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MYCOBIOTA DEVELOPMENT DURING
MATRICONDITIONIN OF ONION SEEDS�*

ABSTRACT

Physiological conditioning of seeds is applied to improve and enhance seed performance. The
treatment is based on prolonged hydration. However it creates suitable conditions for pathogenic
seed-borne mycobiota development. One of the conditioning methods is matriconditioning. In this
procedure, which employs matric properties of solid water carrier, seeds are for several days sub-
jected to hydration.

Onion seeds cv. Czerniakowska were matriconditioned and treated with chemicals in following
manners: control �C� �untreated, �CH�- seeds treated with chemicals (carbendasim, thiram,
metalaxyl and carbosulphate), �MC�- seeds matriconditioned with Micro Cel-E, �CH+MC� �seeds
treated with above mentioned chemicals and then matriconditioned.

Matriconditioning (Micro-Cel E) stimulated development of pathogenic and saprophytic fungi
on onion seeds. In population of mycobiota isolated from matriconditioned seeds, occasional patho-
gens such as Alternaria porri, Alternaria tenuis and fungi of Botrytis and Penicillium sp. were
found.. Matriconditioned seeds were more infected by all the above mentioned fungi than untreated
seeds. In vitro, fungicides showed different effect on pathogenic and saprophytic fungi, from almost
total control up to high tolerance. The lowest seed infection was found on a sole fungicide treatment
(carbendasim, thiram, metalaxyl and carbosulphate) without matriconditioning. Chemical seed
treatment applied before matriconditioning improved seed health of matriconditioned seeds, how-
ever it was not fully effective against the occurring fungi.

Key words: matriconditioning, mycobiota, onion, seedhealth status

INTRODUCTION

Matriconditioning is a physiological method of seed conditioning,
which employs matric properties of solid water carrier. Seeds are sub-
jected to prolonged hydration under controlled conditions, which results
in improvement of seed performance such as uniformity and rate of
emergence. In some cases tolerance to suboptimal weather or soil condi-
tions as well as higher biomass production are increased (Khan,
Ptasznik 1992, Madakadze et al. 1993). Early field sowing especially
under unfavourable conditions promotes damages caused by soil-borne
pathogens. On the other hand a slow seed hydration during conditioning
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by itself is conducive to pathogen development. Time required for seed
conditioning depends on plant species and sometimes is prolonged to
several days. During that time seed-borne pathogens find favourable
conditions to propagate. Although there is extensive literature about
pre-sowing seed treatments, but very little is known about response of
seed pathogens to slow hydration. Tylkowska and Biniek (1996) ob-
served the development of pathogenic mycophlora on carrot and parsley
seeds conditioned with polyethylene glycol. Likewise Janas et al. 1999
revealed a promotive effect of matriconditioning on pathogenic
seed-borne mycophlora on cucumber and carrot seeds. An addition of
pesticides or biological agents in combination with physiological condi-
tioning can be a successful method to keep advantages of conditioning
and protect against pathogens (Khan et al. 1992, Szafirowska and Khan
1995).

The objectives of the studies were to evaluate of mycobiota develop-
ment during matriconditioning and the efficiency of commonly used
chemical seed treatment.

MATERIALS AND METHODS

Onion seeds cv. Czerniakowska were subjected to matriconditioning
and chemical seed treatment. For matriconditioning synthetic silicate
Micro-Cel E was used as a water carrier. The ratio seed: carrier: water
was as 16:4.8:13. The seeds were treated for 7 days at 15°C. After
matriconditioning the seeds were washed and dried overnight under
ambient conditions. The following treatments were applied: untreated
control (C), treated with chemicals (CH), matriconditioned (MC) and
treated with chemicals before matriconditioning (CH +MC). For chemi-
cal seed treatment the commonly recommended fungicides were used:
carbendazim 20 + thiram 45-(0.8 and 1.8 g per kg of seeds respectively),
metalaxyl 35 (0.35 g per kg of seeds) and insecticide carbosulphane
(17.5 g per kg of seeds).

In laboratory experiment, the occurrence of seed fungi was evaluated
before and after matriconditioning. Five seeds per Petri dish were sown
on PDA medium with addition of bengalic pink and incubated at 20°C
for 6 days. Batches of 250 seeds from each sample were examined. The
cultures were then placed in a growth chamber at 20°C and 100% RH
and subjected to NUV radiation of 320-400 nm in a 12 h cycle.

At the same time a greenhouse experiment was conducted. Seeds were
sown in peat substrate at about 20/17°C day/night, 50 seeds per row in 4
replications. Emergence was recorded in 24 h intervals up to stand es-
tablishment, when seedlings were cut and fresh weight of plants was
measured.

In the field experiment, 100 seeds were sown in 2 m rows in 4 reps.
Field experiment was conducted in 1997-1999 in the Skierniewice Ex-
perimental Field. Onion seeds were sown on April 1 1997 and April 8 in
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the next two years. Significance of differences between means was es-
tablished by analysis of variance and Newman-Keul�s test at α = 0.05.

RESULTS

Development of seed borne fungi both pathogenic and saprophytic to
onion was induced after matriconditioning (linear increase, sporulation
level), Table 1. Higher number of fungi was rather isolated from
matriconditioned seeds than from control seeds. The per cent of inci-
dental parasite � collective species of Alternaria alternata (Fr.) Keissler
and Alternaria porri (Ellis) Cif. and also of fungi of Botrytis and
Penicillium spp. in population of matriconditioned seeds was higher
than on control seeds. (Table1). Fungicides applied in vitro showed dif-
ferent efficiency on both groups either pathogenic or saprophytic, from
total control to high tolerance. Fungicide treatment alone (CH) pre-
vented seed infection to a high extent. Chemicals applied before
matriconditioning (CH +MC) led to some improvement of seed health in
comparison to matriconditioning alone (MC).
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Table 1
Influence of matriconditioning (MC) and chemical seed treatment (CH)

on mycophlora infection of onion seeds

Fungi species
Control (C) (CH)

Matriconditioning
(MC)

(MC+CH)

Range[%] Mean Range[%] Mean Range[%] Mean Range[%] Mean

Alternaria alternata* 6.8 - 36.4 21.6 3.2 - 20.0 11.6 10.6 -53.7 32.2 9.2- 51.0 30.1

Alternaria porri** 6.7 - 17.2 12.0 6.0 - 14.0 10.0 7.2 -23.4 15.3 6.6- 24.0 15.3

Botrytis spp. 10.5 - 19.0 14.8 9.3 - 17.0 13.2 14.1 -20.0 17.1 11.7 - 20.0 15.9

Fusarium spp. 2.0 - 6.3 4.2 0.8 - 4.7 2.8 2.8 - 9.0 5.9 1.9 - 7.6 4.8

Colletotrichum spp. 0.6 - 3.1 1.9 0.0 - 2.1 1.0 1.7 - 4.0 2.9 1.0 - 3.5 2.3

Epicoccum spp. 0.09- 4.4 2.7 0.8 - 4.0 2.4 2.0 - 5.9 4.0 2.3 - 4.7 3.5

Stemphylium spp. 0.0 - 3.9 2.0 0.0 - 3.5 1.8 1.4 - 3.5 2.5 1.5 - 3.0 2.3

Penicillium spp. 10.0 - 48.1 29.1 8.0 - 43.0 25.5 20.2 -50.1 35.2 20.0 - 42.6 31.3

* - Alternaria alternata (Fr.) Keisler, ** - Alternaria porri (Ellis) Cif.

Table 2
Rate of seedling emergence of onion  in greenhouse experiment (1997)

Seed treatment T50
* Pieper's coefficient Maguire's coefficient

Control - untreated (C) 4.5 4.60 ab 15.72 b

Chemical treatment (CH)** 4.5 5.60 b 17.50 ab

Matriconditioning (MC) 3.5 4.37 ab 20.31 ab

MC+CH 3.5 3.90 a 24.62 a

* days  to 50% emergence
** seeds treated with carbendazim 20 + thiram 45, metalaxyl 35 and carbosulphate 25.
Means followed by the same letters (a or b) are not different significantly at α = 0.05 according to
Newman-Keul�s test



Matriconditioning enhanced seedling emergence in greenhouse (Ta-
bles 2 and 3) and improved stand establishment in the field. Three coef-
ficients of emergence rate (T50, Piper�s and Maguire�s coefficients) were
better for matriconditioned seeds than for controls. Chemical seed
treatment significantly slowed down seedling emergence, which was re-
flected not only in the values of Pieper�s and Maguire�s coefficients, but
also in the fresh weight of seedlings at stand establishment (Table 3).
Matriconditioning combined with chemicals increased number of seeds
germinating during one day (Maguire�s coefficient), the speed of emer-
gence and total number of plants and their fresh weight at stand estab-
lishment. The similar response to seed treatment was observed in the
field experiment. The highest number of plants per 1 m2 was obtained as
a result of combined chemical seed treatment with matriconditioning
(CH+MC), Table 4. The effect of chemical seed treatment (CH) and
matriconditioning alone (MC), depended on the year and led to the lower
number of plants at stand establishment in comparison with CH+MC
treatment (Table 4).

DISCUSSION

Essential prerequisites to optimise stand establishment are rapid and
uniform field emergence under different environmental conditions.
Physiological seed treatment seems to solve the problem, but a strong
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Table 3
Onion seedling emergence and weight in greenhouse experiment (1997)

Treatment Number of plants Fresh weight [g]

Control (C) 92.8 ab 1.38 ab

Chemical treatment (CH )* 90.4 b 1.29 b

Matriconditioning (MC) 95.2 ab 1.43 ab

MC + CH 99.2 a 1.52 a

* Seeds treated with carbendazim 20 + thiram 45, metalaxyl 35 and carbosulphate 25.
Means followed by the same letters (a or b) are not different significantly at α = 0.05 according to
Newman-Keul�s test

Table 4
Effect of matriconditioning at stand establishment of onion in field experiment

Treatment
Number of plants per 1 m2

1997 1998 1999

Control (C) 77.0 79.8 ab 72.8 ab

Chemical treatment (CH )* 78.0 86.0 ab 59.8 b

Matriconditioning (MC) 81.5 78.3 b 70.0 ab

MC + CH 83.0 88.5 a 86.3 a

* seeds treated with carbendazim 20 + thiram 45, metalaxyl 35 and carbosulphate 25
Means followed by the same letters (a or b) are not different significantly at α = 0.05 according to
Newman-Keul�s test



protection against fungi infection is required, as early as at the stage of
seed treatment, mainly before conditioning (Szafirowska, Khan
1995a,b).These authors found the snap bean seeds sensitive to fungi in-
fection during a pre-sowing humidification and the same held for corn
seeds during matriconditioning. Habdas et al. (1999) proved, that
matriconditioning stimulated fungi development of artificially deterio-
rated cucumber seeds. An evident increase of fungi infection after
matriconditioning was observed by Janas et al. (2000), both of patho-
genic and saprophytic fungi on carrot, cucumber and onion seeds. Ear-
lier Janas et al. (1999) observed, that the response of seeds to fungi
development depended on seed morphology. Endospermic seeds, such as
onion, were less destroyed by fungi during matriconditioning, than
nonendospermic like cucumber and Chinese aster. In endospermic
seeds the strongest damage occurred in seed coat and endosperm with
little penetration to embryo. In the nonendospermic seeds, hydrolysis of
storage proteins and lysis of embryo tissues were observed. Fungicides
applied before matriconditioning not fully protected the seeds against
pathogens. Szafirowska and Janas (2000) suggested, that imbibed car-
rot seeds were more sensitive not only to fungi infection, but also to fun-
gicide treatment as compared with dry seeds. The authors revealed, that
although the chemical control of carrot seeds before matriconditioning
was necessary, but a kind of pesticides and a way of chemical treatment
were of great importance.

Our three year field studies proved a prolonged influence of pre-sow-
ing seed treatment combined with chemicals, up to time of stand estab-
lishment. It resulted in higher number of plants per m2, which was
consistent with the results obtained earlier by Szafirowska and Janas
(2000) with carrot. According to these authors application of commer-
cially recommended chemicals before matriconditioning improved the
yield of carrot roots.

CONCLUSIONS

1. Slow seed hydration during matriconditioning induced develop-
ment of fungi- residents of spermoplane of onion seeds.

2. Fungicides applied before matriconditioning inhibited development
of fungi to some extent only.

3. Integration of matriconditioning and chemical seed treatment en-
hanced seedling emergence both in greenhouse and in the field and
additionally increased number of plants.

REFERENCES

Janas R., Habdas H. Szafirowska A. 1999. Zdrowotno�æ i zmiany cytologiczne w nasionach
ro�lin ogrodniczych w aspekcie przedsiewnego traktowania. Symp. Nauk
�Bioró¿norodno�æ w fitopatologii europejskiej na prze³omie wieków� Poznañ 7-9. IX
1999: 71

Mycophlora development during matriconditioning of onion seeds 15



Janas R., Habdas H., Szafirowska A. 2000. Health status and cytological changes in
matriconditioned seeds. Phytopatol. Pol. 19: 117-125

Habdas H., Grzesik M., Szafirowska A., Staniaszek M., Soko³owska A.1999. Effect of ageing and subsequent
matriconditioning on viability of cucumber seeds. Mat. VIII Ogóln. Zj. Nauk. Hod. Roœl. Ogrodn.
Lublin 1999: 235-238

Khan A. A., Maquire J., Abawi G., Ilyas S. 1992. Matriconditioning of vegetable seeds to im-
prove stand establishment in early field plantings. J. Amer. Soc. Hort. Sci. 117: 41-47

Khan A. A, Ptasznik W. 1992. Integrating matriconditioning of snap bean seeds with pesti-
cide, hormone and drying treatments. Proc. 3rd Nat. Symp. on Stand Establ. Hort Crops,
Ft.Myers Fl. Nov.16-20: 101-113

Madakadze R. E., Chirco E., Khan A. A. 1993. Seed germination of three flower species fol-
lowing matriconditioning under various environments. J. Amer. Soc. Hort. Sci. 118:
330-334

Szafirowska A., Khan A. A.1995 (a): Seed humidification: A means to enhance the effectiveness of
the biofungicide to improve emergence and yield in snap bean. Forth. Nat. Symp.Stand
Establ. Hort. Crops April 23-25.1995, Monteray, CA. USA: 93-100

Szafirowska A., Khan A. A. 1995(b). Seed matriconditioning with chemical and biological
agents to improve stand establishment and yield of supersweet corn.Fourth Nat. Symp.
Stand Establ. of Hort. Crops. April 23-26, Monterey, CA.: 239-246

Szafirowska A., Janas R. 2000. Integrating matriconditioning and chemical seed treatment to
enhance field emergence and yield of carrot. Veg. Crops Res. Bull. 53:in print

Tylkowska K., Biniek A. 1996. Fungi and germination of carrot and parsley seeds under
osmoconditioning and fungicide treatment. Phytopat. Pol. 12: 51-61

16 Anna Szafirowska, Regina Janas


