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Variability of dry seed mycobiota of Pisum sativum
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Mycobiota of dry pea sceds of cv. Ramir and line R 429/87 harvested at Radzikow, Olesnica
Mala and Lagiewniki in 199193 was investigated. Among twenty species Alternaria alternata and
Stemphylium botryosum occurred commonly each year. Mycosphacrella pinodes. Ascochyta pisi,
Cladosporium herbarum were noted on most of the tested seed samples

being the lowest for Lagiewniki and in 1992, The year 1991 was the most favourable for sced
mycobiota development, especially for pathogenic fungi.
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INTRODUCTION

Fungi transmission by pea (Pisum sativum L.) seeds was reported from
Canada (Skolko et al 1954) France (Anselme and Cham-
pion 1962, UK. (Matthews 1964) and Poland (Grzelak and
Ittakowicz 1973 Czyzewska 1976 Filipowicz 1976).
Studies of mycobiota in Poland concerned seeds of green pea (Czy 7 e w-
ska 1976) as well as field pea (Filipowicz 1976). The increasing
importance of dry edible peas seed production in Poland resulted to the
present studies on occurrence and variability of fungi species on this kind of
P. sativum seeds.

MATERIALS AND METHODS

Seeds of 2 genotypes: cultivar (cv.) Ramir and line R 429/87 were obtained
from Plant Breeding and Acclimatization Institute (IHAR) at Radzikow
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(Central East Poland = CEP), the Experimental Station (ES) of THAR at
Olesnica Mata (South-West Poland = SWP) and Breeding Station (BS) at
Lagiewniki (Central North-West Poland = CNWP). Studies were conducted
from 1991 to 1993 with the exception of Olesnica Mala only in 1992
(Tabs 1—3). Surface sterilized seeds, following K e rr (1963) procedure, were
placed on Coon’s agar (CN) medium (A li et al. 1978) into a Petri plate
(Pp) 10 cm in diameter. Each Pp contained 12 seeds. The first set of seeds tested
in November comprised 204 seeds (17 Pps x 12 sds). The second set of the
same number of seeds was evaluated in February. After 3 days under natural
day light seeds in Pps were exposed to bulbs with fluorescent day light for
the next 4 days for 14 hrs a day. Readings were taken following such
incubation. Fungi were identified according to keys (E11is 1971; Arx
1974; B oo th 1977), CMI Descriptions and the work of Noordelos
et al. (1993).

Statistical calculations were done with Statgraphics Plus programme.
Incidence of fungi on seeds, after percentage data transformation, was
subjected to analysis of variance using F test and means were separated with
Tukey multiple range test.

RESULTS

The highest number of fungi species (20) were isolated in 1991 whereas the
lowest number of species (12) was noted in 1992 (Tabs 1—3). The quantitative
analysis also showed the highest percentage of total fungi in 1991 (161.3%) and
the lowest in 1992 (70.9%). When the precentage of fungi was analysed over
years, locations and genotypes were only

for locations being the lowest for all the transmitted fungi on seeds from
Eagiewniki and the highest from Ole$nica Mala (Tab. 4). The incidence of fungi
species varied depending on the number of sced samples regarded to genotype,
location or year. Some species occurred commonly and the others incidentally
(Tabs 1—3). Variability of fungi occurrence was also noted for percentage of
Alternaria alternata and Stemphylium boiryosum commonly occurred during
the whole study, while Mycosphaerella pinodes only in 1991, Penicillium spp. in
1992 and Fusarium poae in 1993. Ascochyta pisi was observed on seeds quite
commonly in 1991 and 1992, Mycosphaerella pinodes in 1993 and Cladosporium
herbarum during the 3 years. In many cases the common occurrence of species
was coupled with the higher percentage of sced transmission, This was evident
for M. pinodes (37.1%) and A. pisi (23.6%) in 1991 but the percentage of the lat-
ter species was quite high (20.3%) in 1993, even A. pisi occurred in 3 out of 6 sam-
ples. The other species noted in some the of
tested seeds, e.g. A. alternata from 20.1% in 1992 to 29.3% in 1991 (Tabs 1—3).
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Table 2
Fungi occurring on pea sceds collected in 1992 from Lagiewniki and Radzikow

Percent of seeds transmitting the fungi i
Species Lagiewniki Radzikow of
Total | amples
Ramir [R 429/87| Ramir [R 429/87
Ascochyta pisi Lib. - 05 05 05 15 3
Mycosphaerella. pinodes (Berk.
et Blox) Vester. - - 10 10 1
Phomapinodella (L. K. Jones)
Morgan-Jones et Burch - 05 1
Alternaria alternata (Fr.) Keis 10 X 88 78 4
Aspergillus niger Ticg. L5 - - - 1
Botryiis cinerea Pe - - 10 - 1
Cladosporium hurlmrnm Lmk Frl 05 - 34 69 3
Fusarium poae (Pec - 0s - 10 2
Fusariun s 05 - 05 2
Penicillium sp. 34 10 10 83 4
Stemphylium botryosum Wallr. 44 25 25 49 4
Non-sporulating 10 - 0.5 25 3
Total ns 75 EEEREZ 4
No. of species 6 6 7 10 12

The Fusarium species inhabited few seeds; only F. poae was encountered each
year. The remaining fungi occurred rather incidentally on some seed samples
and usually in law amount.

When the incidence of pea pathogenic fungi and commonly occurring
saprophytes was analysed over the years, locations and genotypes only in
some cases the variability was statistically significant (Tab. 4). The occurrence
of Ascochyta blight fungi, namely A. pisi, Mycosphaerella pinodes and Phoma
pinodella, differed statistically only for locations. The lowest occurrence of
these fungi was for sceds harvested at Lagiewniki and Radzikéw. When the
species were ly. no significant were found for
Mycosphaerella pinodes and Phoma pinodella. In the case of A. pisi differences
were not only marked between locations, being the lowest for Radzikow
and the highest for Olesnica Mala but also between genotypes. Line R 429/87
transmitted more often A. pisi than cv. Ramir. Significantly less seeds
from Lagiewniki transmitted A. alternata to seeds from Radzikow and
Olesnica Mala. Botrytis cinerea inhabited the highest number of seeds
harvested at Radzikow but the lowest from Lagiewniki. No significant
differences were found for seeds transmitting . botryosum and Fusarium spp.
(Tab. 4).
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Table 4
Analysis of variance and multiple range analysis of fungi occurrence on 2 pea genotypes at
Radzikow (R), Lagicwniki (L) and Oleinica Mala (OM) in 19911993

Fuegi Sourceof | . | Mean | Significance |, | it

variation square | level

Total of fungi Locations | 2 01026 00052 2 (009 for L — 040 for OM

Ascochya pisi

Mycosphacrella pinodes

Phoma pinodelli Locations | 2 [00365| 00106 2001 for L (R) ~ 018 for OM

Ascochyta pisi Locations | 2 [00118|  0.0000 20005 for R ~ 0099 for OM
Genowypes| 1 |00045| 00001 2| 0018 for cv. — 0054 for line

Alternaria alternata | Locations | 2 |00039| 00183 2 [0019 for L — 0066 for OM

Bouryiis cinerea. Locations | 2 [30412] 00529 2 [000 for L — 0,004 for R

* — Degree of freedom:
® — Number of homogeneous groups:
© — Means presented from the lowest 1o the highest one

DISCUSSION

Variability of mycobiota of pea seeds depended on all investigated factors
although statistical differences were only found for locations. The localities,
seeds were produced, were situated al main edible pea growing area, far away
from each other (CNWP, CEP, SWP). That means, different weather con-
ditions may be expected in these locations. The macroclimate of a region of
Poland as well as the microclimate of a pea field is affected by existing weather
conditions. More humid weather of 1991 caused reacher mycobiota develop-
ment on seeds than on dry growing season of 1992 (Fig. 1). The occurrence of
some fungi species seems to be more dependent on years or localities than
other species. The fungi, especially saprophytic one, commonly occurring in the
atmosphere are everywhere, so even extreme weather conditions cause not
much harm to their existance. The incidence of plant pathogenic fungi looks
like to be influenced by the weather conditions existing in a given year or
location as majority of them need a drop of frec water for their spores to
germinate and infect. In consequence, more likely for specific pathogens, as
Ascochyta complex fungi, their incidence greatly depends on weather con-
ditions for plant infection. These observations were supported by the results of
Bathgate et al (1989) who found seed samples from dry locations of
Western Australia to be free of M. pinodes and P. pinodella. Not only the
locations and years but also the genotype may be a factor of mycobiota
variability. In these studies only the incidence of A. pisi differed considerably
between tested cv. and line.
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The data obtained are in agreement with the results of G rzelak and
Tttakowicz (1973, Czyzewska (1976) and Filipowicz
(1976) indicating common occurrence of A. alternata on different cultivars of
pea. S. botryosum was also isolated frequently from seeds by G rzelak and
Ttiakowicz (1973). These findings were confirmed by presented results.
All the authors found Ascochyta complex fungi on seeds but quantitatively
their results differed greatly. Studies conducted in the 1970 showed that A. pisi
dominated on seeds, but recently, it has been demonstrated that M. pinodes
prevails (Marcinkowska 1996). The opinions also varied on Fusarium
\ncidence on pea seeds. These investigations revealed only the presence
of 2—3 species on pea seeds while Czyzewska (1976) and Fili-
powicz (1976) found 7 species and Marcinkowska (1993) noted
5 species of Fusarium. Czyzewska (1976)and Filipowicz(1976)
isolated F. oxysporum and F. solani, the dangerous pathogens of pea, but
I obtained mainly F. poae which was frequently noted by the above authors.
This species dominated also in earlier studies of Marcinkowska
(1993). Czyzewska (1976) and Filipowicz (1976) described
up to 50% more species than T did but the number of genera to which the
species belonged was similar. Species composition of fungi infested pea
seeds was in general similar to that obtained by Skolko et al in Ca-
nada (1954).

REFERENCES

Ali S M, che L.F, Dube A J, Krausc M.R, Camcron B. 1978
Selection of pea lines for resistance to pathotypes of Ascochyta pinades, A. pisi and Phoma
medicaginis vas. pinodella. Aust. J. Agic. Res. 29: 841849,

Ansclme C, Champion R. 1962 L'analyse sanitaire des semences de pois. Proc. Intern,
Seed Testing Ass. 27 (3): 829842,

Arx von J A 1974 The genera of fungi sporulating in pure culture. J. Cramer, Vaduz

Bathgate LA, Sivasithamparam K, Kha
of sced-borne fungal pathogens of field peas in Western Aus
17: 97101

Booth C 1977 Laboratory Guide to the identification of the major Fusarium species. CMI
Kew, Sun

CMI Descriptions of Pathogenic Fungi and Bacteria No. 150, 334, 340, 406, 431, 513.

Czyzewska S. 1976 Studies on fungi infecting sceds of pea (Pisum sativum L.). Biul. Warz.
19: 271-288.

Ellis M. B. 1971 Dematiaccous Hyphomycetes. CMI Kew, Surrey

Filipowicz A.J 1976 Badania mikoflory nasion grochu sicwncgo (Pisunt sativim L) z¢
szczegolnym uwlglcslnlcmcm grzybow 2 rodzaju Ascochyta i Fusarium. Roczn. Nauk Roln.
5 (2 85-1

Grzelak K, 1 Hakowicz A 1973 Groyby z mdujn «.mmm v I.lh(vmmrvjl\cj ocenic
2drowotnoici nasion grochu (Pisum sativum L. Biul s,

Kerr A 1963, The root rot Fusarium wilt complex of m

ia. N. Zeal. J. Crop Hort. Sci.

as A.mm 4] Bml Sci. 16: 55— 59.



Variability of dry seed mycobiota 99

Maccinkowska J. Z 1993 Fuariom sp. s pathogans of dry peas (Pl satrum Lin
Poland. Hod. Rosl. Aklim. Nasien. 37 (4): 9:

Marcinkowska J. 1996 Frequency e Ascachyta pisi Libert, Mycosphaerella
pinodes (Berk. et Blox.) Vestergren and Phoma pinodella (LK. Jones) Morgan-Jones et Burch,
the fungi responsible for Ascochyra blight on peas. Phytopathol. Pol. 12: 3.

Matthews D. 1964 A note on the testing of pea seeds for the presence of Ascochyta sp. Proc.
ISTA, 29 (1).

Noordeloos ME, De Gruyter L. Van Eijk G.W, Roeijmans H.J
1993, Production of dendritic crystals in pure cultures of Phoma and Ascochyta and its value
as a taxonomic character relative to morphology, pathology and cultural characteristics
Myeol. Res. 97 (11): 1343—1350.

Skolko A J, Groves J. W, Wellen V. R. 1954 Ascochyta diseases of peas in
Canada with special reference to seed transmision. Can. J. Agric. Sci. 34 (4): 417428

Zmiennos¢ mikoflory nasion Pisum sativum
Streszczenie

Nasiona grochu jadalnego, uprawiancgo na suche nasiona, wykladano do szalek Petricgo
(& 10 cm) na pozywke mineralng Coon'a. Nasiona odmiany Ramir i linii hodowlanej R 429/87
zebrane w owie (Mazowsze) i Lagiewnikach (Kujawy) w latach 199193 oraz w Olesnicy
Malej (Dolny Slask) 7 1991 i 1993 stanowily preedmiot badaii. Proba kaidej kombinacji
obejmowala 408 nasion, badanych w dwoch seriach, kazda 204 nasiona (17 s2. x 12 n), odleglych
w czasie 0 2 mics rocent nasion zasiedlonych przez grzyby réinil si¢ zaleznie od micjsca, lat
i genotypow. Statystyeznic udowodnione roznice stwierdzono tylko dla pierwszego czynnika
2 najnizszym ogdlnym procentem grzybow przenoszonych na nasionach z Lagiewnik i najwyzszym
2 Olesnicy Malej. Najmnicj grzybéw (liczba gatunkow i procent zasiedlenia) znaleziono na
nasionach 2 roku 1992 a najwigcej z 1991. Sposrod stwierdzonych tam 20 gatunkow, Alternaria
alternata i Stemphylium botryosum wys <o roku, za pinodes,
Ascochyta pisi, Fusarium poae, w ms.kturych latach. Ostatnic 3 gatunki a takze Cladosporium
herbarum i Penicilliuns spp. 7asiedlaly wigkszosé badanych probek nasion. Pozostale gatunki
wystepowaly w nicktorych probach, osiagajac maksymalna wartosé 4.4% (Trichoderma viridae);
29% (Penicillium expansum), 2.7% (Fusarium avenaceum) i 1.7% (Sclerotinia sclerotiorum)
zasicdlenia nasion. Wskazuje to na zjawisko przypadkowosci w wystepowaniu roznych grzybow
na nasionach. Wydaje sig tez, 7¢ wystepowanic grzybow niepatogenicznych jest mnicj uzaleinione
od rejonu uprawy rodlin anizeli patogenow roslin.
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