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ALLEVIATION OF Zinnia elegans Jacq. SEED DETERIORATION
USING HYDROGEN PEROXIDE AND ORGANIC ACIDS

OGRANICZENIE NEGATYWNYCH EFEKTOW STARZENIA NASION
Zinnia elegans Jacq. POPRZEZ TRAKTOWANIE NADTLENKIEM WODORU
| KWASAMI ORGANICZNYMI

Abstract: The decrease of seed quality during storageasgly associated with damage caused by free radical
Some compounds of natural origin, known due tortheiioxidative and antifungal properties, may beeptially
used in organic production for seed treatment aal@nnative to pesticides. The aim of the expenitneas to
study an ability of hydrogen peroxide and organmdato improve germination, vigour and health of
non-deteriorated and deteriorated zinnia seeds. §aed samples, cv. lllumination and Orys, varyimgnitial
infestation with fungi were tested. For deteriavatiseeds were kept at 30°C and 80% RH for 30 daged
quality tests were performed before and after detgion for controls and seeds soaked in 3.0% doein
peroxide solution and in 1.0 and 5.0% solutionasiforbic and lactic acids for 10, 30 and 60 mire Ebntrols
were untreated seeds, seeds soaked in 0.2% soditkaptan zawiesinowy 50 WP for 30 min and seexked

in distilled water for 10, 30 and 60 min. Treatzignia seeds with organic acids more significaaffected seed
germination and health after deterioration tharoteefand improvement of germination capacity wasalg
correlated with decrease of the percentage of atelodiseased seedlings. Deterioration had no inflaeon
mean germination time, whereas in particular cdsesting seeds with hydrogen peroxide and organidsa
negatively affected this parameter. After detetioraregardless of treatment increased numberexsfs&ee from
fungi. Lactic acid followed by hydrogen peroxidedaascorbic acid effectively limited growth éf alternata,

A. zinnia and Fusarium spp. on zinnia seeds, however at higher concémirategatively affected seed
germination and vigour. Moreover, treating seedth wiydrogen peroxide and organic acids many a time
increased seeds infestation wighcinerea.

Keywords: ascorbic acid, lactic acid, hydrogen peroxideds#sterioration, zinnia

Zinnia (Zinnia elegans Jacq.), cultivated usually for cut flowers andwiobeds,
belongs to the worldwide most popular annual ormaadeplants. For sever damages of
zinnia plants in the fielith most cases responsitdee Alternaria zinniae, Botrytis cinerea,
Fusarium culmorum, F. equiseti and Sclerotinia sclerotiorum [1, 2]. Furthermore,
Alternaria alternata, A. zinniae, Botrytis cinerea, Fusarium spp. andPenicillium spp. were
frequently detected in zinnia seeds [3,Al]zinniae has been considered the most important
fungal seedborne pathogen of zinnia, causing syptt petals, foliage and stems as well as
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rotting of roots [2, 5]. In individual years, alm@gl zinnia seeds in a lot may be infected by
this pathogen [3, 4, 6].

One of the most important aspects of organic cropdyrction is abandoning of
pesticides [7]. For this reason, in organic agtigel particularly difficult seems to be
controlling diseases at every stage of producfidne first step of the control, necessary to
avoid transmission of seedborne pathogens, is ptieve Chemical compounds of natural
origin, which are traditionally used in food indystas safe for human and environment,
may be potentially used in organic production feed treatment as an alternative to
pesticides. Within the plant, some of those chelsipky many crucial roles in growth and
metabolism.

In cell metabolism many toxic reactive oxygen specare formed naturally. Seed
deterioration is strongly associated with damagesed by free radicals. The particles
caused direct damage to mitochondria, enzyme sgstand chromosomes, resulting in
weakened metabolism and the inability to repairegjiendamage. They also cause lipid
peroxidation, leading to the poor membrane intggrieduced cellular and sub-cellular
compartmentation, and leakage of solutes from #ie[8]. Antioxidants may preserving
seed vigour by contributing an electron to newtealree radicals to non-reactive species.
According to Arrigoni and De Tullio [9], efficienantioxidant must be present in an
adequate amount in the cell, it must react withadety of free radicals and it must be
suitable for regeneration. Ascorbic acid, possessih of these properties, is one of the
most known antioxidants. Many metabolic reactionfluencing crucial physiological
processes, such as cell division, gene expressidritee activation of biological defence
mechanisms are ascorbic acid dependent. Molanr§p@jrted that the bactericidal action of
hydrogen peroxide present naturally in honey campdtentiated by ascorbic acid. It was
found that ascorbic acid in a concentration of 2f&%ulted in a strong decrease of seed
associated bacteria without affecting seed germing?, 11].

Much more known are antimicrobial properties otia@cid bacteria, which are used
commonly for bio-preservation of food and feed patd [12]. The mechanism of these
properties has been intensively studied in receats/[13-18]. Nevertheless, exact chemical
nature of the antibacterial and antifungal substamroduced by the bacteria has not been
revealed yet [14, 15, 19]. De Muynck et al. [15)gessted that for the antifungal activity of
lactic acid bacteria primarily responsible are aiga acids like: lactic, acetic,
3-phenyl-L-lactic and caproic acids. Lin and Ye®][2which investigated nineteen strains
of lactic acid bacteria for antioxidative activitjpund that the bacteria demonstrated
various degrees of ability for hydroxyl radical seage. However, since the intracellular
cell-free extract was a mixture, is it hard to jadghat exactly contributed to this process.
Hydrogen peroxide (}D,) is toxic molecule due to its highly oxidative ctgity and long
life. Nevertheless, $D, has been reported to improve germination of seddbarley
(Hordeum wulgare L.) and wheat Triticum aestivum L.) [21], eastern gamagrass
(Tripsacum dactyloides L.) [22] rice Oryza sativa L.) [23, 24], watermelonGitrullus
lanatus (Thunb.)) [25, 26], camphor tree€Cionamomum camphora (L.) J.Presl.) [27],
muscadine \(itis rotundifolia Michx.) [28], zinnia [29] and many other plantsg&va and
Iwabuchi [29] suggested that hydrogen peroxide ptengermination of zinnia seeds by
oxidation of germination inhibitors present in thericarp. Oxidative abilities of 4D, are
used in food industry for decontaminating fruitsl aregetables from human pathogens and
for reducing fungi responsible for post-harvestageduring storage [21, 30-32].
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The aim of this experiment was to test various bgdn peroxide and organic acid
treatments in attempt to improve germination, vigand health of non-deteriorated and
deteriorated zinnia seeds.

Materials and methods

The seeds of. elegans cv lllumination (Sample I) and cv Orys (Sample bptained
from Seed Company CNOS-PNOS in Paznaere used in the experiment. The seeds were
treated with hydrogen peroxide (Laboratorium Famnégczne Avena S.J.), ascorbic acid
(Fluka Chemie GmbH.) and lactic acid (Fluka Chem@imbH). The fungicide Kaptan
zawiesinowy 50 WP (a.i. 50% kaptan), produced bgaBika-Azot S.A., were used as an
alternative control.

The quality of treated and untreated zinnia seaxferb and after deterioration was
evaluated. For deterioration seeds of both sampézs kept at cotton bags in suboptimal
conditions, i.e. 30°C and 80% relative humidity (RAfter 30 days of deterioration seeds
were dried back at 20°C and 45% RH for 24 h. Detated and non-deteriorated seeds
were stored in tight plastic bags at —20°C unt@dis

Germination, vigour and seed health tests were opadd before and after
deterioration for controls and seeds soaked in Ji98ogen peroxide solution and in 1.0%
and 5.0% solutions of ascorbic and lactic acidslfér 30 and 60 min. The controls were
untreated seeds, seeds soaked in 0.2% solutiamgicfde for 30 min and seeds soaked in
distilled water for 10, 30 and 60 min.

Percentage of normal seedlings (germination capaaind abnormal diseased
seedlings were determined after 4 and 10 days dicgpito the ISTA rules [33]. Six
replicates of 50 seeds from each treatment wemeglin Petri dishes (25 seeds per dish)
containing six layers of moistened blotters andulrated in the darkness, at°@0 To
characterise germination rate, six replicates ofsé@ds were incubated under the same
conditions as in the previous test. Radicle pradrusvas scored daily for 10 days. The
mean germination time (MGT) was evaluated usintissitzal program Seed Calculator 2.1.
[34]. Seed health analysis was performed on 20@ss&éem each treatment by the deep
freezing blotter method. The seeds were plated>olaygers of moistened blotters placed in
Petri dishes at the rate of 10 seeds per dish (fplicates of 50 seeds). The dishes were
kept in darkness at 2Q for one day, at —2C for 20 hours and then for eight days at@0
under 12 hours alternating cycles of NUV light atatkness. The number of seeds infested
with fungi and seeds free from fungi were determiingsing a stereo-microscope and
compound microscope [35].

The results obtained were compared by means ofwayo-analysis of variance.
Duncan’s multiple range test was applied to estntae difference between the means at
a levela = 0.05.

Results

Both samples characterized low germination capawtynected with high percentage
of abnormal diseased seedlings and dead seedsefTak®). Soaking seeds in distilled
water many a time increased the number of normedlseys and simultaneously decreased
the number of diseased seedlings (Tables 1 an@ihiy.effect was particularly evident in
sample |l after seed deterioration. Generally, aswbserved in the whole experiment that
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all treatments more significantly affected seed ligugparameters after deterioration.
Because hydration itself strongly influenced seduaracteristics, the results of the
treatments with hydrogen peroxide and organic aasielee compared with those results of
time-corresponding water treatments. Short-time é® 30 min) hydrogen peroxide
treatment improved significantly germination of rdeteriorated seeds of sample Il
However, this beneficial effect was not observeradieterioration. Ascorbic acid at 1%
concentration positively affected germination ofadmrated and non-deteriorated seeds of
sample | after 30 and 60 min treatment. After detation 5% ascorbic acid, applied by the
same time, also improved the parameter. In samplshdrtest duration of treatment
favoured germination capacity, regardless of thd aoncentration and seed deterioration.
Lactic acid at 1 and 5% concentration applied émger time (30 and 60 min) negatively
affected germination of the seeds of sample Il.sTplenomenon was also observed in
sample I, when non-deteriorated seeds were soak&@oilactic acid solution for 60 min.
Although, after deterioration the acid applied antl 5% concentration for 60 and 30 min
respectively, increased significantly germinati@pacity. Deterioration strongly modified
effectiveness of hydrogen peroxide and organic sagidlimitation of the percentage of
abnormal seedlings in both samples (Table 2). Maeahe number of the seedlings was
usually significantly lower after deterioration, dann no case higher than in control
(untreated seeds). On average, lower number ofrataddeedlings was observed in sample
| after 30 and 60 min treatment with hydrogen pa&texand 1 and 5% ascorbic acid, and in
both samples after soaking seeds in 5% lactic aeghrdless of the treatment duration. All
applied treatments, except fungicide, in a low eiiefluenced the percentage of dead
seeds (Table 3). Nevertheless, the number of deadssincreased in sample Il after
treatment with 1 and 5% lactic acid for 30 and 66 and with 5% ascorbic acid for 30
min.

Deterioration had no influence on mean germinatiime of untreated seeds (Table 4).
An improvement of the parameter was observed ortgnwvnon-deteriorated seeds of
samples | and Il were soaked in distilled water@rand 30 min respectively, and when
deteriorated seeds of sample Il were soaked formif2 Significant prolongation of
germination time was observed after 30 min hydrqgenoxide treatment in sample | and in
sample Il regardless of treatment time. Moreovs, deleterious effect was connected with
seeds deterioration. However, lactic acid espearciatl higher concentration, prolonged
germination time of the seeds from both samplegandiess of deterioration. The same
effect was found in sample Il, when seeds weretddeavith 5% ascorbic acid. Other
variants of seed treatment had no effect on tharpeter.

On average, number of seeds free from fungi wasifeigntly higher after
deterioration (Table 5). Soaking seeds in distillegter alone as well as ascorbic acid
treatment had no influence on total seeds infestatiowever, treating seeds in hydrogen
peroxide and lactic acid solutions resulted in ificgmt increase of a number of seeds free
from fungi, especially after deterioration. Moreov&oaking seeds of sample Il in 5% lactic
acid affected total infestation with fungi evenarhigher extent than fungicide treatment.
This phenomenon was observed often separatelyafcin examined fungus (Tables 6-9).
Among 30 species and genera of fungi detected ersdleds of both samplé$ternaria
alternata (Fr.) Keissler,A. zinniae M. B. Ellis, Botrytis cinerea Pers. ex Fr. anBusarium
spp. were examined in detail, due to their commartumence and/or potential
pathogenicity. On average the number of seedstédesith each of those fungi decreased
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significantly after deterioration. Moreover, lactcid followed by hydrogen peroxide many
a time limited growth oflternaria spp. and~usarium spp. more effectively than ascorbic
acid. Incidence oA. alternata in sample | and Il were significantly reduced hydifogen
peroxide and 1 and 5% lactic acid treatment regasdbf treatment time (Table 6). The
phenomenon was observed in deteriorated seedstlofsamples and in non-deteriorated
seeds of sample Il. In non-deteriorated seeds wipleal presence oA. alternata was
limited only after 30 and 60 min treatment with hygen peroxide and after soaking seeds
in 5% lactic acid. Moreover, treating seeds of bs#fmples with lactic acid in higher
concentration was frequently more efficient thangiaide treatment. Ascorbic acid on the
other hand, either increased initially very higfesiation or had no effect on the number of
seeds infested with the fungus. Opposite resulte wbserved in case &f zinniae, where
soaking seeds in ascorbic acid solutions very oftmited incidence of the pathogen,
especially after seed deterioration (Table 7). Mwez, activity of all tested compounds was
more visible in sample |, which was showing muaghler level of seed infection. As in the
case ofA. alternata, soaking seeds of sample | an Il in lactic acitlittans, especially at
higher concentration, positively reduced infectiwith A. zinniae. The effectiveness of
hydrogen peroxide was generally smaller, and inpdarh was mainly observed after seed
deterioration. Untreated seeds of sample Il charaetd low 2.5% infection witB. cinerea
and seeds of sample Il were not infested with thigyus (Table 8). Generally, treating
seeds of both samples with hydrogen peroxide agdnic acids negatively affected seed
infestation withB. cinerea. Lactic acid at 1% concentration applied for 6@ inicreased the
number of seeds infested with this pathogen fromta.33% in sample I. However, in
sample Il, 24.5% seeds infested with the funguewéiserved after 60 min treatment in 5%
ascorbic acid solution. Only treatment with 5% ilactcid treatment had no effect on an
incidence of this pathogen. Generally, deterioratieduced significantly seeds infestation
with B. cinerea in both samples, regardless of treatment, and radirnge the growth of the
fungus was completely suppressed. The increasegfdrcentage of seeds infected with the
pathogen was observed only after soaking deteeidraeeds of sample | in 5% ascorbic
acid for 60 min. The untreated seeds of the battetesamples were severely infested with
Fusarium spp. (Table 9). Hydrogen peroxide as well as daatiid treatment effectively
limited growth of the fungi on/in non-deterioratadd deteriorated seeds of both samples,
whereas ascorbic acid treatment, effectively cdietlcseeds infestation withusarium spp.
only after deterioration. As in the previous catmdic acid at 5% concentration most
effectively control the fungi, and many a time, egplly if the seeds were treated longer
than 10 min, protected the seeds more efficieh@y fungicide.
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Table 1
Effect of zinnia seed deterioration and treatmeitt Wydrogen peroxide and organic acids
on seed germination capacity

Treatment Germination capacity [%]
Non-deteriorated | Deteriorated | Average
Sample |
Control* 34.3  a-d** 27.7 a-c 310 A
Fungicide 45.0 d-k 46.3 d-m 457 E-G
W 10 min 40.0 d-i 46.7 e-m 434 C-G
W 30 min 36.0 b-e 36.3 b-e 36.2 AC
W 60 min 43.3 d 35.7 b-e 395 B-E
H>0, 3% 10 min 42.3 d 38.7 d-h 405 B-F
H>0, 3% 30 min 49.3 d-m 42.0 d- 457 D-G
H>0, 3% 60 min 52.0 i-n 43.3 d+ 477 F-H
AA 1% 10 min 37.0 cf 373 c¢g 372 AD
AA 1% 30 min 57.0 I-n 53.3 jn 55.2 |
AA 1% 60 min 59.0 n 49.7 h-n 54.4 HI
AA 5% 10 min 357 b-e 47.0 e-m 414 B-G
AA 5% 30 min 410 d-i 56.7 I-n 489 G-l
AA 5% 60 min 42.7 d- 493 gn 46.0 E-G
LA 1% 10 min 47.0 em 450 d-k 46.0 E-G
LA 1% 30 min 43.7 d- 47.0 em 454 E-G
LA 1% 60 min 40.0 d-i 48.7 fn 444 D-G
LA 5% 10 min 38.0 c-h 59.3 k-n 48.7 E-G
LA 5% 30 min 27.0 ab 57.3 mn 422 B-G
LA 5% 60 min 257 a 45.7 d-l 357 AB
Average 418 A 457 B
Sample Il
Control 36.0 a-c 40.7 b-d 384 B
Fungicide 61.0 h-k 62.0 i-m 61.5 EF
W 10 min 413 b-d 58.3 h-j 498 CD
W 30 min 52.3 e 66.0 j-n 59.2 EF
W 60 min 57.7 h 61.3 h-l 59.5 EF
H>0, 3% 10 min 65.7 j-n 61.3 h-l 635 F
H>0, 3% 30 min 69.7 k-n 62.3 i-m 66.0 F
H>0, 3% 60 min 62.7 i-m 65.7 jn 642 F
AA 1% 10 min 53.3 e 70.0 k-n 61.7 EF
AA 1% 30 min 59.3 h- 71.7 In 655 F
AA 1% 60 min 453 Db 743 n 59.8 EF
AA 5% 10 min 57.7 h- 720 mn 649 F
AA 5% 30 min 55.0 f 62.7 i-m 589 EF
AA 5% 60 min 53.7 fi 57.3 g 55,5 DE
LA 1% 10 min 49.7 cf 50.3 d-h 50.0 C
LA 1% 30 min 51.0 d-h 46.7 d-g 489 CD
LA 1% 60 min 53.3 e 42.7 b-e 480 C
LA 5% 10 min 353 ac 58.3 h-j 468 C
LA 5% 30 min 350 ab 43.0 b-e 390 B
LA 5% 60 min 273 a 29.7 a 285 A
Average 51.1 A 578 B

*Control - untreated seeds; Fungicide - seeds sbfike30 min in 0.2% solution of Kaptan zawiesinosd WP;

W 10 min, W 30 min, W 60 min - seeds soaked iniltidtwater for respectively 10, 30 and 60 mirnCH 3%

10 min, HO, 3% 30 min, HO, 3% 60 min - seeds soaked in 3.0% hydrogen perdaidespectively 10, 30 and
60 min; AA 1% 10 min, AA 1% 30 min, AA 1% 60 mirseeds soaked in 1.0% ascorbic acid for respecth@ly
30 and 60 min; AA 5% 10 min, AA 5% 30 min, AA 5% ®0in - seeds soaked in 5.0% ascorbic acid for
respectively 10, 30 and 60 min; LA 1% 10 min, LA B%min, LA 1% 60 min - seeds soaked in 1.0% laaticl
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for respectively 10, 30 and 60 min; LA 5% 10 mi# 5% 30 min, LA 5% 60 min - seeds soaked in 5.0etida
acid for respectively 10, 30 and 60 min

**Means followed by the same letter, separatelydach sample, are not significantly different freath other,
according to Duncan’s tesi € 0.05)

Table 2
Effect of zinnia seed deterioration and treatmeiti Wydrogen peroxide and organic acids
on the number of abnormal diseased seedlings

Treatment Abnormal diseased seedlings [%]
Non-deteriorated | Deteriorated | Average
Sample |
Control 49.3 0-q 51.0 pq 502 G
Fungicide 36.7 h-n 29.7 dl 33.2 D-F
W 10 min 457 n-q 29.3 d 375 EF
W 30 min 49.7 o-q 29.3 ck 395 F
W 60 min 433 m-q 323 fm 378 EF
H20, 3% 10 min 373 in 31.7 el 345 D-F
H>0, 3% 30 min 253 b-g 26.0 b-h 257 A-C
H20,3% 60 min 25.0 b-g 24.7 b-g 249 AC
AA 1% 10 min 46.3 n-q 33.0 gm 39.7 F
AA 1% 30 min 20.7 ad 18.3 ab 195 A
AA 1% 60 min 19.0 a-c 27.7  b-i 234 AB
AA 5% 10 min 530 q 27.3  b-i 40.2 F
AA 5% 30 min 443 n-q 19.7 a-d 320 C-E
AA 5% 60 min 38.0 i-n 21.7 a-e 299 B-D
LA 1% 10 min 373 in 310 el 342 D-F
LA 1% 30 min 39.7 k-p 28.0 b 339 D-F
LA 1% 60 min 39.0 j-o 220 af 305 C-E
LA 5% 10 min 37.7 i-n 143 a 26.0 A-C
LA 5% 30 min 323 e-m 19.7 a-d 26.0 A-C
LA 5% 60 min 40.3 I-p 19.0 a-c 29.7 B-D
Average 380 B 26.8 A
Sample Il
Control 43.0 qr 437 r 434 G
Fungicide 223 jn 14.0 d-i 18.2 B-D
W 10 min 39.7 ar 11.3 c-h 255 EF
W 30 min 253  k-p 13.0 d-i 19.2 B-E
W 60 min 247 k-0 16.0 f-k 204 C-E
H20, 3% 10 min 200 i-m 18.7 h-l 194 C-E
H>0, 3% 30 min 153 e 16.0 e 157 BC
H20,3% 60 min 21.3 i-m 8.3 b-f 148 BC
AA 1% 10 min 337 or 8.0 b-d 209 B-E
AA 1% 30 min 283 m-p 8.3 b-e 18.3 B-D
AA 1% 60 min 423 qr 47 ab 235 C-E
AA 5% 10 min 273 Ip 10.7 c-h 19.0 B-E
AA 5% 30 min 323 n-q 10.3 c-h 213 C-E
AA 5% 60 min 343 o 8.7 bf 215 C-E
LA 1% 10 min 263 Ip 320 n-q 292 F
LA 1% 30 min 20.3 i-m 27.0 Ip 23.7 D-F
LA 1% 60 min 20.3  im 35.7 pr 280 F
LA 5% 10 min 17.3 gk 10.0 b-g 13.7 B
LA 5% 30 min 11.3 c-h 6.0 bc 8.7 A
LA 5% 60 min 9.7 b-g 20 a 59 A
Average 258 B 152 A

For explanation see Table 1
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Table 3
Effect of zinnia seed deterioration and treatmeitt Wydrogen peroxide and organic acids
on the number of dead seeds

Treatment Dead seeds [%)]
Non-deteriorated | Deteriorated | Average
Sample |
Control 15.7 b-h 213 em 185 B-E
Fungicide 11.7 a-c 80 a 99 A
W 10 min 140 b-e 18.0 b4 160 B
W 30 min 12.7 a-d 28.0 k-m 204 B-F
W 60 min 13.3 b-e 280 Im 20.7 B-F
H>0, 3% 10 min 19.0 cl 287 Im 239 D-F
H>0, 3% 30 min 217 fm 290 m 254 F
H>0, 3% 60 min 19.7 d-m 283 Im 240 EF
AA 1% 10 min 16.7 b-i 220 fm 19.4 B-E
AA 1% 30 min 220 fm 24.3 i-m 232 C-F
AA 1% 60 min 220 fm 20.7 em 214 C-F
AA 5% 10 min 11.3 ab 20.7 e-m 160 B
AA 5% 30 min 143 b-f 220 fm 18.2 B-D
AA 5% 60 min 19.3  d 27.0 j-m 232 C-F
LA 1% 10 min 15.7 b-h 230 gm 19.4 B-E
LA 1% 30 min 16.0 b-i 24.3 h-m 20.2 B-F
LA 1% 60 min 18.7 ck 250 i-m 219 C-F
LA 5% 10 min 16.3 b-h 21.0 em 18.7 B-E
LA 5% 30 min 26.3 j-m 123 ad 193 B-E
LA 5% 60 min 14.7 b-g 217 em 18.2 BC
Average 171 A 227 B
Sample Il
Control 10.7 d4 9.0 dg 9.9 B-D
Fungicide 20 ab 10 a 15 A
W 10 min 8.7 dg 13.7 f 11.2 B-E
W 30 min 15.7 gk 43 bc 100 B
W 60 min 10.0 d-i 9.7 d-h 99 B-D
H>0, 3% 10 min 53 cd 12.7 f 9.0 B
H>0, 3% 30 min 6.7 c-e 13.3  fk 10.0 BC
H>0, 3% 60 min 10.3  d-i 11.7 f 11.0 B-E
AA 1% 10 min 13.0 f 7.7 df 104 B-D
AA 1% 30 min 8.7 dg 11.0 e 9.9 BC
AA 1% 60 min 10.7 d4 8.7 d-g 9.7 BC
AA 5% 10 min 140 fk 11.3 e 12.7 B-F
AA 5% 30 min 127 f 18.3 il 155 EF
AA 5% 60 min 12.0 f 17.7 h-l 149 D-F
LA 1% 10 min 13.3  fk 17.3 h-l 153 EF
LA 1% 30 min 17.3  h-l 243 | 20.8 GH
LA 1% 60 min 15.0 fk 19.0 17.0 FG
LA 5% 10 min 18.3 9.3 dg 13.8 C-F
LA 5% 30 min 17.7  h-l 12.0 f 149 D-F
LA 5% 60 min 26.0 | 21.7 Kl 239 H
Average 124 A 127 A

For explanation see Table 1
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Table 4
Effect of zinnia seed deterioration and treatmeitt Wydrogen peroxide and organic acids
on mean germination time (MGT)

Treatment MGT [days]
Non-deteriorated | Deteriorated | Average
Sample |
Control 1.68 b-l 1.54 a4 1.61 A-E
Fungicide 205 m-o 1.84 j-m 1.95 HI
W 10 min 146 af 1.63 ak 155 A-D
W 30 min 1.40 a-c 147 a-g 144 A
W 60 min 130 a 171 em 151 A-D
H>0, 3% 10 min 144 a-e 197 In 1.71 C-G
H>0, 3% 30 min 152 ai 210 m-o 181 E-H
H>0, 3% 60 min 152 a-g 1.82 g-m 1.67 A-F
AA 1% 10 min 1.74 d-m 174 d 1.74 D-G
AA 1% 30 min 141 ad 150 a-g 146 AB
AA 1% 60 min 156 a-h 149 a-g 153 A-C
AA 5% 10 min 186 k-m 1.68 cl 1.77 E-H
AA 5% 30 min 188 k-n 186 k-n 187 G
AA 5% 60 min 2.08 m-o 1.66 bl 187 F-H
LA 1% 10 min 172 dl 152 ai 162 A-E
LA 1% 30 min 180 f-m 1.36 ab 158 A-E
LA 1% 60 min 184 h-m 154 a-i 169 B-F
LA 5% 10 min 185 i-m 1.68 cl 1.77 E-H
LA 5% 30 min 230 o 2.05 k-n 218 I
LA 5% 60 min 2.22 no 221 no 222
Average 1.74 A 172 A
Sample Il
Control 109 c 1.08 bc 1.09 DE
Fungicide 111 ¢ 1.08 bc 1.10 E
W 10 min 0.95 a-c 0.74 a 0.85 AB
W 30 min 081 a 0.88 a-c 0.85 AB
W 60 min 0.85 a-c 0.88 a-c 0.87 AB
H>0, 3% 10 min 095 a-c 162 e 129 F
H>0, 3% 30 min 0.90 a-c 158 e 124 F
H>0, 3% 60 min 111 bc 161 e 1.36 FG
AA 1% 10 min 0.89 a-c 0.86 a-c 0.88 A-D
AA 1% 30 min 0.98 a-c 0.85 a-c 092 AE
AA 1% 60 min 0.97 a-c 0.71 ab 0.84 AD
AA 5% 10 min 0.98 a-c 1.04 bc 1.01 B-E
AA 5% 30 min 0.96 a-c 0.94 a-c 095 AE
AA 5% 60 min 1.00 a-c 0.87 a-c 094 AC
LA 1% 10 min 0.64 a 0.83 a-c 074 A
LA 1% 30 min 0.89 a-c 101 a-c 095 AE
LA 1% 60 min 1.06 bc 0.95 a-c 101 C-E
LA 5% 10 min 134 d 162 e 148 G
LA 5% 30 min 188 f 195 f 192 |
LA 5% 60 min 180 ef 1.77 ef 179 H
Average 1.06 A 1.15 B

For explanation see Table 1
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Table 5
Effect of zinnia seed deterioration and treatmeitt Wydrogen peroxide and organic acids
on the number of seeds free from fungi

Treatment Seeds free from fungi [%]
Non-deteriorated | Deteriorated | Average
Sample |
Control 0 a 05 ab 0.3 AB
Fungicide 215 d-f 51.0 g 36.3 GH
W 10 min 0 a 0 a 0 A
W 30 min 0 a 0.5 ab 0.3 AB
W 60 min 0 a 05 ab 0.3 AB
H20, 3% 10 min 0 a 21.0 d-f 105 CD
H20,3% 30 min 1.0 ab 26.5 ef 13.8 DE
H20,3% 60 min 25 bc 29.0 f 158 E
AA 1% 10 min 0 a 05 ab 0.3 AB
AA 1% 30 min 0 a 05 ab 0.3 AB
AA 1% 60 min 0 a 0 a 0 A
AA 5% 10 min 0 a 35 ¢ 1.8 B
AA 5% 30 min 0 a 40 ¢ 20 B
AA 5% 60 min 0 a 1.0 a-c 05 AB
LA 1% 10 min 0 a 225 ef 11.3 CD
LA 1% 30 min 0 a 185 de 93 C
LA 1% 60 min 05 ab 22.0 d-f 11.3 CD
LA 5% 10 min 145 d 275 ef 210 F
LA 5% 30 min 205 d-f 430 g 318 G
LA 5% 60 min 285 f 515 g 40.0 H
Average 45 A 162 B
Sample Il
Control 0 a 15 ab 08 A
Fungicide 475 78.5 Kkl 63.0 E
W 10 min 0 a 3.0 bd 15 A
W 30 min 0 a 0.5 ab 03 A
W 60 min 0 a 15 ab 08 A
H20, 3% 10 min 1.0 ab 195 g 103 B
H20,3% 30 min 55 d-f 51.0 h 283 C
H20,3% 60 min 9.0 ef 44.0 ij 265 D
AA 1% 10 min 0 a 15 ab 08 A
AA 1% 30 min 0 a 0 a 0 A
AA 1% 60 min 0 a 1.0 ab 05 A
AA 5% 10 min 0 a 05 ab 03 A
AA 5% 30 min 0 a 1.0 ab 05 A
AA 5% 60 min 0 a 2.0 bc 1.0 A
LA 1% 10 min 50 c-e 35.0 hi 200 C
LA 1% 30 min 11.0 fg 42.0 jj 265 D
LA 1% 60 min 175 g 435 jj 305 D
LA 5% 10 min 71.0 k 815 | 763 F
LA 5% 30 min 76.0 Kkl 845 | 80.3 FG
LA 5% 60 min 85.0 | 85.0 | 85.0 G
Average 164 A 289 B

For explanation see Table 1
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Table 6
Effect of zinnia seed deterioration and treatmeitt Wydrogen peroxide and organic acids
on seed infestation witAlternaria alternata

Treatment Infested seeds [%]
Non-deteriorated | Deteriorated | Average
Sample |
Control 775 n-q 78.0 o-q 778 E
Fungicide 59.0 h-k 22.0 bc 405 C
W 10 min 740 m-p 73.0 Ip 735 E
W 30 min 79.5 o-q 720 I-p 758 E
W 60 min 825 p-r 735 m-p 780 E
H>0, 3% 10 min 73.0 I-p 36.5 d-f 548 D
H>0, 3% 30 min 535 g 33.0 c-e 433 C
H>0, 3% 60 min 47.0 f-h 30.0 c-e 385 C
AA 1% 10 min 79.5 o-q 68.0 k-0 738 E
AA 1% 30 min 80.5 o-q 60.5 il 705 E
AA 1% 60 min 80.5 o0-q 64.0 j-m 723 E
AA 5% 10 min 87.0 g-s 64.0 j-m 755 E
AA 5% 30 min 895 s 62.5 i-m 76.0 E
AA 5% 60 min 90.0 rs 65.5 jn 778 E
LA 1% 10 min 835 p-s 395 ef 615 D
LA 1% 30 min 80.5 o-q 415 eg 61.0 D
LA 1% 60 min 770 n-q 37.0 df 570 D
LA 5% 10 min 495 fi 26.0 b-d 378 BC
LA 5% 30 min 425 eg 195 ab 310 B
LA 5% 60 min 335 c-e 115 a 225 A
Average 710 B 489 A
Sample Il
Control 91.0 op 745 Im 828 H
Fungicide 26.5 ef 12.0 a-c 193 B
W 10 min 80.0 m-o 63.0 jk 715 F
W 30 min 815 m-o 64.5 j 730 F
W 60 min 855 n-p 60.5 j 730 F
H>0, 3% 10 min 48.0 hi 23.0 fg 355 D
H>0, 3% 30 min 47.0 hi 305 fg 388 D
H>0, 3% 60 min 340 fg 240 d-f 290 C
AA 1% 10 min 930 p 765 m 848 H
AA 1% 30 min 88.5 n-p 735 k-m 81.0 GH
AA 1% 60 min 915 p 81.0 mn 86.3 H
AA 5% 10 min 875 n-p 615 j 745 FG
AA 5% 30 min 82.0 m-o 59.0 j 705 F
AA 5% 60 min 89.5 n-p 54.0 jj 718 F
LA 1% 10 min 64.0 jk 320 fg 480 E
LA 1% 30 min 60.5 j 175 c-e 39.0 D
LA 1% 60 min 41.0 gh 16.0 b-d 285 C
LA 5% 10 min 125 a-c 80 a 103 A
LA 5% 30 min 10.0 a-c 6.0 a 80 A
LA 5% 60 min 55 a 9.0 ab 73 A
Average 610 B 423 A

For explanation see Table 1
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Table 7
Effect of zinnia seed deterioration and treatmeitt Wydrogen peroxide and organic acids
on seed infestation withlternaria zinniae

Treatment Infested seeds [%]
Non-deteriorated | Deteriorated | Average
Sample |
Control 64.5 k-0 74.0 op 69.3 1
Fungicide 40.0 c-f 315 ad 35.8 BC
W 10 min 68.5 I-p 795 p 740 J
W 30 min 70,0 m-p 69.5 m-p 69.8 1J
W 60 min 705 n-p 67.5 I-o0 69.0 H-J
H>0, 3% 10 min 76.0 op 445  e-i 60.3 F-H
H>0, 3% 30 min 56.0 h-l 455 e-i 50.8 DE
H>0, 3% 60 min 540 e 415 c-g 478 CD
AA 1% 10 min 65.5 k-0 57.0 i-m 61.3 FI
AA 1% 30 min 67.0 -0 60.0 j-m 63.5 G-l
AA 1% 60 min 67.0 I-o 535 gk 60.3 FG
AA 5% 10 min 70.0 n-p 555 h-l 62.8 G-l
AA 5% 30 min 59.5 j-n 50.5 f 55.0 E-G
AA 5% 60 min 490 f 57.0 h-m 53.0 EF
LA 1% 10 min 485 f 38.0 b-f 433 CD
LA 1% 30 min 40.0 c-f 435 d-h 418 C
LA 1% 60 min 29.0 a<c 33.0 b-e 310 B
LA 5% 10 min 385 b-f 335 b-e 36.0 BC
LA 5% 30 min 295 a-c 265 ab 280 B
LA 5% 60 min 215 a 210 a 21.3 A
Average 542 B 49.1 A
Sample Il
Control 7.0 h-m 9.0 jm 80 F-H
Fungicide 1.0 ad 4.0 d-i 25 BC
W 10 min 105 |-m 95 km 100 GH
W 30 min 8.0 h-m 55 em 6.8 E-G
W 60 min 11.0 m 11.0 m 110 H
H>0, 3% 10 min 9.0 jm 35 d 6.3 E-G
H20,3% 30 min 6.5 g-m 70 g-m 6.8 E-G
H>0, 3% 60 min 6.0 f-m 40 ek 5.0 D-F
AA 1% 10 min 11.0 m 35 d-h 73 E-G
AA 1% 30 min 85 i-m 25 b-e 55 DE
AA 1% 60 min 75 g-m 3.0 dHi 53 D-F
AA 5% 10 min 45 ek 55 em 5.0 D-F
AA 5% 30 min 5.0 em 35 dj 43 DE
AA 5% 60 min 45 el 9.0 i-m 6.8 E-G
LA 1% 10 min 5.0 el 50 d 50 DE
LA 1% 30 min 45 d 2.0 bf 33 CD
LA 1% 60 min 55 em 25 cg 4.0 DE
LA 5% 10 min 10 ac 10 ad 1.0 AB
LA 5% 30 min 05 ab 10 ad 0.8 AB
LA 5% 60 min 0 a 0 a 0 A
Average 58 B 46 A

For explanation see Table 1
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Table 8
Effect of zinnia seed deterioration and treatmeitt Wydrogen peroxide and organic acids
on seed infestation witBotrytis cinerea

Treatment Infested seeds [%]
Non-deteriorated | Deteriorated | Average
Sample |
Control 25 cf 0 a 1.3 B-D
Fungicide 0 a 0 a 0 A
W 10 min 3.0 b-e 0 a 15 A-D
W 30 min 1.0 a-c 0 a 05 AB
W 60 min 15 ad 0 a 08 A-C
H20, 3% 10 min 40 d-g 0 a 20 B-D
H20,3% 30 min 30.0 mn 0 a 150 GH
H20,3% 60 min 135 jj 0 a 6.8 EF
AA 1% 10 min 11.0 h4 05 ab 58 EF
AA 1% 30 min 17.0 j 05 ab 88 FG
AA 1% 60 min 8.0 g 0 a 40 DE
AA 5% 10 min 16.0 jk 15 a-c 8.8 F-H
AA 5% 30 min 235 k-m 1.0 a-c 12.3 GH
AA 5% 60 min 28.0 mn 8.0 g 18.0 |
LA 1% 10 min 24.0 I-n 0 a 120 F-H
LA 1% 30 min 22.0 k-m 0 a 110 F-H
LA 1% 60 min 33.0 n 0 a 165 H
LA 5% 10 min 55 e-h 0 a 28 C-E
LA 5% 30 min 75 e-h 0 a 3.8 C-E
LA 5% 60 min 7.0 fh 0 a 35 C-E
Average 129 B 06 A
Sample Il
Control 0 a 0 a 0o A
Fungicide 0 a 0 a 0 A
W 10 min 0 a 0 a 0 A
W 30 min 0 a 0 a 0 A
W 60 min 0 a 0 a 0 A
H20, 3% 10 min 25 bd 0 a 1.3 AC
H20,3% 30 min 70 f 05 ab 3.8 E-F
H20,3% 60 min 6.5 ef 0 a 33 C-E
AA 1% 10 min 15 ac 0 a 08 AB
AA 1% 30 min 3.0 c-e 05 ab 1.8 B-E
AA 1% 60 min 25 «cd 0 a 1.3 B-D
AA 5% 10 min 18.0 hi 0 a 9.0 GH
AA 5% 30 min 12.0 gh 05 ab 6.3 FG
AA 5% 60 min 245 i 05 ab 125 H
LA 1% 10 min 40 df 0 a 20 B-E
LA 1% 30 min 6.0 f 0 a 3.0 C-E
LA 1% 60 min 75 fg 0 a 3.8 D-F
LA 5% 10 min 15 a-c 0 a 0.8 AB
LA 5% 30 min 0 a 0 a 0 A
LA 5% 60 min 0 a 0 a 0 A
Average 48 B 01 A

For explanation see Table 1
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Table 9
Effect of zinnia seed deterioration and treatmeitt Wydrogen peroxide and organic acids
on seed infestation withusarium spp.

Treatment Infested seeds [%]
Non-deteriorated | Deteriorated | Average
Sample |
Control 805 o 46.0 Im 633 G
Fungicide 240 @i 55 b-d 148 C
W 10 min 940 p 545 mn 743 |
W 30 min 805 o 475 Im 640 G
W 60 min 935 p 46.0 Im 69.8 HI
H>0, 3% 10 min 540 mn 20.0 fh 370 E
H>0, 3% 30 min 470 Im 12.0 d-f 295 D
H>0, 3% 60 min 615 n 6.5 b-d 340 DE
AA 1% 10 min 835 o 235 g 535 F
AA 1% 30 min 840 o 415 K 628 G
AA 1% 60 min 930 p 335 ik 63.3 GH
AA 5% 10 min 805 o 235 g 520 F
AA 5% 30 min 810 o 30.0 h- 555 F
AA 5% 60 min 810 o 19.0 fg 50.0 F
LA 1% 10 min 375 155 eg 265 D
LA 1% 30 min 315 ik 18.0 e-g 248 D
LA 1% 60 min 195 fg 8.0 b-d 138 C
LA 5% 10 min 195 fg 55 bc 125 C
LA 5% 30 min 105 c-e 35 b 70 B
LA 5% 60 min 75 b-d 05 a 40 A
Average 582 B 23.0 A
Sample Il
Control 99.0 p-r 91.0 n 950 L
Fungicide 36.5 gh 8.0 a-c 223 B
W 10 min 1000 r 72.0 k-m 86.0 JK
W 30 min 99.5 qr 815 m 855 KL
W 60 min 98.0 o-r 770 Im 875 IK
H>0, 3% 10 min 920 n 48.5 hi 703 F
H>0, 3% 30 min 68.5 | 355 fg 520 E
H>0, 3% 60 min 57.0 i 215 e 39.3 D
AA 1% 10 min 1000 r 765 Im 88.3 KL
AA 1% 30 min 99.5 qr 62.5 jk 81.0 H-J
AA 1% 60 min 99.0 p-r 575 783 G
AA 5% 10 min 97.0 o-q 64.5 jk 80.8 G-l
AA 5% 30 min 96.0 n-p 60.5 ik 783 GH
AA 5% 60 min 945 no 59.5 ik 770 FG
LA 1% 10 min 575 205 e 39.0 D
LA 1% 30 min 43.0 gh 16.0 de 295 C
LA 1% 60 min 25.0 ef 15.0 de 200 B
LA 5% 10 min 11.0 cd 40 ab 75 A
LA 5% 30 min 9.0 bd 30 a 6.0 A
LA 5% 60 min 45 ab 3.0 ab 38 A
Average 69.3 B 439 A

For explanation see Table 1

Discussion

Significant improvement of seed germination waseobsd in the experiment if the
seeds were soaked in distilled water itself. Thisenmmenon suggested positive
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conditioning effect of the treatment but at the saime impeded assessment of the effects
of hydrogen peroxide and organic acid seed tredtn@maverage after deterioration seeds
of both samples germinated better than non-detgddr It was probably connected with
decrease of seed infestation with fungi resultec@nnincrease of the number of normal
seedlings and simultaneous decrease of the numbebmormal diseased seedlings.
According to Maude [36] suboptimal storage condigi@f seeds, such as high temperature
and humidity, significantly affected survival ofestborne inoculum. However decline in
viability of organisms with time generally does matuse a concomitant reduction in their
infectivity.

In this experiment short-time treatment with 3% fogen peroxide improved
significantly germination of non-deteriorated seedssample 1l however, this beneficial
effect was not observed in both samples after ie&tion. The mode of action of hydrogen
peroxide in the promotion of germination is unclbat may involve the scarification of the
seedcoat [27] or oxidation of germination inhib#oj29]. Ogawa and Iwabuchi [29]
suggested that the second mechanism is responfiblgoromoting germination of
Z. elegans seeds. However, too high concentration of the dyyein peroxide may negatively
affected germination parameters. Sasaki et al. {@dihd that the treatment of rice seeds
with H,0O, at 5 to 100 mM before sowing promoted seedlingamfnp whereas higher
concentrations, 500 and 1000 mM ofC4 caused decrease of the shoot fresh weight. The
authors observed also, that the treatment wig®,Hmproved germination rate, causing
rapid growth of seedlings in suboptimal conditiodaskani et al [26] reported that treating
watermelon seeds with 1 and 2%Q4 enhanced seed germination and resulted in better
seedling emergence. In present experiment hydrogermxide treatment prolonged
germination time of deteriorated zinnia seeds, whgrhad no influence on speed of
germination of non-deteriorated seeds. Ascorbia amveral times, particularly after
deterioration, positively affected germination. Thkeenomenon was probably connected
with the antioxidative properties of this compoui®j. On the other hand lactic acid at
concentration 5%, and applied longer than 30 magatively affected germination and
vigour of zinnia seeds. However, beneficial effext the treatment was maintained
regardless of treatment time, if lower 1% conceittraof this acid was used. Lang et al
[37] also observed that soaking alfalfa seeds3raRd 5% lactic acid solution for 30 min or
longer significantly reduced percentage germinatioimereas treating the seeds for 10 min
had no negative effect on this parameter.

Lactic acid followed by hydrogen peroxide and abmacid effectively limited growth
of A. alternata, A. zinnia and Fusarium spp. on tested seeds. The antimicrobial properties
of these compounds were reported by many auth@sifa, 21, 30-32]. However, in terms
of lactic acid, in general the effectiveness offetént Lactobacillus strains has been
studied, not just of the acid. Magnusson et al [di#§erved antifungal activity of lactic acid
bacteria againsfspergillus fumigatus, A. nidulans, Penicillium communae and Fusarium
sporotrichioides, Rouse et al [17] proved effectiveness of the dréectagainsPenicillium
expansum, Laitila et al [13] againsFusarium aveanceum, F. culmorum, F. graminearum
and F. oxysporum, and Sathe et al [16] againBt graminearum, Rhizopus stolonifer,
Sclerotium oryzae, Rhizoctonia solani, Botrytis cinerea and Sclerotinia minor. De Muynck
et al [15] suggested that organic acids are prignegsponsible for the antifungal activity of
lactic acid bacteria, and the results of presepegment entirely confirmed antimicrobial
properties of lactic acid.
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Hydrogen peroxide treatment increased number afssiee from fungi and decreased
seed infestation withAlternaria spp. andFusarium spp. however, the effect was more
significant after deterioration. Peng and Kuc [8Bkerved that hydrogen peroxide at a very
low concentration (2.61 10 M) prevented germination oPeronospora tabacina
sporangiospores, ardadosporium cucumerinum and Colletotrichum lagenarium conidia
in vitro. Moreover, peroxidase-generated hydrogen peroxidebited blue mould
(P. tabacina) development on tobacco leaf disks. Authors suggethat HO, may function
as an antifungal factor in disease resistance t@cdinhibition of pathogens development,
and/or by generation of other reactive free raditiaht are antimicrobial.

Van der Wolf et al [11] observed that 2.5% ascowxid reduced the frequency of
fungal infected seeds of cabbage from 70 to ca.. 3®present experiment ascorbic acid,
even at 5% concentration had no effect on the nurabseeds free from fungi. Just the
number of seeds infested wiusarium spp. slightly decreased after the treatment howeve
the phenomenon can be connected with an increabe gkeds infestation with other fungi.

The negative, although interesting effect was ameimse of seeds infestation with
B. cinerea, observed in some cases after soaking zinnia seedgdrogen peroxide and
organic acids solutions. These results are in adidtion to the reports that some
antioxidants, including ascorbic acid, reduced tigyaent of grey mould disease [39, 40].
This phenomenon was probably caused by variousriaclow acidity, provided by
organic acids (approximately pH 4.5-5.0, data ndibws) favoured activity of
endopolygalacturonase enzymes which are crucitidd@rinfection process of this pathogen
[41]. Additionally studies of Loewus [42] on oxaaproductionin vitro andin planta
showed that L-ascorbic acid was the best carborcedar oxalic acid production in culture
(in both mycelium and sclerotia). Whereas oxaliddaproduction by Sclerotinia
sclerotiorum, a close relative dB. cinerea, plays a key role during initiation of infectioy b
plant tissue, a synergistic process of cell waltenation involving polygalacturonase. At
last reduction of seeds infestation with other fomuld make space available for growth of
B. cinerea. It can partially explain presence of this pathoge treated seeds, even if the
fungus was not detected in control.

The possibility of using natural compounds with GRAgenerally regarded as safe)
status as a solution to seed treatment againsafimfgction seems to be a promising option
for organic production. However, the different sévisy of the pathogen to the particular
compounds indicates the need for further reseadbding their effect on field emergence
as well as their economic value.

Conclusions

1. Generally, treating zinnia seeds with organic agittzre significantly affected seed
germination and health after deterioration thamt®fand improvement of germination
capacity was usually correlated with decrease efprcentage of abnormal diseased
seedlings.

2. Deterioration had no influence on mean germinatioe, whereas in particular cases
treating seeds with hydrogen peroxide and orgawidsanegatively affected this
parameter.

3. On average higher number of seeds free from furagjardless of treatment, was
observed after deterioration.
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Lactic acid followed by hydrogen peroxide and abmacid effectively limited growth
of A. alternata, A. zinnia andFusarium spp. on/in zinnia seeds.

Generally, treating seeds with hydrogen peroxidé arganic acids increased seeds
infestation withB. cinerea.
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OGRANICZENIE NEGATYWNYCH EFEKTOW STARZENIA NASION
Zinnia elegans Jacq. POPRZEZ TRAKTOWANIE NADTLENKIEM WODORU
| KWASAMI ORGANICZNYMI

Katedra Fitopatologii i Nasiennictwa, Uniwersytezy®odniczy w Poznaniu

Abstrakt: Pogorszenie jakeoi nasion podczas przechowywania jésitle zwiagzane z powstawaniem wolnych
rodnikéw. Niektoére zwizki o naturalnym pochodzeniu, znane ze swychsaiesci antyoksydacyjnych

i antygrzybowych, ma potencjalnie wykorzystado traktowania nasion w produkcji organicznej jako
alternatywg dla pestycydow. Celem @wmiadczenia byto okigenie zdolnéci nadtlenku wodoru i kwasow
organicznych do poprawy kietkowania, wigoru i zdotmgsci nasion cynii przed starzeniem i po starzeniu.
Badano dwie prébki nasion cynii, odm. llluminatio®rys, r&niace st wyjsciowym zasiedleniem przez grzyby.
W celu starzenia przetrzymywano nasiona przez 30mdiemperaturze 30°C i w warunkach 80% wilgdirio
wzglednej powietrza. Testy ok§lajace jakad¢ nasion przeprowadzono przed i po starzeniu dlar&broraz
nasion moczonych przez odpowiednio 10, 30 i 60 min3,0% roztworze nadtlenku wodoru oraz
1,0 i 5,0% roztworach kwas6w askorbinowego i mlegga Kontrole stanowity nasiona nietraktowane, oraesi
moczone w 0,2% roztworze preparatu Kaptan zawiesirg® WP przez 30 min oraz nasiona moczone w wodzie
destylowanej przez odpowiednio 10, 30 i 60 min.Klowanie nasion kwasami organicznymi wekgzym
stopniu wplywalo na nasiona po starzenig pized, a poprawa zdolém kietkowania zwiazana byta na ogoét ze
zmniejszeniem liczby kietkéw anormalnych chorychiar@enie nie miato wplywu néredni czas kietkowania
nasion, jakkolwiek w poszczegdéinych przypadkachkttwanie nasion nadtlenkiem wodoru i kwasami
organicznymi niekorzystnie wplywato na ten paramtr starzeniu, bez wzglu na traktowanie, wzrastata liczba
nasion wolnych od grzyb6éw. Kwas mlekowy, a gpete nadtlenek wodoru i kwas askorbinowy efektywnie
ograniczaly wzrostA. alternata, A. zinnia i Fusarium spp. na nasionach cynii, jednak 5% kwas mlekowy
zastosowany dkej niz 30 min negatywnie wptywat na kietkowanie i wigoasion. Traktowanie nasion
nadtlenkiem wodoru i kwasami organicznymi niejedothie zwtkszato zasiedlenie nasion prz&zinerea.
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