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[A bstract]

The effects of osnopriming (OP) in PEG 8000 and hydropriming (HP) on onion“ Wolska” seed

gemm ination were studied M oreover, fungicides (Penncozeb and Apron) and biological (Biozym, Promot)

treatments on seed gem ination w ere investigated A fter osnopriming at 10

all the T values and M GT were

reduced significantly comparedw ith control Hydropiming at 10  gave the better results than osnopriming On the

other hand, T valuesandM GT after hydropriming at 20

Fungicide treatment at 10

did not differ significantly from those in control anOP.
delayed gpeed of gemination A 1l the T valuesandM GT in fungicide treatment at 20

did not differ significantly from control Biological treatmentsdid not affect their peed of gem ination both at 10

and20 .OPandHP at 10

and Promot treatments, osnopriming and hydropriming at 20

(GC) comparedw ith control
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Onion (A llium cepa L. ) isone of the most
mportant vegetable crops Because of its unique
flavour and odour, it is an excellent food source in
theworld It isalso an mportant vegetable crop in
Poland, about 700 thousands tons of onion bulbs
are produced in Poland yearly. However, onion
seeds usually have a poor quality. V arious seed
to mprove seed
quality. Out of them, seed priming is very common
and effective, which has been devised to improve
the rate and uniform ity of seed gem ination asw ell
as seed viability". Preplant priming mprovements

treatments are used widely

w ere greater in poor seeds than in more vigorous
seeds’>?. The effectsof priming include increasing
gem ination rate
gem ination
environments mproving seedling vigour and

more uniform amergence

under a broader range of

grow th'*!
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significantly improved gem ination capacity (GC) comparedw ith control Biozym

did not affect significantly gemination capacity

onion; seed gem ination; priming; fungicide; biological agent
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The treatment of seedsw ith microorganisns
w hich are beneficial to plant grow th has been the
subject of considerable investigation for many
years, often w ith 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 sp. ) in the 2il'®. In
this function, biological seed treatments largely
have been effective because the pathogens are
Iimited in time and gace and the areaof host tissue
available for infection is relatively snall and can be
Such
microorganisns have been collectively called bio-
protectants Fungi ( Trichodema p.) and
bacteria (Enterobacter and Pseudanonas p. )
have been tested for thispurpose

Penncozeb 80W P (a i 80% mancozeb) was

effectively covered with antagonists ',

applied for treating seeds in this experiment
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M aneb isoneof theorganic sulfur fungicidesw hich
is ometimesm ixed w ith zinc ion and results in the
fomulations known as zinc ion maneb, called
mancozebh The addition of zinc reduces the
phytotoxicity of maneb and improves its fungicidal
properties'®.

The main goal of this research was to
investigate the effectsof priming and fungicide and
biological treatments on gemination of onion
seeds

1 M aterials and methods

11 Seeds

Onion' Wolska' seeds supplied by CNO S Seed
Company in Pozna were used in the experiment
1 2 Hydropriming

Seedswere placed in 100 mL flasks and 500
uL of distilled water per 1 g of seedsw as added
Then flasks were sealed with Parafilm and
incubated for 2 days
A ftew ards, the seeds were surface dried with
blotting paper, placed in sami-open Petri dishes and
dried back at 20
48 h to an equilibrium moisture content

in darkness at 20

and 45% relative humidity for

1 3 Osnopriming

Seedswereprimed for 7 days in darkness at 15

by placing 50 seeds in 9 an dianeter Petri
dishes on 4 blotters moistened with 5 mL of
Polyethylene glycol (PEG 8000, Signa Chamical
Co ) wolution of the osnotic potential of - 1 5
M Pa The Petri dishesw ere sealed w ith Parafiim.
A fter priming the seeds from each replicate were
w ashed separately under the running tap w ater for
5 min and next rinsed three times in sterile
distilled water to remove PEG Then, they were
surface dried w ith blotting paper. A ftenw ards, the
seeds were placed in sani-open Petri dishes and
dried back at 20 and 45% R. H. for 48 h to an
equilibrium moisture content
1 4 Fungicide treatment

Seedsw ere treated w ith Penncozeb 80W P (a
i 80% mancozeb) 5 g/kg seed and Apron 35 D
(a i 35% metalaxyl) 1 g/kg seed Both of the
fungicides were recommended by the Institute of

Plant Protection in Poland
1 5 Biological treatment

Two microbial preparations were used for
treating seeds Biozym and Promot The fomer
ocontains different bacteria, fungi were mainly
Trichodema opp. and enzyme complexes The
latter contains only Trichodema koningii and T.
harzianum. Both microbiological products were
produced in JH Biotech, NC U SA. Onion seeds
w ere treatedw ith Biozym and Promot 30 g/kg seed
regectively.
1 6 Seed germination

Gem ination tests were performed according
to the ISTA Rules”. They were conducted at 20

and 10

seeds at each treatment Seedswere placed in 9 an
Petri layers of
blotting paper wetted with distilled water. Seeds
w ere considered as gem inating w hen therewas a
through the seed coat
Gem inating seedsw ere counted daily until no new
gem s occurred and were removed daily from the
dishes The following paraneters of gemn ination
w ere calculated: Gmax (the percentage of maximum
gem inating seeds), gem ination rate (T, T, T 2s,

in darkness using 6 replicates of 50

diam eter dishes oontaining 6

visible protrusion

Ts and Te, time to reach gemination of 1%,
10%, 25%, 50% and 90% of the total number of
gem inating seeds), gem ination unifom ity (U 7s-s,
time between 25% and 75% of Gma; U o1, time
betw een 10% and 90% of total gem ination) and
M GT (mean gem ination time).

M oreover, six replicates of 50 seeds from each
incubated
conditions for detem ination of: 1) the percentage
of nomal seedlings, i e gemination capacity
(GC); 2) defomed and diseased seedlings 3) dead
seeds and 4) fresh non-geminated seeds A I
evaluations were made acoording to the ISTA
Rules (1996) after 12 days
1 7 Data analysis

treatment were under the same

1 w as

Seed Calculator version 2 1 ftware
applied to analyse gem ination data A Il statistical
results were evaluated by means of variance

analysis (ANOVA ) follow ed by Duncan’'smultiple
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range test hydroprimed seeds (HP) were even significantly
lower than that for osmoprimed ones (OP).
2 Results

Fungicide treatment delayed <eed of
gem ination, all the T valuesandM GT w ere higher
than that of control (Table 1). T reating seedsw ith
Biozym and Promot did not affect their gpeed of
gem ination

A fter osnopriming (OP), all the T values and
M GT were reduced significantly compared w ith
control

The values of T, T2, Tso and M GT for

Hydropriming gave the better results than
osnopriming

A fter osnopriming (OP) and hydropriming
(HP) at 10
were noticed How ever, the differences were not
statistically significant Fungicides and biological
preparations (Biozym and Promot) did not affect
the uniform ity of gem ination at this temperature

compared w ith Control

the lower U values than in control

Table 1 Effectsof seed treatment on seed germ ination at 10 d
T reatment T1 T T2 Tso Too M GT U 7525 U 90-10
U ntreated 479b 6 04b 6 84 b 7.80b 10 00 b 7.95b 2 03a 3 9 a
Fungicide 54l a G 80a 7. 65a 8 65a 10 74 a 8 73 a 205a 39%a
Biozym 4 63 b 6 05b 6 93 b 7.93b 9 9 b 7.99b 205a 3 %a
Promot 474Db 6 00b 6 78b 7.69b 9 66 b 7.79b 188a 3 66 a
OoP 400c 505¢c 573c 6 55¢ 8 65¢c 6 77¢c 178a 360a
HP 346¢c 4 46d 512d 595d 8 16 ¢ 6 20d 179a 371a

NoteM GT. M ean gem ination tine OP. O snoticpriming; HP. Hydropriming In colunnsfollow ed by the same letters are not significantly

different at o= Q 05 level acoording to Duncan'smultiple range test The follow ing tables are just the sane

Treating seedsw ith fungicides did not affect
their peed of gem ination compared w ith control
All the T values and M GT in fungicide treatment
did not differ significantly from control (Table 2).

Both biological preparation
(Biozym and Promot) did not affect their peed of
gem ination, considering the values T2, Tso, T oo
and M GT in Biozym treatment aswell as Tso, T
andM GT in Promot treatment

Osnopriming (OP) did not mprove geed of
gem ination in iteof lower T values, i € T1, T
and Tzswere low er than control at 20

treatments

hydropriming (HP) did not differ significantly
from those in control and OP. Only T1, Twwand Tas
w ere considerably low er.

After fungicide, Biozym and
treatments, seeds did not show any significant
differences in both U values at 20 compared
w ith control (Table 2).

The uniform ity values in OP treatment did not
differ
treatment, w hereas, the values were significantly
higher than that in control On the other hand,
after hydropriming, the unifomity values were

Promot

significantly from those in fungicide

Generally, T values and M GT after significantly high than in control
Table 2 Effectsof seed treatment on seed germ ination at 20 d
T reatment T1 Ti0 T2 T so0 T M GT U 75-25 U 9010
U ntreated 212a 258a 291ab 3 36ab 5 03cd 367ab 110c¢ 2 45¢
Fungicide 192ab 256a 30la 362a 5 57 bc 3%a 1 43 bc 3 0lbc
Biozym 177b 232b 2 70 bc 320b 470d 342b 115¢ 238c
Promot 181b 23lb 2 66¢ 314b 4 89 cd 345b 115¢ 258¢c
oP 170b 220D 2 58¢c 315D 5 93 ab 372a 155h 373D
HP Q39c 117¢c 195d 312b 6 37a 352b 269a 519a

The highest percentage of gem inating seeds significantly Gmax compared w ith control On the
(Gmax) at 10  equal 91 3wasobserved in control

(Table 3). Fungicides and Promot did not affect

other hand, Biozym, osnopriming (OP) and
hydropriming (HP) considerably reduced this
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param eter.
Gem ination capacity (GC) for control at 10
wasvery low (18 0%). O snopriming (OP) and
hydropriming (HP) significantly improved this
paraneter compared with control The low est
percentage of deformed seedlings w as obtained in

OP treatment (32 7%). The diseased seedlings

and dead seeds were not observed in fungicide
Considering fresh
seeds, there w ere no significant differences in this
parameter between Biozym, Promot treatments,

osnopriming and control A fter hydropriming, the
increase in the percentage of fresh non-gem inated
seedsw asobserved comparedw ith control andOP.

treatment non-gem inated

Table 3 Effectsof seed treatment on germ ination parameter sat 10 %

Treament G o Defomed Diseased Dead e e
S
U ntreated 91 3a 180c 69 7b 30a 53b 40b
Fungicide 87 7 abc 150d 720b QO0b Q0c 130a
Biozym 83 3cd 80e 8Q 7a Q7b 7 7ab 30b
Promot 89 0 ab 17 7cd 710b Q7b 6 7 ab 40b
oP 86 3 bc 51 7a 327d 17ab 10 7a 33b
HP 79 7d 40 7b 40 7¢ Q3b 60b 12 3a

The highest percentage of geminating seeds
(Gmax) at 20
treatment (Table 4). Biozym treatment gave better
results than fungicide, Promot treatments and OP
treatment,
statistically significant Fungicide, Promot and
hydropriming (HP) treatments did not affect
significantly Gmax compared w ith control

equal 90 Owasobserved in Biozym

how ever, the differences were not

Biozym and Promot treatments, osnopriming
(OP) and hydropriming (HP) did not affect
significantly gem ination capacity (GC) compared
w ith control

There were no significant differences in the

percentage of deformed seedlingsat 20  betw een
control and all the treatments

The diseased seedlings were not observed in
fungicide treatment T he low est percentage of dead
seeds from all the treatments was obtained in F
treatments Considering fresh
seeds, there w ere no significant differences in this

parameter

non-gem inated

in Biozym, Promot treatments and
control A fter
hydropriming (HP), the increase in the percentage
of fresh non-geminated seeds was observed
compared w ith control and OP.

osnopriming compared w ith

Table 4 Effectsof seed treatment on germ ination parameter sat 20 %

Treament e o Defome D iscoen Dead e e
S
U ntreated 82 0 bc 69 0b 93a 10 3a 107a Q7b
Fungicide 86 0 ab 84 0a 7 3a Q0c 13c 7 3a
Biozym 90 0a 72 0b 11 3a 6 3a 10 3a QO0b
Promot 85 7 ab 71 3b 8 7a 80a 11 3a Q7b
oP 82 0a 74 3b 87a 60a 10 3a Q7b
HP 75 0c 740D 80a 27D 53b 100a

3 Discussion

Thevalues Tw, T2s, TsoandM GT at 10 for
hydroprimed seeds (HP) w ere even low er than that
of osnoprimed ones (OP). Hydropriming gave the
better results  than A fter
hydropriming (HP) at 10 the lower U values
than that of control were noticed Recently, more
attention is paid to hydropriming in the restricted

osnopriming

volumes of water for the enhancement of seed
perfomance This method is more economical,
ecological and more useful than osnopriming and
matriconditioning for conditioning of large volumes
of seeds Hydropriming is a simple and inexpensive
priming method used to invigorate seed, which
involves hydration of seeds in distilled water
follow ed by dehydration!™. How ever, it is difficult
to oontrol the amount of water absorbed by
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seed'. A developed method, in which B rassica
oleracea seedsw ere hydrated for short periods of
up to 8h in columns of aerated water has been
showed to
mprovanents in gemination rate, seedling root
length and seed vigour™
beneficial to scale-up hydroprimed seed in the

result in clear and oonsistent

. Hydropriming would be

practice

O gnopriming accelerated seed gem ination at
10
geed of gemination at 20

[14]

. However therewas no mprovement in the
. Brocklehurst and
Deaman found that after onion seeds were
primed in PEG lution, themean gem ination tme
was reduced by 3- 5 days At the sane time, their

study on seedling emergence al® revealed that

Acknowledgaments The authorswould like to thank Seed Company CNOS in Pozna

priming generally reduced the gpread of energence
times™. A li et al " al® investigated the effect of
PEG olution seed
and the
treatments led to a rapid gemination regponse

Tylkow ska and van den Bulk!™' showed that
resulted and more uniform
gem ination for all three carrot seed lots, although
the uniform ity of gem ination as detem ined by the
U 725 values was not aways significantly better

priming in on onion

gem ination, reported that most of

priming in faster

after priming

No reports were found on the effects of
Promot and Biozym treatments on onion seed
gem ination up to now. Hence, further research

should be continued

for providing seeds used in the

study. Thanks are due to theM inistry of Education of the P. R. of China, for providing the opportunity forW E| Ya-hong as a

visiting scholar in Poland for one year.
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