20.2 | 18.8 | 19.2 17.2 132.8 65.3 376 70.7
IX 12.5 15.2 15.0 12.6 119.0 5.4 355 53.7
X 5.6 7.9 8.0 7.6 11.2] 285 88.8 40.1

Table 3. The effect of biotechnical preparatioestiment on the vegetative growth of sweet
pepper plants (2010-2012)
Tabela 3. Wptyw preparatéw biotechnicznych na wzwagetatywny rélin papryki stodkiej
(2010-2012)

Experimental Length of stem Length of root
permer Dlugosé todygi Diugos¢ korzenia
combination
S (cm) (cm)
Kombinacja mean mean
doswiadczalna 2010 2011 2012| , .| 2010 | 2011 | 2012, y
srednia srednig

Control/ Kontrola 54.33g 46.5a 35.0b 45.27a 13.728.5a| 13.0 ahp15.073
Amistar 250 SC 48.5alp 46.0a 40.0pb 44.83a 15465k5ab| 13.75a| 14.9a
Bioczos Ptynny 47.75h 48.75a 37.5b 44.67a 16.214b75b|12.25ah 14.4a
Biosept 33SL 46.35h 49.0a 46.0a 47.12a 19/644&.0b | 10.25h14.964
Bio-algeen S90 Plug 52.33ab45.5a | 35.7b| 44.51a 17.28dY.25ah12.25ah15.593
LSDg 0dNIRg 05 6.3759| 7.414Q0 7.256b5 4.3406 4.593®.1126| 3.3920(2.2924

Values designated with the same letter in colunmsat significantly differ at 5% error (Tukey’s tgs
Wartaici oznaczonegtsamy litera w kolumnach nie riénia si¢ istotnie przy poziomie btlu 5% (test Tukeya)

Table 4. The effect of biotechnical preparatioesttment on the size of leaf blade of pepper plants
(2010-2012)
Tabela 4. Wptyw preparatéw biotechnicznych na vagiiblaszki lciowej papryki (2010-2012)

Experimental Length of Igaf Width of I.ea.f
o Dlugosé liscia Szerokdc liscia

combination

Kombinacja (cm) (cm)

doswiadczalna | 2010 | 2011 | 2012| M@ | 2010| 2011| 2017 MeA"

srednia srednia

Control/ Kontrola 12.4 11.1 10.5 11.33b 38 410 3.23.66b
Amistar 250 SC 12.7 12.9 11.6 12.4ab 52 4.2 8.4 26ab
Bioczos Piynny 14.9 135 15.1 14.5a 5|0 5.8 52 &.33
Biosept 33SL 12.2 12.9 12.3 12.4Gamt.1 4.2 40| 4.10ab
Bio-algeen S90 Plus 12.5 13.7 11.0 12.4ab 4.8 555 [4.4.93a
LSDo.0d NIRg 05 3.0123 1.0954

Values designated with the same letter in colunmsat significantly differ at 5% error (Tukey’s tgs
Wartdici oznaczonegtsam litera w kolumnach nie rinia si¢ istotnie przy poziomie blu 5% (test Tukeya)
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In this study also the leaf size was measured.bifpgest leaves were observed on
the plants sprayed with Bioczos Plynny (mean lergthb cm, width 5.33 cm) and the
smallest in the control (mean length 11.33 cm, Wigli66 cm) (tab. 4). The treatments
with Biosept and Bio-algeen had also positive dffat the size of leaves relative to
control (respectively 12.46 x 4.1 cm, 12.4 x 4.98).cThe results showed that the
biotechnical preparations have a significant impay on the size of leaf blade of
sprayed plants (tab. 4).

The results of microscopic analysis were used tecilee the influence of bio-
technical preparations on stem cortex structurerd&hwas the thickest of stem secon-
dary cortex in plants treated with Bio-algeen (%5m) and Biosept (625.0 um).
Thickness of secondary cortex of stems treated ®ititzos Plynny were similar to
the control (respectively 579.8 and 548.6 um) (&b.Microscopic observation have
shown that the use of Bio-algeen, Biosept and RiedRlynny caused an increase in
the thickness of the pepper stems (phot. 1).

Table 5. Thickness of the stem secondary cortgepper in 2012 (SEM)
Tabela 5. Grub& kory wtérnej todyg papryki w roku 2012 (SEM)

Experimental Thiclfr]ess
combination Grubgi¢ (Lm)

Kombinacja No measurement mean
doswiadczalna nr pomiar srednia
555.6
555.6
527.8
555.6
902.7
861.0
875.0
902.7
625.0
575.0
558.0
561.0
625.0
611.1
638.8
625.0
930.5
972.2
972.2
931.0

Control/ Kontrola 548.6

Amistar 250 SC 885.4

Bioczos Plynny 579.8

Biosept 33SL 625.0

Bio-algeen S90 Plus 951.5

B IWINIP|IAOINIPIRWOWINP[AIWIN|P|DMWIN|F
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Phot. 1. Crossection through stems
the control pepper and treated v
biotechnical preparations; CO — corti-
cal tissues, A — Amistar 250 SC, C —
control, BCZ — Bioczos Piynny, BS —
Biosept 33SL, BA — Bio-algeen S90
Plus; SEM MAG: x110 (M. Wrébel)

BA g

Fot. 1. Fragment przekrojéw poprzecz-
nych todyg papryki z kontroli i trakto-
wanych preparatami biotechaitymi;
CO - tkanka kory wtérnej, A Amistal
250 SC, C - kontrola, BCZ Bioczos
Piynny, BS — Biosept 33SL, BA — Bio-
-algeen S90 Plus; SEM MAGx11C
(M. Wrébel)

SEM HV: 30.00 kV WD:8.317 mm Lot o0 VEGAW TESCAN
View field: 1.98 mm  Det: SE [
SEM MAG: 110 x Date(m/dy): 12/05/12

Performance in nanospaceu
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DISCUSSION

The influence of biotechnical preparations on tietdyquality and plant health were stu-
died by many authors [®a 2006, Dobromilska and Gubarewicz 2008, Kossak ki
2008, Sadowskét al. 2009, Gajc-Wolskat al. 2009, Cwalina-Ambroziak and Amarowicz
2012, Jamiotkowska 2013]. In the literature doh@te more information about the impact of
biotechnical preparations on the plant growth. feseilts of our study, showed that there was
no significant influence of the applied preparatiam the size of stems and roots of pepper.
The similar results presented Gajc-Wolska and tlwessi [2009], who proved that the use of
biotechnical preparations Goémar Goteo and BM &8 étgae) do not have the impact on the
physical traits of tomato fruits. Other results serted by Dobromilska and Gubarewicz
[2008] shown that the preparation Bio-algeen haeestgnificant influence on the height of
tomato plants. They proved that the plants sprayeg: times with Bio-algeen were statisti-
cally higher than the control. Tomatoes treatett Bibalgeen formed more leaves and flow-
ers than plants untreated. The our research hawashteresting information on the impact of
the biotechnical preparations on the size of thaysgl leaves. Bioczos Plynny and Bio-algeen
increased significantly the length and width ofslesapeppers compared to control combina-
tion. The leaves sprayed with Biosept and AmisgaoXystrobin) were also biggest than the
control but this difference was not significanimilstkowska [2013] indicate that the using of
Bioczos and Bio-algeen in protection of sweet pepmeeased the thickness of the leaf blade.
Pepper leaves sprayed with Bioczos Plynny, Bioesigend Boni Protect Forte were thicker
than to control (respectively 365.19, 482.99, 381244.15 um). The results of our study
proved that biotechnical preparations increaseontyt the thickness of leaves but also the
thickness of stems. Research presented by KossaRyn [2008] shows that tomato plants
treated with Goémar Goteo and Bio Jodis biostiratgatave more numerous and bigger cells
of xylem and phloem vascular bundles in the tonstgms. It could contribute to more effi-
cient transport of water with mineral substancebénplant and as a result to increase of fruits
weight. It can suppose also that the biotechniegbgrations increase in the thickness of the
secondary cortex including epidermis who are a ichy®arrier to pathogens of plants.
Based on our results and literature data Bioczgsrigt Bio-algeen and Biosept can be
regarded as biostimulators.

CONCLUSIONS

1. Biotechnical preparations such as Bioczos PlyBiy-algeen S90 Plus and Bio-
sept 33 SL do not increase the length of stemsa@utd of pepper plants.

2. Bioczos Plynny and Bio-algeen S90 Plus havesitipe impact on the length and
width of leaf blade of pepper.

3. Bioczos Plynny, Bio-algeen S90 Plus and BioS&EL increase in the thickness
of stem secondary cortex of pepper plants.
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Streszczenie Celem pracy byta ocena wptywu preparatow Bioczgsiit, Biosept 33 SL i Bio-
-algeen S90 Plus na wzrosglin papryki stodkiej uprawianej w polu. Badania pet przepro-
wadzono w latach 2010-2012 w gospodarstwie w nogjséci Zezulin koto Lublina. Obiektem
bada byly rosliny papryki stodkiej odmiany ‘Roberta;Fuprawianej w polu. Do ochrony ¢tin
stosowano preparaty biotechniczne: Bioczos Ptynnysét 33 SL i Bio-algeen S90 Plussdie,
todygi i korzenie papryki mierzono w czwartym tygia po zakaczeniu opryskéw. Pomiary
biometryczne wykazatyge wielkas¢ roslin byta r&zna i zaleata od rodzaju stosowanego preparatu
oraz od warunkéw pogodowych. W wyniku przeprowadgobnbada stwierdzonoze stosowane
preparaty biotechniczne nie wptywaly istotnie n&lis¢ badanych réin (dtugos¢ todyg i ko-
rzeni). Na podstawie uzyskanych wynikéw wykazarangk pozytywny wptyw preparatéw Bio-
czos Plynny i Bio-algeen S90 Plus na diigbszerokdé¢ opryskiwanych kci. Réwniez badania

z wyciem mikroskopu skaningowego wykazalg preparaty Bioczos Plynny, Bio-algeen S90
Plus i Biosept 33SL wptywaly na zgliszenie grubgei kory wtérnej todyg papryki.

Stowa kluczowe Bioczos Ptynny, Biosept 33SL, Bio-algeen S90 Plusparaty biotechniczne,
Capsicum annuum, wzrost réliny, wielkos¢ blaszki léciowej, kora wtérna todygi, SEM



