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ABSTRACT

In this research, two plant activators were sprayadten weeks old plantlets of Capsicum annuumatieties
grossum and longum which growth in vivo and inovitontrolled conditions . Crop-Set plant activatess sprayed
to the leaf in recommended dose, two and four éwdes (0,6-1,2-2,4 ml/L) and Auxigro plant activaieas
sprayed to the leaf in recommended dose, two amdfédd doses (0,3-0,6- 1,2 g/L) with one weekrirgkfor two
times. Changing of protein and peroxidase [EC 1L1/].levels in both varieties which is grown undewivo and
in vitro conditions were compared after 24-48-72utsoafter second application of plant activatordl &f the
experiments were realized tree times. After plativators application POX activity changing in gsusn seedlings
were determined in different levels. After 24 holy2a ml/L dose of Crop-Set application to the imovgrowth
seedlings, POX activity increased 319% while afterhours 1,2 g/L dose of Auxigro application to thevitro
growth seedlings, POX activity increased as 14086vil’o growth longum seedlings POX activity incexhgl8
hours after 2,4ml/L dose of Crop-Set application1l89%. In vitro growth seedlings POX activity ieased 72
hours after 1,2g /L dose of Auxigro application Ha3%. According to our research results, both & tHant
activators significantly increased POX activityhnoth plant varieties according to the exposure time

Keywords : Crop-Set, Auxigro, Protein, PQXCapsicum annuum L.

INTRODUCTION

People have applied to a variety of plant protectieethods in order to cope with plant diseasesirs®tt pests for
years. These methods include cultural measurgsjqah battle, mechanical war, quarantine meastietgchnical
methods, biological warfare, chemical warfare[lheThew methodology that is being used in the pheatith is
using the plant activator is activated by plantlthetihe plant activators that increasing the rasist to diseases and
pests occupies an important place in biologicatrbfPlant activators do not directly impact onedise factors like
classic pesticides, fungicides, insecticides [Z43¢. natural defense mechanisms in plants by stimglglant
activators in case of an armed and wait for thaetplaaintenance and possible pathogen attack prewWdeact. This
mechanism SAR is a defense mechanism [4-5-6-7hntRictivators has been found that many plantsgtine
enhancing direction so that the resistance appdigbe plant enhancer stimulates gene carried gkt activator
has opened the path of a new technology in crofegtion [8]. Most of all natural plants of econonmeportance
with these preparations, various bacteria, nematodeuses and fungi on preventing diseases broagbarred
resulting product losses are underway not to makeegative impact on human health also increases the
desirability[9].

Moreover when considering the harmful effects of thesticides used, it is an unavoidable fact thahym
advantages such as minimizing the use of pestidi@gs
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C. annuuni. species have been used as research materialsfécies have economic importance in the wortd an
well-known antioxidant properties [11] This plamtiso has a high rate regeneration ability , hashonge genome
and more easy germination than other plants i witnditions [12]. It has advantogeus aspectsvim and in vitro
experiments and it is more attractive for reseasch

MATERIALS AND METHODS

Plant Material
In this researchgrossumand longum varieties ofCapsicum annuumvere used as a plant source. The certified
pepper seeds and plant activators have been pbfrol® Ova Agricultural Companies.

In Vivo Assay

Seeds were germinated in plastic pots (60x20x15aomjaining a mixture of 3:1 soil-peat under stedbnditions.
Plantlets were grown in growth chambers at 25+2ii@er 16/8 h photoperiod with 72 pmofrs* and organized
with three replicates, each of which included 3@ngkts. Growing periods of these plantlets werewkgks.
Plantlets which getting growth to 8-10 leaf stageevharvested for extraction.

In Vitro Assay

C. annuumL. seeds were surface sterilized with 70% ethdooll minute and 1% sodium hypochlorite for 20
minutes. After that seeds rinsed with sterile Hésti water three times. After surface sterilizafieeeds were
germinated aseptically on MS medium. MS basal nmadsupplemented with 3% (w/v) sucrose and 0.8 % )(w/v
agar were used fan vitro experiments. The pH of medium was adjusted 5.7&éadding agar, then autoclaved at
121°C for 15 min. All of the cultures were keptgrowth chambers at 25+2°C under 16/8 h photopewiid 72
pumol m? s During the experiments five seeds were placed eetfi dishes. 30 petri dishes were used for each
varieties of Cannuum Four weeks old plantlets were transferred to megeulture dishes under sterile conditions.
Plantlets were kept in growth chambers at 25+2°@euri6/8 h photoperiod with 72 umol?ns® and organized
with three replicates, each of which included 3@ngets. In vitro plantlets which getting growth8el0 leaf stage
were harvested for extraction.

Plant Activator Applications

Crop- Set and Auxigro plant activators sprayedhenléaf of ten weeks old in vivo and in vitro grovglantlets. In
vitro growth plantlets were acclimatized for oneekdn growth chamber conditions. Crop-Set applarativere
realized as recommended dose 0.6 ml/L, twice dogenl/L and 2.4 ml/L. Auxigro application were reald as
recommended dose 0.3 g/L, twice dose 0.6 g/L aad)/L. with one week interval two times. Samplingsregmade
24, 48 and 72 hours after the second plant activapplication. Each experiments were organized littee
replicates.

Analysis Procedure

Preparation of Leaf Extracts

Healthy terminal leaves were harvested in eightttee leaf stage. For the preparation of leafaetsy; 0.5 g of leaf
was homogenized with 5 mL. of cold sodium phosphati#er (0.05 M, pH 6.5), centrifugated at 1300énrfor 15
minutes at 4C. After centrifugation, the supernatants were eméd and their protein concentrations were
determined according to Bradford (1976) using bexdarum albumin (BSA) as a standard [13].

Protein and Enzyme Analyses

Plant specific proteins were analyzed accordinBraxdford (1976) with bovine serum albumin (BSA)aastandard
[13]. Amount of total protein was measured spmaiotometrically at 595, Peroxidase (POXJEC 1.11.1.7]
activity in the leaf extracts was assayed specttuphetrically. 1 ml of assay mixture containing®.0 sodium
acetate buffer (pH 6.5), 0.2 ml of 0.1 M pyrogalldll ml of 90 mM HO, and an aliquot of the crude leaf extract
containing 10-4Qug proteins were mixed together immediately befoetedting. The peroxidase enzyme activity
was measured at 300 nm according to Kanner andelangl4]. The kinetic enzyme reaction was alldvie
proceed for 3 minutes and peroxidase measurememestaken in every 15 seconds with modified mettoddsurie

et al. (1997). One unit of peroxidase activitgédined as mg/mL/min.

RESULTS AND DISCUSSION

In this research, different doses of the two pkativators were applied to ten weeks old plantidigch grown in
vivo and in vitro conditions. Physiological respessvere determined as total protein and POX enzgvead.
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Total Protein Results

In vivo protein changing in Capsicum annuum L. vagrossum

When application groups compared with the controlugs, otal protein amount were increase@the maximum
percentage of total protein exchange was 32% irpSet application of the recommended dose aftehd#s.
Auxigro application of the recommended dose af2hdurs total protein increased as 25% when compiéle
control group.

In vitro protein changing in Capsicum annuum L. vagrossum

When application groups compared with the controugs, btal protein amount were increase@he maximum
percentage of total protein exchangas 28% in Crop-Set applicatiomf the x2 dose after 72 hoursuxigro
application of the recommended dose after 48 himtas protein increased as 18 % when compared tivitttontrol

group

In vivo protein changing in Capsicum annuum L. valongum

When application groups compared with the controlugs, btal protein amount were increaséithe maximum
percentage of total protein exchangas 58% in Crop-Set application of the x2 doseraf@ hours. Auxigro
application of the recommended dose after 24 hiotias protein increased as 49 % when compared tivitttontrol

group.

In vitro protein changing in Capsicum annuum L. vaiongum

When application groups compared with the controlugs, btal protein amount were increaséthe maximum
percentage of total protein exchangas 19% in Crop-Set application of the 42 doser afee hours. Auxigro
application of the x4 dose after 48hours total @roincreased as 21 % when compared with the @ogtoup

Peroxidase Results

Peroxidase enzyme activities were increased invaw@eties ofC.annuumafter plant activator applications when
compared with control plants. 24 hours after 1,4 rdbse of Crop-Set application to thevivo growth seedlings,
POX activity increased 319% while 72 hours afte? @§/L dose of Auxigro application to tha vitro growth
seedlings, POX activity increased 140%.viwo growth Capsicum annuum L. var longweedlings POX activity
increased 180%, 48 hours after 2,4ml/L dose of €epapplication. In vitro growth seedlings POX activity
increased 123%, 72 hours after 1,2g /L dose of guaxapplication. Changes in pox activities wereegiin figures
1-4.

600,00

500,00 +

400,00 -+
m Control
300,00 |
Recommended
Dose

200,00 - M x2 Dose

B x4 Dose

POX/mg/ml/min activity

100,00 -

0,00 +

24 hours CS 24hours AG 48 hours CS 48hours AG  72hours CS 72 hours AG

Time (hour)-

Figure 1- In vivo POX changing inC. annuumL. var. grossum.
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Figure 2- In vitro POX changing in C. annuumL. var. grossum.
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Figure 3- In vivo POX changing inCapsicum annuurrL. var. longum
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Figure 4- In vitro POX changing in Capsicum annuurl. var. longum

Considering the scientific research carried outldte, there are many research about the use df gdéimators in
the fight against pests. Aminuzzaman Bremen ands#&ing2007) Bio their study 50 WG trade is plartivator ,

Tilt 250 EC and Amistar alone and the trade marigicides have implemented against leaf blight disez wheat
in a mixture of one another , statistically havaiaced the highest efficiency Bio - Amistar mix &pation. Bion,

productivity has increased by 53.33[%].

In Pavlista (2011) , in his study that was intragllicecently , our in which the plant activator proeld by GABA

technology we use in our research Auxigro of 140¢/0ha applied practice groups to create potdiers) leaves ,
4209 / HA treatment groups was seen that the yimlcbases . It reported an increase of 27% comparedntrol

yield . POX plant with an increase in the applicatof our research results have been observedxigAu[16].

When recently in different plant groups in our @esé evaluated the results obtained from scientéearch on
plant activators that we use , they warned in adgoay the defense system of the actuator and coasdy the

diseases they reduce the risk of transmission plafaictors , the increase in productivity in ttemeomic product is
found to bring about . Research has also growriffardnt mediaCapsicum annuumariety of different durations
and activator defense systems at different leval®ses it has been found to stimulate positive.

CONCLUSION

In conclusion, the application of both plant aators in different doses and exposure times toCthannumL.
varieties whichin vitro cultivated, POX enzyme activity was found to bieetfive thenin vivo cultivated plants. In
addition, this method due to the disease , instdaasing imported seedling resistance genes amafbhnatural
genomes preserved plant activator applicationeauiy healthy seedlings, before and after in vitrthe ecosystem
cultivated under field conditions and the way towproducts they can consume with consumers pdawnénd will

be opened .
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