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Abstract

The effects of onion seed osmo- and hydropriming combined with the use of
fungicides or a biological preparation Promot, containing spores of Trichoderma
koningii and T. harzianum, on seed germination and the incidence of seed-borne
fungi were studied. Both methods of priming improved germination rate.
Osmopriming resulted in a considerable increase in seed infestation, mainly with
Penicillium spp. The influence of hydropriming on seed health was differentiated.
Fungicides alone and in combination with osmo- and hydropriming controlled oc-
curring fungi to a larger extent than Promot.
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Introduction

Various seed treatments are used widely to improve seed quality. Out of them,
priming is very common and effective (Heydecker and Coolbear 1977). It permits
partial seed hydration so that pregerminative metabolic activities proceed but ger-
mination is prevented. Thus, it influences the speed, synchrony and percentage of
seed germination (Pill 1995). Several priming methods have been developed.
Osmopriming involves hydration of seeds in solutions containing organic or inor-
ganic solutes (Pill 1995). Soaking in water or misting seeds and redrying them be-
fore they complete germination, a process called hydropriming, is the simplest
approach to hydrating seeds. This technique minimizes the use of chemicals and
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avoids discarding materials that may be undesirable in the environment (McDon-
ald 2000).

An increase in seed infestation with fungi after seed priming has been reported
by some researchers (Biniek and Tylkowska 1987, Tylkowska and Biniek 1996,
Nascimento and West 1998, Janas et al. 2000, Dorna et al. 2001, Tylkowska and
van den Bulk 2001, Wright et al. 2003 b). Onion seeds are commonly colonised by
numerous seed-borne pathogenic and saprophytic fungi (Tylkowska and Dorna
1996, 2001). Hence, controlling the incidence of fungi during seed priming is very
important.

The use of biological agents, instead of fungicides, to control seed-borne patho-
genic fungi seems an attractive alternative (Harman et al. 1980, Lacicowa and Pieta
1988, 1995, Tylkowska and Szopinska 1998, Kolombet and Soytong 1999, Weber
et al. 2000).

The purpose of this work was to study the changes in germination and in the in-
cidence of seed-borne fungi occurring on onion seeds after their osmo- or hydro-
priming in the presence of fungicides or a biological preparation.

Materials and methods

Materials

Two onion ‘Wolska’ seed samples, supplied by CNOS Seed Company in
Poznan, were used in the experiment. Seeds from sample 1 were certified as basic
seeds, whereas seeds from sample 2 as standard seeds. The initial moisture con-
tent of seeds was about 10%. Seeds were treated with fungicides or a microbial
preparation. Penncozeb 80 WP (a.i. 80% mancozeb) and Apron 35 SD (a.i. 35%
metalaxyl) were used for treating seeds. The microbial preparation Promot (JH
Biotech, Inc., USA), applied in the experiment, contained spores of Trichoderma
koningii Oud. (3 x 107 per 1 g) and T. harzianum Rifai (2 x 107 per 1 g) Polyethylene
glycol 8000, produced by Sigma Chemical Co., was used as a priming agent.

Osmopriming

50 seeds were placed in 9 cm diameter Petri dishes on four blotters moistened
with 5 ml PEG 8000 solution of the osmotic potential of —1.5 MPa. The Petri dishes
were sealed with a parafilm and incubated for seven days in darkness at 15°C. After
priming, the seeds from each replicate were washed separately under the tap water
for 5 min and next rinsed three times in sterile water to remove PEG. Afterwards,
the seeds were surface dried with blotting paper, placed in semi-open Petri dishes
and dried back at 20°C and 45% relative humidity for 48 h to an equilibrium mois-
ture content.



Germination and health of onion (Allium cepa) seeds... 71

Hydropriming

Seeds were placed in 100 ml flasks and 500 pl of distilled water per 1 g of seeds
was added. Then flasks were sealed with a parafilm and an aluminium foil and in-
cubated in darkness at 20°C for 48 h. Afterwards, the seeds were dried in the same
way like after osmopriming.

Seed germination tests

Germination tests were conducted at 10 and 20°C in darkness on six replicates
of 50 seeds from each treatment. Seeds were placed in 9 cm diameter Petri dishes
containing six layers of blotting paper wetted with distilled water. Germinating
seeds, i.e. showing a visible root protrusion through the seed coat, were counted
daily until no new germs occurred and removed from Petri dishes. T, (time to 1%
of the total number of germinating seeds) and Ts, (time to 50% of the total num-
ber of germinating seeds) values were calculated.

After 12 days of incubation, the percentages of normal seedlings (germination
capacity), diseased seedlings and dead seeds were evaluated on six replicates of 50
seeds from each treatment (International... 1999). The seeds were incubated un-
der the same conditions as described already.

Seed health test

200 seeds from each treatment were placed on the surface of the potato dex-
trose agar (PDA) in 9 cm diameter Petri dishes, 10 seeds per a dish, and then incu-
bated at 10 and 20°C in darkness for 10 days. Streptomycine 100 ppm was added to
PDA. Determination of fungi was based on the appearance of their colonies and
sporulation.

Seed treatments

Germination and seed health tests were performed for following treatments:

1. C: untreated seeds (control).

2. F: seeds treated with Penncozeb 80 WP (5 g/kg of seeds) and Apron
35 SD (1 g/kg of seeds).

3. P: seeds treated with Promot (30 g/kg of seeds).

4. OP: osmoprimed seeds.

5. FOP1: seeds treated with fungicides prior to osmopriming.

6. FOP2: seeds treated with fungicides during osmopriming; Penncozeb
80 WP and Apron 35 SD were added to PEG solution at concentration 0.5% and
0.1%, respectively.

7. FOP3: seeds treated with fungicides after osmopriming.

8. POPI1: seeds treated with Promot prior to osmopriming.

9. POP2: seeds treated with Promot during osmopriming; Promot was
added to PEG solution at concentration 3.0%.
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10. POP3: seeds treated with Promot after osmopriming.

11. HP: hydroprimed seeds.

12. FHP1: seeds treated with fungicides prior to hydropriming.
13. FHP2: seeds treated with fungicides after hydropriming.
14. PHP1: seeds treated with Promot prior to hydropriming.
15. PHP2: seeds treated with Promot after hydropriming.

Data analysis

SeedCalculator version 2.1 software (Jalink and van der Schoor 1999) was ap-
plied to analyse germination data. All results were evaluated by means of variance
analysis followed by the Duncan’s multiple range test.

Results

Seed germination

Seeds from sample 1 germinated faster than those from sample 2. Treating seeds
with fungicides increased their Ty, values at 10 and 20°C, compared with control.
Promot either did not have an effect on seed germination rate or improved it in case
of sample 1 at 10°C. An acceleration in seed germination was observed after
osmopriming and hydropriming. In sample 1, Ts, value for osmoprimed seeds was
significantly lower than that for hydroprimed ones. On the contrary, in sample 2 sig-
nificantly lower T5, at 10°C and T at 20°C were found after hydropriming (Table 1).

Combining fungicide or Promot treatments with osmopriming accelerated seed
germination in sample 2, compared with osmopriming alone. In sample 1, treating
seeds with fungicides before or during osmopriming (FOP1 and FOP2) delayed
their germination at 10°C, whereas applying fungicides after osmopriming (FOP3)
improved seed germination rate at 20°C. Combining Promot treatment with
osmopriming increased Ts, at 20°C (Table 1).

Treating seeds from sample 1 with fungicides before or after hydropriming
(FHP1 and FHP2) increased Ts, value at both temperatures, compared with hydro-
priming alone. On the other hand, Promot applied in combination with hydro-
priming did not affect adversely seed germination rate in sample 1. A decrease in
T, value at 20°C was observed when Promot was used after hydropriming. In sam-
ple 2, combining fungicide and Promot treatments with hydropriming increased
Ty, value at 10°C and T, at 20°C, compared with hydropriming alone (Table 1).

Untreated seeds from sample 1 were characterised by much higher germination
capacity than those from sample 2, especially at 10°C. A lower percentage of dead
seeds was observed in sample 1 at both temperatures (Tables 2, 3). Fungicide treat-
ment considerably reduced germination capacity in sample 1 at 10°C, but improved
this parameter in sample 2 at 20°C. Fungicides decreased the percentages of dead
seeds in both samples and diseased seedlings in sample 2. Promot did not influence
germination parameters, in general. Osmopriming did not show any effect on germi-
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Table 1
Effects of seed treatment on germination rate (days)
Sample 1 Sample 2
treifrendent 10°C 20°C 10°C 20°C
T, Ts T Tso T Tso T, Ts

C 2.83a 557b 1.48 a 2.50b 4.79ab | 7.80b 2.12a 3.36 bc
F 2.78 a 6.67 a 095b-d| 2.75a 54l a 8.65a 1.92ab | 3.62b
P 2.38ab | 5.15¢ 1.13a-d | 2.48b 4.74 b 7.69b 1.81ac | 3.14cd
OP 1.71 ¢ 3.84e 0.80ce | 1.82f 4.00c 6.55 ¢ 1.70bc | 3.15cd
FOP1 1.46 c 4.48d 0.51e 2.00 ef 2.97d 5.64d 1.51cd | 2.69de
FOP2 1.77 bc | 4.32d 0.85b-e | 1.93 ef 193 e 3.72fg | 0.89e-h| 1.77f
FOP3 1.62 ¢ 3.58e 0.70de | 1.64¢g 1.56 e 333¢g 0.95e-g | 1.40f
POP1 1.54 ¢ 3.88e 1.00 b-d | 2.08 c-e 0.80 f 3.77f 0.55 hi 1.75f
POP2 1.94bc | 3.87e 1.06 a-d | 2.21cd 1.51e 4.66 ¢ 0.85f-h | 1.71f
POP3 1.65 ¢ 3.74e 1.11 a-d | 2.05c-e 1.48ef | 341fg | 0.83gh | 1.42f
HP 1.53¢ | 443d | 1.09ad| 223¢c 346¢cd | 595d | 0391 | 3.12cd
FHP1 l4lc | 529bc | 1.21ac| 2.48b 392¢ | 7.87b | 1.25de | 3.26 bc
FHP2 1.92bc | 5.09¢ | 1.02b-d| 2.41b 3.02d | 6.40c | 1.06e-g| 2.54¢
PHP1 2.04bc | 464d | 1.27ab | 2.10ce | 3.54cd | 7.57b | 1.08e-g| 5.84a
PHP2 1.74bc | 430d | 0.89b | 2.03de 3.17d | 6.70c | 1.23d-f | 3.04cd

Means in columns followed by the same letters are not significantly different at a = 0.05 level ac-
cording to Duncan’s multiple range test.
For explanations — see the chapter “Materials and methods”.

nation capacity in sample 1, whereas improved this parameter considerably in sam-
ple 2 at 10°C. A higher percentage of dead seeds than in control was observed for
osmoprimed seeds in sample 1. Hydropriming increased germination capacity at
10°C in both samples. In sample 2, it reduced the percentage of diseased seedlings at
both temperatures and the percentage of dead seeds at 20°C (Tables 2, 3).

In sample 2, a considerable increase in germination capacity, compared with
osmopriming alone, was observed when the treatment was combined with the use
of fungicides. There were no significant differences between the treatments in ger-
mination capacity in sample 1 (an exception FOP3 at 20°C). On the one hand, com-
bining osmopriming with Promot treatment reduced germination capacity in
sample 1 at 20°C, on the other hand, improved it in sample 2 at 10°C. Treating
seeds with fungicides before, during or after osmopriming resulted in a decline in
the percentage of dead seeds, whereas applying of Promot in combined treatments
did not affect it.

Treating seeds from both samples with fungicides or Promot before hydro-
priming reduced their germination capacity, compared with hydropriming alone.
Applying fungicides or Promot after hydropriming had some adverse effect on ger-
mination capacity in sample 1 (Tables 2, 3).
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Table 2
Effects of seed treatment on selected germination parameters in sample 1 (%)
Seed - ‘10°C S ‘20°C
treatment | §ermination dlsea.sed dead seeds | germination dlsea.sed dead seeds
capacity seedlings capacity seedlings
C 69.7 b-d 2.7 b-d 2.7c 78.0 a-c 5.3 ab 3.0fh
F 56.7 f 0.3d 0f 71.0 c-f 2.3 bc 01
P 71.7 a-d 1.7 cd 2.3 cf 73.3 b-e 7.0a 2.0 f-h
OoP 71.3 a-d 33a-c 7.7 ab 74.3 b-d 5.0ab 13.0 ab
FOP1 66.7 c-e 2.0 b-d 0.3 ef 78.3 a-c 3.3 a-c 4.0e-g
FOP2 68.7 b-d 3.3 ac 2.7 ¢ 79.3 ab 4.7 a-c 4.3d-g
FOP3 64.0 d-f 2.3 cd 3.0cd 82.3a 3.0ac 2.3 gh
POP1 72.7 a-c 3.3ac 10.3 a 65.3 e-g 6.7 a 14.3 a
POP2 76.0 ab 2.0 b-d 123 a 63.7 fg 7.0a 10.3 a-c
POP3 72.0 a-d 2.7 b-d 9.0a 623 ¢g 4.0 a-c 13.0 ab
HP 77.7 a 5.0 ab 1.7 cf 80.7 ab 2.3 a-c 5.7 c-f
FHP1 58.3f 0.3d 0.7 d-f 69.3 d-g 3.0 bc 1.0 hi
FHP2 59.7 ef 1.3 cd 1.3 c-f 73.7 b-d 2.7 a-c 2.7 f-h
PHP1 68.3 b-d 4.0 a-c 2.0ce 63.3 fg 13 ¢ 7.7 b-e
PHP2 70.3 a-d 8.7 a 4.0 bc 64.0 fg 5.0 a-c 8.7 a-d
For explanations — see Table 1.
Table 3
Effects of seed treatment on selected germination parameters in sample 2 (%)
10°C 20°C
Seed —— . P .
treatment gez:;l;‘ncaitz;on sdelsgif;s dead seeds geg:;;iz;on s(ieelzgilisrf:{&;s dead seeds
C 180¢g 3.0ab 5.3 ab 69.0 fg 10.3 ab 10.7 a
F 150¢g 0d 0d 84.0b 0f 13¢g
P 17.7 g 0.7 cd 6.7 ab 713 e-g 8.0 a-c 113 a
OP 51.7d 1.6 bc 10.7 a 74.3 d-g 6.0 bc 10.3 ab
FOP1 60.7 bc 0d 2.0c 933a of 2.7 fg
FOP2 73.0a od 33c 83.0 bc 50c 5.0d-f
FOP3 64.3b 23b 5.0 bc 80.0 b-d 1.3 de 5.7 c-e
POP1 59.7 bc 50a 8.0 ab 72.0d-g 7.0 bc 10.0 a-c
POP2 54.7 cd 4.7a 7.7 ab 76.3 c-f 8.0 bc 6.0 b-e
POP3 62.3b 3.0ab 8.7 ab 79.3 b-e 6.7 bc 8.0a-e
HP 40.7 e 0.3 cd 6.0 ab 74.0d-g 2.7d 5.3 de
FHP1 263 f 0.7 cd 10.3 ab 51.7h 13.7a 8.3 a-e
FHP2 39.0e 0d 2.0c 71.7 e-g 0.3 ef 4.7 ef
PHP1 23.7f 0d 8.3 ab 52.0h 1.7 d-f 8.7 a-e
PHP2 37.0e 0d 9.3 ab 67.0¢g 0f 8.7 a-e

For explanations — see Table 1.
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Seed health

Untreated seeds (control) from sample 1 were infested with some pathogenic
fungi. At 10°C, Alternaria porri, Botrytis aclada and B. cinerea were detected, whereas
at 20°C only B. aclada occurred. However, the percentage of seeds colonised by B.
aclada at 20°C was much higher (48.0%) than at 10°C (2.5%). Penicillium spp. were
the most common from among saprophytic fungi. None of the onion seed-borne
pathogenic fungi was found in control in sample 2. Seeds were infested almost ex-
clusively with Penicillium spp. (Tables 4, 5).

Seeds treated only with fungicides were characterised by the lowest level of in-
festation with fungi. Promot treatment significantly decreased the percentages of
seeds colonised by pathogenic fungi, whereas considerably increased the incidence
of Penicillium spp. After osmopriming, A. porri at 10°C and B. aclada at 20°C were not
detected on seeds from sample 1. However, Penicillium spp. were observed on all
seeds in sample 1 at both temperatures and in sample 2 at 20°C after this treat-
ment. A significant increase in the percentage of seeds infested with Rhizopus
nigricans, compared with control, was found also in sample 1 after osmopriming.
Hydropriming, in sample 1, resulted in the rise in seed infestation, mainly with
Penicillium spp. and Mucor spp. at 10°C and A. alternata, Penicillium spp. and R.
nigricans at 20°C. Less seeds colonised by B. aclada than in control was found at
20°C. On the contrary, in sample 2 the occurrence of Penicillium spp. declined at
both temperatures after hydropriming. A significant increase in the percentages of
seeds infested with bacteria and R. nigricans was noticed (Tables 4, 5).

Combining fungicide treatment with osmopriming generally reduced the inci-
dence of Penicillium spp. and R. nigricans on seeds in sample 1 and Penicillium spp. in
sample 2, compared with osmopriming alone. However, a significant increase in
seed infestation with A. alternata and B. aclada was observed in sample 1 at 20°C
when fungicides were applied during or after osmopriming (FOP2 and FOP3). In
combined treatments with Promot, a lower percentage of seeds colonised by R.
nigricans than after osmopriming was noticed in sample 1 (an exception FOP3 at
10°C), whereas higher in sample 2 (Tables 4, 5).

Treating seeds from sample 1 with fungicides in combination with hydro-
priming decreased the incidence of A. alternata, Cladosporium sp. and Epicoccum pur-
purascens at both temperatures and B. aclada at 20°C, compared with hydropriming
alone. Applying fungicides after hydropriming reduced the occurrence of Peni-
cillium spp. at both temperatures, whereas using them before this treatment only at
10°C. In combined treatments, bacteria at 10°C and R. nigricans at 20°C were ob-
served more often than after hydropriming alone. In sample 2, combining fungi-
cide treatment with hydropriming resulted in the decrease in the incidence of
Penicillium spp. and R. nigricans. The percentage of seeds colonised by bacteria in
these treatments was lower than after hydropriming alone at 10°C but higher at
20°C (Tables 4, 5).

In sample 1, in treatments in which Promot and hydropriming were combined,
seed infestation with Penicillium spp. decreased at 10°C, compared with hydro-
priming alone. In these treatments, the percentage of seeds colonised by Penicillium



H. Dorna, K. Tylkowska, Wei Yahong and R. Marcinek

76

260 | QsLz 20| 20| 20T |q06I | 2L |BOTE | 20S| 20| 20| 20 |250| 20 207 “ds 1oompy
ege | ®0OS| 90| 90| ®OS 450 90T | 90 Q0| 90| 90| 90 | 90T | 90 9O suosvandund winaooondg
5960 | 20| 20| 20| ®ST| 20 20 | 20 20951 | 20| 20 20| 20 90T ds wniodsop)D
q0| 40| 90| 40| 90 |®eST |90T |4S0 q0| 40| 90| 9o Q0| 90 90 va1aud sudiiog
q06I PSO| 205 | PO | AS¥TPP0T |PPOE |PSO | 9S%Z 266 | PO | PO |PSO| PO ®BOSY vpvjov sufiog
®Q ®Q ®Q 120 ®Q ®Q ®Q ®Q ®Q €0 ®Q ®Q eO | ®Ol ®BSO “ds snjp3iadsy
qesee) 20TZPPSY | JO | BOOH[IR0T | POEl |JS0 |29§LTPP09 | JO| JO [°PS'S [IS0 POOI DIDULI]D DUDULLI]Y
0,07
20| 20| ®S'86 408, 20| 20 20 | 20 0| 20| 20| 20 20| 20 20 [JESRL
epI0D
207 | 20| 20| 920|950 |®598 |95F [PPO9L | 20T BS9YAP S8 | 9599 | 90 [20°G 20°G |xd ‘quaryg suvaSiu sndozupy]
PSS | POL|PS9| PSSO | A598 ®066 | BOOOIIE008 | 90°S8 951898 0°S6| B 0°00I|q8 0°L6|P S0 2 §°€S “dds wnypowag,
90T | ®B07¢/ 950 | 90| BOSZ®00Z | 9ST |®S€r | qS€ |[4S0| 90 |®06I | 90| 40 90T ds Loompy
YIS XD
96T | ®S9 | 20| 20| ®09| 20 [29§0 P90S [29§0 | 20| 20 (2950 (90T | 202951 | ‘quaryg suasnindind unmoodg
90| 90| 90| 90| ®O0T| 90 q0 |®0S 90| 90| 90| 90 90 | 90/9'0°T ds wnodsop)D
®GT 1) ' BO | ST |BGO vOQ |®OS ®vG7Z | BOT | BOL | BS'T B0 |BSO BOI ‘L] X9 *s19d vatauws sifijog
(uuniy #jp g “uds)
®G7 | BGT | ®ST | ®GO | ®BS9 | ®O | BGT |[BSS | BOF | BSO | BOV RO v0 | ®Ol ®ST “uesal vppjov suduog
50 (2950 | Q0T | 20| 20| 20 20 | 20 20| 20| 20| 20 | 90T | 20 ®O¢E IO T tdod vLDWIANY
qed's [906°€ (S0 (260 2909 | JO [290F% POS0 P2ST | J0 [920CT S0 [290% 2SO0 © G LI MISSIOY 1] vy vuvuiay|
0,01
9T | ST | I €1 | Tl I o1 6 8 L 9 S v e | ¢ I
7dHd | 1dHd | 2dHd | IdHd | dH | €dOd | 2dOd | 1dOd | €dOd | TdOd | 1dOd | dO d |4 O P
JUSUNEIN] PIIS
(9% — spa9s paisajur) T 9dwres ur SWSTUBSIOOIDIW JO DUIPIOUT Y UO JUIWIBI) PIIS JO SI0JJT
¥ 9IqeL



77

d health of onion (Allium cepa) seeds...

tnation an

Germ

*} 9[qeL, 99s — suoneue[dxa 10

Jjuswileal) poes

®669) qS¥E ®SS9 959zl 200l PO | PO PO PO | 90Lg/pPr0o€E| PO PO POI PO [ECSREY]
BG6 | 46°¢ 20 20| ®S'8 | ®BOOI |BOOL |BOOL | ®S6 20 50 (90% 20 50 20 suvousiu sndozupy
JOFI|P265E 3205 80| 20TS ®BO0OI|®000I®B000I2PSTZ| FS¥I 900L®B000I®000I 807 ®O66 “dds wnypoiad
eO€¢l 468 PO | 201 PO PO | PO PO PO | P2S0 PO | PO PO po| PO “ds wnuiodsoppiD
Qo1 | ®BS6I 920 20 20 20 20 20 50| 901 50| 20 50 50 20 vatouw suliog
qo0 | ®ST q0 q0 |9 S0 q0 | 90 q0 q0 |9 S0 q0 | 90 q0 | 9e0TI/9eS0 DIVULID DUDULINY
0,02
e08S 269 | qoge 20711 'OV PO | PO PO po| 259 Ppo¢| PO [POT POI POT [ECSRER]
B06 | BSO q0 | 90T | ®BOL | ®BOOI |[BO9 |BOS | BO6 q0 q0 (950 (950 qs0 490 suvadu sndoznfy
P0°SE[296°88/°P0LI| 30 | PO6E ®BOOOI|BO0OOI|BO00L| BS'86| 209 | 2GLLBOLE |BO00I| 0¥ qe5T6 “dds wnypowiad
L=X0)] e g0 L=X0) L0 L0 L0 L1=0)] e0 0] L10)] e0 L0 L=X0) 0] L0 w:mumux:&L:& E:Bo&&.@
®OTII| 20§ po PO | 459 PO | PO PO PO [2X0) PO | PO 20 PO PO “ds wntiodsoppyD
q0 qo0 | ®O€ q0 |9 0L q0 | 90 q0 q0 | ®BOT q0 | 90 q0 qol 490 vasaup sulyog
L=0)] e g0 L=0) e0 e aq0 LX) L1X0)] e0 LH0) L1=X0)] 0 e0 L=0) 0] e0 Su:&m:c E\E:\_mh:\
.01
7dHd 7 IdHd 7 7dHA 7 IdHA 7 dH 7 €dOd 7 7dOd 7 1dOd 7 €dod 7 7dod 7 1dOd 7 do 7 d 7 d 7 0

WISTUBSI00IDTA

(% — spa9s paisayur) 7 o[duwres ur SWSTUESIOOIITUW JO DUIPIOUT Y] UO JUIWIBII} PIS JO SI0T

S 9lqel

* SpoylouW pue sferalely,, 11deyd oY1 99s — suoneue[dxs 104

1591 98ue1 ofdnynw s, uedun( 01 SUIPIOIIE [9AJ] GO'Q = © IB JUAIIP APULdYIUSIS 10U oIB SI91IJ] JWeS dYI Aq PIMO[[OJ SMOI UT SUBIA
q0 q0 q0 q0 q0 | 90 q0 |9 0 q0 q0 q0 | 490 q0 (eS¢ 40 BLI910Bg
PO PO | 900 9508 2595 P0OS PO |906S | P0G | 90LS ®066/B000I] PO| PO POS supousiu sndozuy
20°6h 95°€9| JO€ | POEE POEC| BOOOT| BO00T| B000T| JO'S | P08Z| 90%9 BO000TI[E000I 80 2001 “dds wngpomad
q0 q0 90 q0 q0 | 90 q0 q0 q0 q0 q0| 90 | 990 | 90 ®OT ©pI0D swupuniv vuvndog

91 Sl 4! €l (4 IT 0T 6 8 L 9 S 14 € [4 1

Ju0d - § d[qeL



78 H. Dorna, K. Tylkowska, Wei Yahong and R. Marcinek

spp. rised at 20°C, whereas R. nigricans was eliminated. Treating seeds with Promot
prior to hydropriming reduced the incidence of A. alternata and B. aclada at 20°C. In
sample 2 at 10°C Penicillium spp. occurred on seeds treated with Promot before
hydropriming more often and bacteria rarer than on hydroprimed seeds. Com-
bining Promot treatment with hydropriming resulted in an increase in the percent-
ages of seeds infested with B. cinerea and bacteria at 20°C, compared with
hydropriming alone. Treating seeds with Promot after hydropriming reduced the
incidence of Penicillium spp. at 20°C (Tables 4, 5).

Discussion

From two onion seed samples used in the experiment, sample 1 germinated
faster and was characterised by much higher germination capacity. Both priming
methods accelerated seed germination. Osmoprimed seeds from a better sample
germinated faster than hydroprimed ones. In case of a worse germinating sample,
hydropriming improved germination rate to a larger extent. Hydropriming im-
proved seed germination capacity at 10°C in both samples, whereas osmopriming
only in a better sample. It seems that improvement in germination capacity at this
temperature was caused by faster germination of primed seeds, which were able to
produce normal seedlings in shorter time. An acceleration of onion seed germina-
tion after osmo- or hydropriming has been reported previously by Brocklehurst
and Dearman (1983), Ali et al. (1990), Gray et al. (1991), Drew et al. (1997),
Dorna and Tylkowska (2001), Dorna and Marcinek (2002). However, the effect of
the treatments on seed germination capacity found by these authors has been dif-
ferentiated.

Evaluation of seed health showed differences in composition of fungi occurring
in the samples tested. After osmopriming seeds from a better sample, B. aclada was
not observed at 20°C, but on the other hand the percentage of seeds colonised by
species of Penicillium increased. More dead seeds was noted, too. Tylkowska and
Dorna (1996, 2001) noticed that most of B. aclada inoculum was present on the on-
ion seed surface. Hence, it seems possible that a large portion of the inoculum was
removed during seed washing after osmopriming. Tylkowska and Szopinska
(1998) found that treating onion seeds with Penicillium spp. eradicated B. aclada,
but negatively influenced seed germination. The effect of hydropriming on seed
health was differentiated. In a better germinating sample, a decrease in the per-
centage of seeds infested with B. aclada and an increase in the number of seeds
colonised by some saprophytic fungi was observed. On the contrary, in a worse
germinating sample seed infestation with Penicillium spp. declined, but more bacte-
ria was found. An increase in seed infestation with most fungi after priming has
been reported previously for several species (Biniek and Tylkowska 1987,
Tylkowska and van den Bulk 2001, Tylkowska and Biniek 1996, Nascimento and
West 1998, Dorna et al. 2001, Wright et al. 2003 b).
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The lowest level of seed infestation with fungi was observed after treating seeds
with fungicides. This treatment reduced the percentages of diseased seedlings and
dead seeds, but delayed seed germination. Combining fungicide treatment with
osmopriming improved germination rate and germination capacity in a worse ger-
minating sample, compared with osmopriming alone. In case of a better sample
the effect on the speed of germination was differentiated, but germination capacity
was not affected, in general. Combined treatments resulted in a decrease in the in-
cidence of some fungi, especially Penicillium spp., compared with osmopriming
alone. The number of dead seeds declined in both samples after these treatments.
Some improvement in the seed health after combining fungicide treatments with
osmopriming obtained Tylkowska and Biniek (1996) for carrot and parsley,
Nascimento and West (1998) for muskmelon and Dorna et al. (2001) for China as-
ter. In general, combining fungicide treatment with hydropriming delayed seed
germination, compared with hydropriming alone. Treating seeds with fungicides
after hydropriming did not reduce their germination capacity in most cases. Seed
infestation with fungi in combined treatments decreased, but none of them con-
trolled the microorganisms completely. Wright et al. (2003 b) found, that coating
of carrot, leek and parsnip seeds with the insecticide tefluthrin during the drying
stage of commercial scale drum priming had little effect on microbial populations,
whereas the application of thiram during steeping priming inhibited fungal prolif-
eration on carrot and sugar beet seeds.

The microbial preparation Promot, applied in this study, contained spores of T.
koningii and T. harzianum. Similarly to earlier research (Tylkowska and Szopinska
1998) treating seeds with Trichoderma spp. did not affect, generally, the speed of
germination and germination capacity.

After Promot treatment pathogenic fungi occurred at a very low level, but al-
most all seeds were infested with Penicillium spp. Tylkowska and Szopinska (1998)
found that treating onion seeds with T. harzianum, T. koningii or T. viride Pers. ex
Gray decreased their infestation with B. aclada as well as with Penicillium spp.

Combining Promot treatment with osmopriming improved germination in a
worse germinating sample, compared with osmopriming alone, but had an adverse
effect in a better germinating sample at 20°C. Combined treatments did not im-
prove seed health. Treating seeds with Promot in combination with hydropriming,
did not influence speed of germination in a better sample, but prolonged germina-
tion in a worse one, compared with hydropriming alone. Applying biological prep-
aration before hydropriming reduced germination capacity. The effect of these
treatments on the incidence of microorganisms was differentiated. Wright et al.
(2003 a) reported that T. harzianum and T. virens Miller et al. isolates could be suc-
cessfully applied as spore suspensions to carrot and parsnip seeds during drum
priming but not to leek seeds. The authors suggest that leek seeds may either pro-
duce metabolites which are inhibitory to these Trichoderma species or allow the de-
velopment of microorganisms that inhibit them. The results obtained suggest a
need for further research.
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Streszczenie

KIELKOWANIE I ZDROWOTNOSC NASION CEBULI (ALLIUM CEPA)
PO ICH KONDYCJONOWANIU POLACZONYM Z ZAPRAWIANIEM
CHEMICZNYM LUB BIOLOGICZNYM

Nasiona cebuli z dwoch prob poddano kondycjonowaniu w roztworze glikolu
polietylenowego (PEG 8000) o potencjale osmotycznym —1,5 MPa przez siedem
dni w ciemnosci w temperaturze 15°C lub poddano pecznieniu w 500 pl wody de-
stylowanej na 1 g nasion przez 48 h w ciemnos$ci w temperaturze 20°C. W celu
ograniczenia wzrostu grzybéw potaczono osmo- i hydrokondycjonowanie z zapra-
wianiem fungicydami Penncozeb 80 WP i Apron 35 SD lub preparatem biologicz-
nym Promot, ktéry zawieral zarodniki grzybéw Trichoderma koningii i T. harzianum.
Fungicydy i Promot zastosowano przed osmokondycjonowaniem, w jego trakcie i
po jego zakonczeniu oraz przed hydrokondycjonowaniem i po tym zabiegu. We
wszystkich kombinacjach oceniano kietkowanie nasion oraz wystepowanie grzy-
béw. Obie metody kondycjonowania nasion polepszyty ich szybko$¢ kietkowania.
Po osmokondycjonowaniu wzroslo zasiedlenie nasion gléwnie przez Penicillium
spp. Wplyw hydrokondycjonowania na zdrowotno$¢ nasion byl zréznicowany.
Fungicydy same, jak i w polaczeniu z osmo- i hydrokondycjonowaniem ograniczaly
wystepowanie grzyboéw w wiekszym stopniu niz Promot.
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