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[Abstract] Health testswere performed at 10

for untreated onion“ Wolska” seeds, surface sterilized

seeds, treated w ith fungicides and biological preparations (B iozym, Promot), osnoprimed and hydroprimed onion

seeds These testsw ere al carried out on seeds treated w ith fungicides and biological preparations in combination

w ith osno- and hydropriming U ntreated seedsw ere infested mainly w ith Penicilliun 9p. Fungicides alone reduced

the incidence of Penicillium p. on seeds to the large extent,w hereasB iozym and Promot did not control these fun-

gi The percentage of seeds colonised by Penicillium sp. after hydropriming w as significantly low er than that of

untreated seeds,w hile after osnoprimingw as slightly higher. The considerable increase in inner infection by Peni-

cillium 9p. wasobserved after osnopriming Among combined treatments the highest percentages of healthy seeds

w ere observed w hen fungicidesw ere goplied during osnopriming or before hydropriming
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Introduction

Onion (A Ilium cepal. ) isoneof themost m-
portant vegetable crops utilized in the production
of seeds because of its unique flavor and odor that
make it an excellent food source in theworld How -
ever,onion seeds usually have apoor quality. V ari-
ous seed treatments are used widely to mprove
seed quality. Out of them, seed priming, very com-
mon and effective, has been devised to mprove the
rate and uniform ity of seed gem ination aswell as
seed viability. Preplant priming mprovementsw ere
seeds than
seeds™. The effects of priming include increasing
gem ination rate, more uniform emergence; gem i-
nation under a broader range of environrments m-
proving seedling vigor and grow th'?!,

The treatment of seeds w ith microorganisns
that are beneficial to plant grow th has been the
subject of considerable investigation for many
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years, often with mixed results M any fungi and
bacteria have been tested as seed treatments to
provide short-term protection against seed rots and
damping-off fungi (Pythium 9p. ) in the 2il™®. In
this function, biological seed treatments largely
have been effective because the pathogens are |lim-
ited in time and gace and the area of host tissue
available for infection is relatively snall and can be
effectively covered with antagonists®. Such mi-
croorganign s have been collectively called bio-pro-
tectants Fungi (Trichodema p. ) and bacteria
(Enterobacter and Pseudanonas $p. ) have been
tested for thispurpose Two commercial biological
grow th promotersi e PROMOT & BIOZYM were
used in this experiment Penncozeb 80W P w as ap-
plied for treating seeds in this experiment M aneb
is one of the organic sulfur fungicides which is
vmetimes mixed with zinc ion and results in the
fomulations know n as zinc ion maneb, called man-
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cozeb T he addition of zinc reduces the phytotoxici-
ty of maneb and mproves its fungicidal proper-
ties'®.

The main objectives of this research were to
investigate the effects of priming, fungicide and bi-
ological treatments against seed-borne fungi on
onion seed health

1 M aterials and methods

11 Seeds

Onion' Wolska’ seeds supplied by CNO S Seed
Company in Poznanw ere used in the experment
1 2 Fungicides

Penncozeb 80W P (a i 800 mg/g mancozeb);
Apron 35 D (a i 350 mg/g metalaxyl).

The Institute of Plant Protection in Poland
recomm ended both of the fungicides
1 3 M icrobial preparations

Two microbial preparations were used for
treating seeds

PROM OT——M icrobiological plant grow th
promoter. It can be used as a seed coating or by di-
rect application to seeds at planting Itmay al® be
mixed w ith potting il to grow seedlings in green-
house to promote plant grow th by increasing bene-
ficial microbial activities in the rhizogphere It con-
tains high concentration of gores selected benefi-
cial fungi—T richodema koningii (3x 10'/gram)
and T richodem a harzianum (2x 10'/gram).

B I0ZYM ——Biological grow th factor. It's a
natural grow th factor produced by a unique fer-
mentation process It contains a group of beneficial
m icroorganisn s and selects enzyme complexes

1 Bacteria A zotobacter p. , B acillus circu-
lans,B. megaterium,B. subtilis,B. thuringensis, Es-
cherichia p. , Pseudanonas f lourescens, P. putida
(Bacterial count is not less than 2x 10°/gram);

2 Fungi: A pergillus oryzae, Chaetanium glo-
bosums, Trichodetmma hamatum, T. harzianum, T.
koningii, etc (T richoderma ocount is not less than
2x 10°/gram);

3 Enzyme complexes Protease, Amylase, Cel-
lulase and L ipase

Both microbiological products w ere produced

by JHBIOTECH, NCU SA.
14 Osnopriming

Seedsw ereprimed for 7 days in darkness at 15

by placing 50 seeds in 9 an dianeter Petri dish-

eson 4 blottersmoistened with 5mL of Polyethy-
lene glyool (PEG 8000, Signa Chamical Co. ) lu-
tion of the osnotic potential of - 1 5M Pa The
Petri dishesw ere sealed w ith Parafilm. A fter prim-
ing the seeds from each replicatew erew ashed sep-
arately under the running tap water for 5min and
next rinsed three times in sterile distilled w ater to
renove PEG Then, they were surface dried w ith
blotting paper. A fteiw ards, the seedsw ere placed
in sami-open Petri dishes and dried back at 20
and 45% R. H. for 48 h to an equilibrium moisture
content
15 Hydropriming

Seedswere placed in 100 mL flasks and 500
uL of distilled water per 1 g of seedsw as added
Then flask sw ere sealedw ith Parafilm and incubat-
ed in darkness at 20
seedsw ere surface driedw ith blotting paper, placed
in sami-open Petri dishes and dried back at 20

for 2 days A ftemw ards, the

and 45 % relative humidity for 48 h to an equilibri-
unm moisture content
1 6 Seed health test

M yoological analysis was performed for the
follow ing 24 treatments A bbreviationsw ere placed
in the parenthesis 200 seeds at each treatment
w ere placed on the surface of the potato dextrose
agar (PDA) in 9 an dianeter Petri dishes, 10 seeds
per dish, and then incubated at 10
for 10 days Streptomycine 100 ug/gw as added to
PDA. Detem ination of fungi on onion seedsw as
based on the appearance of their colonies and

in darkness

gorulation

1 Control 1: U ntreated seeds (C1);

2 Control 2: Seeds surface sterilised in 1 g/A
N & Cl olution for 10min and then rinsed 3 times
in sterile distilled water (C2);

3 Fungicide treatment: Seeds were treated
w ith Penncozeb 80W P 5 g/kg seed and Apron 35
D 1g/kg seed (F);

4 Biozym treatment: Seedsw ere treated w ith
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Biozym 30 g/kg seed B);

5 Promot treatment: Seedsw ere treated w ith
Promot 30 g/kg seed (P);

6 Osnopriming: Seeds were osnoprimed in
thew ay described in 1 4 (OP1);

7. 0snopriming + NaOCI: A fter osnopriming
and drying, seedsw ere surface sterilised in 1 g/A
N &Cl olution for 10min and then rinsed 3 tmes
in sterile distilled w ater (OP2);

8 Fungicide before osnopriming: Firstly seeds
were treated w ith Penncozeb 80 W P 5 g/kg seed
and Apron 35 D 1 g/kg seed, then osnoprimed,
rinsed and dried (FOP1);

9 Fungicide during osnopriming: Penncozeb
80W P was added to - 1 5M Pa PEG slution in
concentration 5 g per IL and Apron 35 D in con-
centration 1 g per 1L. A fter treatment, seedsw ere
washed and dried at 20 and 45% R. H. for 48 h
(FOP2);

10 Fungicide after osnopriming: A fter osno-
priming, rinsing and drying, seeds were treated
w ith Penncozeb 80W P 5 g/kg seed and Apron 35
D 1g/kg seed (FOP3);

11 Biozym before osnopriming: Firstly seeds
were treated with Biozym 30 g/kg seed, and then
osnoprimed, rinsed and dried BOP1);

12 Biozym during osnopriming: Biozym was
added to the - 1 5M Pa PEG =lution at concen-
tration 30 g per 1 L. After treatment, seedsw ere
washed and dried at 20 and 45% R. H. for 48 h
(BOP2);

13 Biozym after osnopriming: A fter osno-
priming, rinsing and drying, seeds were treated
w ith Biozym 30 g/kg seed BOP3);

14 Promot before osmopriming: Firstly seeds
were treated with Promot 30 g/kg seed, and then
osnoprimed, rinsed and dried (POP1);

15 Promot during osnopriming: Promot w as
added to the - 1 5M Pa PEG =lution at concen-
tration 30 g per 1 L. After treatment, seedsw ere
washed and dried at 20 and 45% R. H. for 48 h
(POP2);

16 Promot after osmopriming: A fter osno-
priming, rinsing and drying, seeds were treated

w ith Promot 30 g/kg seed (POP3);

17 Hydropriming: Seedsw ere hydroprimed in
thew ay described in 1 5 (HP1);

18 Hydroprming + N aClI: A fter hydroprim-
ing and drying, seeds were surface sterilised in 1
g/ NaOCI olution for 10 min and then rinsed 3
times in sterile distilled w ater (HP2);

19 Fungicide before hydropriming: Firstly
seedsw ere treated w ith Penncozeb 80 W P 5 g/kg
seed and Apron 35 D 1 g/kg seed, then hy-
droprimed and dried (FHP1);

20 Fungicide after hydropriming: A fter hy-
dropriming and drying, seeds were treated with
Penncozeb 80 W P 5 g/kg seed and Apron 35 D
1 g/kg seed (FHP2);

21 Biozym before hydropriming: Firstly seeds
were treated with Biozym 30 g/kg seed, then hy-
droprimed and dried (BHP1);

22 Biozym after hydropriming: A fter hy-
dropriming and drying, seeds were treated with
Biozym 30 g/kg seed BHP2);

23 Promot before hydropriming: Firstly seeds
were treated with Promot 30 g/kg seed, then hy-
droprimed and dried (PHP1);

24 Promot after hydropriming: A fter hy-
dropriming and drying, seeds were treated with
Promot 30 g/kg seed (PHP2).

1 7 Data analysis

Seed Calculator (version 2 1) oftware!® was
applied to analyse the data A Il statistical results
were evaluated by means of variance analysis
(ANOVA) followed by Duncan’s multiple range
tests

2 Results and analysis

In control 1, the percentage of seeds infested
w ith Penicillium p. was 92 5% (Fig 1). Other
saprophytic fungi did not occur. None of the onion
seed-borne pathogenic fungi was detected (Tab
1). A fter sterilisationw ith 1 gL NaOCl, i e in C2
treatment, the incidence of Penicillium p. was re-
duced to 1 5%. The incidences of A lternaria alter-
nata (Fr. ) and Rhizopus nigricans Ehrenbergw ere
2 5% and O 5% regectively. After sterilisation
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(C2 treatment), healthy seedsw ere at higher level (95 5%) comparedw ith control 1 (Tab 2).
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Fig 1 Incidence of Penicillium $p. on onion seeds at 10
Table 1 Incidence of microorganisns in onion seeds %
Treament lemata. Sinerea. Cladoporiun prp rascens
C1l Q0b Q0b QOf Q0b
Cc2 25a Q0b QOf Q0b
F Q0b Q0b Qof Q0b
B Q0b QO0b QOf Q0b
P Q0b QO0b QOf Q0b
OP1 Q0b Q0b Qof QO0b
OP2 Q0b 15ab aof Q0b
FOP1 QO0b QO0b QOf QO0b
FOP2 Q0b 2a QOf Q0b
FOP3 Q0b QO0b QOf QO0b
BOP1 Q0b QO0b QOf QO0b
BOP2 Q0b QO0b QOf Q0b
BOP3 Q0b QO0b QOf Q0b
POP1 Q0b Q0b QOf Q0b
POP2 Q0b Q0b QOf Q0b
POP3 Q0b Q0b QOf Q0b
HP1 Q5b 10ab 65d Q0b
HP2 35a 10ab QOf Q0b
FHP1 Q0b Q0b QOf Q0b
FH P2 Q0b 30a QOf Q0b
BHP1 Q0b QO0b 150b Q0b
BHP2 Q5b Q5ab 29 0a 15a
PHP1 Q5b QO0b 50e Q5b
PH P2 Q0b QO0b 11 0c Q0b

Note The data show ed the percentage of infested seeds M eans in columns follow ed by the same letters are not significantly different at «
= Q 05 level acoording to Duncan'smultiple range test The follow ing table is the same

,,
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Fungicide treatment (F) w as quite successful
Considerably higher percentage (94 5%) of
healthy seeds than in control 1 and significantly
low er incidence of Penicillium p. (4 0%) were

observed (Fig 1, Table 2). W hereas treating seeds
w ith Biozym and Promot (B, P) did not control
Penicillium sp. Healthy seedsw ere not observed

Table 2 Incidence of microorganisn sand healthy seeds %
Treamen Rhispus Nor goniting pactera ety
C1l QO0c Q0b 20e 75f
Cc2 Q5¢c QO0b Q0e 95 5a
F Q5¢c QO0b 10e 94 5a
7 5ab Q0b Q0e QOi
P Q5¢c QO0b 10e QO0i
OP1 Q5¢c QO0b Q0e 3 0gh
oP2 QO0c Q0b Q0e 13 0e
FOP1 QO0c Q0b 30e 21 5d
FOP2 QO0c Q5b 6 5d 85 0b
FOP3 90ab Q0b Q0e 10i
BOP1 150a Q0b Q0e QO0i
BO P2 9 0ab Q0b Q0e QOi
BOP3 8§ 5ab QO0b Q0e QO0i
POP1 8§ 0ab QO0b Q0e QO0i
PO P2 60b Q0b Q0e QOi
POP3 10 O ab QO0b Q0e QO0i
HP1 7. 0ab QO0b 64 0a QO0i
HP2 10c Q5b 45 0b 22 5d
FHP1 10c Q0b 11 0d 84 5b
FHP2 QO0c Q0b 28 0c 52 0c
BHP1 10 O ab 30a 22 5¢ 3 5fg
BHP2 Q5c QO0b 24 5¢ 1 5hi
PHP1 6 5ab Q0b 65d QOi
PH P2 9 0ab Q0b 58 0a QO0i

After osnopriming (OP1), the incidence of
Penicillium 9p. increased to 97. 0%. A significant
increase occurred in seed infestation w ith Penicilli-
um p. (77 0%) after sterilisation of osnoprimed
seeds (OP2) compared with C2 (1 5 %). B otrytis
cinerea Pers ex Fr. occurred at this treatment at
low level The percentage of healthy seeds in OP1
significantly decreased compared with C1 A oon-
siderable reduction in the percentage of healthy
seedsw asobserved al after sterilisation of osno-
primed seeds (OP2) comparedw ith C2

A fter hydropriming, the lower incidence of
Penicillium p. (39 0%) was observed than that
in control 1 How ever, more fungi w ere detected:
A. alternata,B. cinerea, Cladogporium . and R. ni-
gricans A fter sterilisation of hydroprimed seeds
(HP2), the incidence of Penicillium sp. was only
7. 0%. The percentage of seeds infestedw ith A. al-
ternata, B. cinerea and R. nigricans did not differ

significantly from C2 On the other hand, the inci-
dence of bacteria in HP1 and HP2 significantly in-
creased (64 0% and 45 0% regectively) ocom-
pared with C1,C2,0P1 and OP2 (Tah 2).

T reating seeds w ith fungicides during osno-
priming (FOP2) resulted in the significant decrease
in seed infestation with Penicillium sp. compared
with control 1 (C1l) and osnopriming alone
(OP1). At the sane time, the percentage of healthy
seeds considerably raised and was 85 0 %. FOP3
treatment was the worst one from anong FOP1,
FOP2 and FOP3 treatments

In treatments in w hich Biozym was combined
w ith osmopriming (BOP1,BOP2,BOP3), the inci-
dence of Penicillium p. was very high (100%),
higher than after osnopriming (97 0%). The
healthy seeds in these three treatments were not
observed Promot combined with PEG treatment
show ed the sane results asBiozym combined w ith
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PEG treatments In all these treatments higher per-
centage of seeds infested with R. nigricans than
that inOP1wasobserved

Among all treatments in w hich fungicides and
biological preparations were combined with hy-
dropriming, the fungicide treatments showed the
best results The incidences of Penicillium p. in
FHP1 and FHP2were O and 17 0% regectively.
T he percentages of healthy seedsw ere 84 5% and
52 0% regectively. The differences in the inci-
dence of Penicilliun p. betw een BHP1 and BH P2
treatmentsw ere not statistically significant How -
ever, the number of healthy seeds in BHP1 was
higher than those in BHP2 and HP1 M ore other
fungiw ere detected inBHP2 treatment than in con-
trol 1 (C1) andBiozym (B) treatment: Cladospori-
um 9. (29 0%), Epicoccum purpurascens (1 5%),
A. alternata, B. cinerea and R. nigricans T he inci-
dence of the three last fungi was Q 5%. The
healthy seedsw ere not observed in treatments in
w hich Promot was combined w ith hydropriming
T he difference in seed infestation w ith Penicillium
Pp. between PHP1 (88 5%) and PHP2 (35 0%)
treatmentsw as statistically significant The num-
ber of the bacteria in PHP2 was the highest
(58 0%) from among all combined treatments that
included hydroprim ing

3 Discussions

This study showed that the percentage of
onion seeds colonised by Penicillium p. was sig-
nificantly lower after hydropriming than that of
untreated seeds at 10 . How ever, the percentage
of seeds infested w ith bacteriaw as increased L i'”!
found that hydropriming of onion seeds at very
high R. H. (about 100%) significantly increased
their infestation with Penicillium p. , but this
treatment reduced the incidence of B otry tis allii.

T he incidence of Penicillium 9p. increased af-
. Thisfind-
ing was supported by the results of previous re-
ports Zhang'® found that osnopriming of onion
seeds significantly increased their infestation w ith
Penicillium sp. Tylkow ska and Biniek'” studied

ter priming seeds in PEG alone at 10

the effect of carrot and parsley seeds conditioning
in PEG 6000 alone and combined w ith Iprodione
and/or Thiran on seed-borne fungi and seed ger-
mination A fter seed osnopriming, a considerable
increase in seed infestation with fungi was ob-
served It seam spossible that fungi,w hich w ere al-
ready present in the seed sanples, could multiply
and w ere distributed anong the seeds during the
procedure L eaching of seed exudates can stimulate
microbial activity. Therefore, during seed soaking
in the osnotic wlution, seed leakage could con-
tribute to the increase of fungal proliferation'”
me fungi could al occur in the osnotic sys
ten*. Tylkow ska and V an den Bulk'*? reported
that in the carrot seed lots with intermediate or
high incidence levels of A lternaria p. , priming
resulted in significantly higher levelsof contamina-

or

tion M oreover, fungi invaded inner parts of the
seeds, epecially after PEG priming These findings
indicate that the level of fungal contamination of
seeds should be evaluated prior to the selection of
seed lots for priming Habdas et al "™ pointed out
that matriconditioning stimulated development of
fungi in cucumber, China aster and onion seeds In
non-endogpemic seeds (cucumber, China aster)
strong hydrolysis of storage proteins and lysis of
tissues of enbryo by developing fungus w ere ob-
served In endogpem ic seeds (onion) the strongest
changes such as hydrolysis of storage substances
and disintegration of tissue occurred in seed coat
and in endopem.

Sterilisation treatment resulted in a consider-
able reduction of Penicillium p. and higher level
of healthy seeds at 10
themajority of the fungi——Penicillium p. were

. It can be concluded that

surface contam inants

Two microbial preparationswere used in the
experiment: Biozynm and Promot These prepara-
tions did not control Penicillium sp. when they
were gpplied alone or in combination w ith osno-
priming Biological control of plant diseases by seed
treatment w ith microorganisn s has been directed
mainly against wil-borne organisns Both fungi
and bacteria have been tested for thispurpose Bio-
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logical control is more variable and less effective
than control obtained w ith manufactured pesticides
often due to the poor eclogical competence of the
biocontrol microorganisns, i e the ability of the
organisns to survive and compete in nature The
ability of such organisns to colonize root surfaces
is know n as rhizogphere competence and their in-
trinsic ability to grow on and colonize seed surfaces
is called pemosgphere competence!™!. Seed treat-
ment gpplications of biologically active organisns
have been show n to be effective against the fungus
for considerable periods (12- 16 weeks) in natu-

rally infested il in some situations, but in other
seed treatments a less effective method than the
application of biocontrol organisns as il anend-
5] The treatment of seeds
w ith microorganisn sw hich are beneficial to plant

mentsor in pellet fom

grow th or which achieve disease control has been
the subject of considerable investigation for many
years, often w ith mixed results*®.

The effects of Promot and Biozym treatments
combined with ognopriming and hydropriming on
onion seed health have never been investigated
Hence, further research is needed
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Research on chaotic characteristics of the disaster rate
of crops and its GA -BPNN forecasting model

ZHANG Jing
(D arment & Physics, X iangf an U niversity, X iangf an, H ubei 441000, China)

Abstract: The chaos theory isused to test chaotic characteristicsof the disaster rate of w heat rust cer-
tain part of Hubei province Then the forecasting model is established to forecast the disaster rate by com-
bining BPNN w ith GA. W ith reconstruction of phase gpace, determ ining the input numbers and values and
the optimized BP algorithm s, the disaster rate has been successfully forecasted
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