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INCIDENCE OF FUSARIUM SPECIES ON RED CLOVER SEED-

Vesna Krajaja, Jelena Levid, M, vanovid, Zorica Tomic, Stavica Mrfai-Vukelic

Absiract: Phytepathological investigavion of seed of three commercial red clover
cultivars — K9, K17 and NS Kolubara, and iwo pre-treauments of seeds — rinsing and surface
disinfection of seeds (T,) and surfuce disinfection of seeds (T ) have determined that frequency
of species within the genus Fusarinm varied from G 1o 13%. By use of T, pre-ireatment the
presence of Fusarinm species on the seed wus observed in neither of examined cultivars. In
this pre-ireatment the presence of 1% Penicilliun spp. was observed on seed of culirvar K17
only, while the seeds K9 and NS Kolubura were non-infecled. By use of T. pre-trealment.
the frequency of Fusarimm species varied from 1 o 139, dependimg on cultivar. From the
seeds of all three examined culiuvars, Fusariwn verriciilioides (2-13%) and  F. proliferaiim
(2-6% ) were isolated and from the seed of cultivar K9, F. oxysporum (456, F. solani (2%)
and undetermined Fusarinm species (3%) were isolated. while F. subgluinans (1%) was
iselaled ony from the seed of NS Kolubara, Besides Fusarium species. by apphcation of
pre-treatment T, in ull examined cultivars the species trem genera Cladosporivm (6-14%),
Aliernaria (6-76) and Acremoniun (1-3%) were isolated, and Penicillivm spp. (1 40 from the
seed of cultivar K17, The results obtained indicate that frequency of mycobiola on the seed of
red clover denended more on the seed pre-treatment than on the examined cultivars.

Considering the significant differences gained in health state of seed by applicalion
of T, and T, pre-treatments, further investigations should be directed towards the develapment
of micthod which would show real health sie of seed, that is. natural contamination of secd.
In this cuse it is the use of pre-reatiment T .

Key words: Fusanium spp.. ncidence. red clover (Trifolium praense L), seed
infection.

fnroduction

Seed of grown plants represents favourable substrate for development of nuinerous
phytopathogene and saprobe fungus. Degree of change. accordingly. depends on type of seed,
pathogens and environmental factors :MileSevic 1 al., 1993). Symploms expressed on red
clover seed and seed of other legumes, caused by pathogen orgaisms. are manifested as seed
rol, reduction of seed germination. dumping-oft, and post emergence seedling reot-rot <4 vler
et al.. 1936: Schmitthenner, 1964; Hanckok, 19832} Seed coul, cotyledons, young shoots and
leaf primordia of red clover and alfaifa could be invaded by hyphae pathogen fungus from the
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genus Fusarinng Chi er ql., 19641 Red clover, alfalfa, sweelclover, and Ladine white ¢lover
were extremety susceptivle o some species of Pythium when inocuialed ot the time of seeding
or within T duy thereafter  Halpin and Hanseon, 1938).

According o the method Kilparrik er al. ¢ [934a). Fasarinm spp uive Deen solated
from diseased red clover ronts < {requently thug soy other fungi h,mzm ,(; et al., 19540;
Fulton and Haison, 19645 The most frequent being Fusarium monilijorme Sheidon.. F.
oxyspoiun Scileci, Foosolani fdare ) App. & Wroand F.orosenn L From other species
of fungi usually the species from the genern Gliocladinn, Khizociesnia, Py, Phoma,
Fenicillium. 1richoderma, Alicrnaria, Aspergillus, Mucor, Chaetomitan and ather Pyifiiom
SPp. Were most commonly selawed from very young plants of red clover (Kifpairick er al.,

1954b; Fulton and Hanson, 1966

During 1997, i1 the wed of Krudevae own severe wiliing of red clover on the
surigces meant for the production of fodder and seeds was observed. Disease was causad
by the infection of root wnd racheomyveosis by Fusarium species " Urofevic er al.. 1999},
Ohtained Isolates of this species have expressed pmhogenicity o red clover (80%), alizlts
(63), while clover (674, sovbeun (40), heans (2347), peas (179, lupin (135 sad fedder

peas (74 According Lo authors” description regarding morphologicdl properties of fungi i

could be concluded that it was Fusariam oxvspornm,

In Serbia there are htde duta on agens of red clover. especiathy i species of
the genus Fusarims, Also, 8 there is Hle rouline experience on iheir iden 'E calion. and in
seed health testing the of conumerci clover cullivars oy the genus Fusanum, bul not the
species, 13 being determined. Consic 3
and i order W determmne the signﬁjclu ce of cerian pecics‘ of 1he Frsarinm genus within

Cseeding nunerial,

cliology of red clover seed diseases. 1 Uus paper the st ithe nuture of infecion of the
seed of comunercial red clover cultivars muost ofl‘cn grc.\-‘.-n in Serbia was carried ot

Marerial and Methods

Invesligations were caried out it Laboratony for Phyvilopathological Research i the
Muize Rescarch Institute in Zemun Polje. As mmal material in this research seed of three red
clover cultivars (K9, K17 and NS Kolubaray, of the 2001 harvest was used
For isolation of fungl from red clover sced the method of nutrient media was used
with seed pre-treatiment. In Fr%i pre-lreatment (T,) seed was ninsed for 4 he
waler, sWrface disinfected for & min in 19 sedium hypochloriie solui
three times in sterile water and dried between two flter papers. In second pre ! iy
surface disinfections with of seed was camried cun Of each cullivar 100 seeds were examined
being distribuled in 10 Petri dishes, 10 seeds per dish, were seeded Lo waler agar and incubated
O IO {emperature.
After 10 davs ¢
for furher wentiicotion sample of colony wis traasferred on two medins synthedde Jow
nutrient media (SNA} with 2 x 4 o stenile 8iter puper ‘Nivenbere and O Donnell, 7698} in
Petrl dishes of diameter of 9 ¢m
leaves (CLA) in Pelri dish of 6 ¢m divmeler “Fisher er @l 1082).
Det "'I'ﬂh] 110’1 u' !‘ uwmrm \'a‘t:uu:\ WS d'""it:'u ol D‘s C

CUrS T FUNBGE p

fonied deveioped cround seed were analysed micreseopically and

and on media containing of 2% sear and 5 sterile carnaivn

vnspection fir s and
nalive prepariions prepared from fungus cultures grown on SNA and CLA nuirlent media
Jdson eral., 1983 Burgess o al., ]‘)‘)—f 3
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Resulis

Microscopic observation of fungus colonies isolaled from red clover seed has
determined smaller differences in regard 10 infeclion of seed between Iavestigated cultivars
than in different pre-treatments (Table 1. fn pre-treatment T, no infection of seed by the
species from Fusarivm genus was observed excepl for the presenw of 1% Penicillivm spp.
on seed of cullivar K17. By application of pre-treatment T, Fusarium species were 1solaled
from I t0 13% depending on lested cultivar, Fusarian semc:h’rozdas {Suce.) Nirenberg (syn.
Fusarimwn moniliforme) was delermined in high percentage (13%) on seed of cultivar K17,
relalively high percentage on seed of cultivir NS Kolubara (3%) and In low percentage on
seed of culiivar K9{24.). Presence of £, proliferarunt {Matsushima) Nirenberg was deternuned
in relatively high percentage on seed of cultivar K9 (6%) and in low percentage on seed of
cullivar NS Kolubara (3% ) and K17 (2%, From seed of K9 cultivar some other species of
Fusarinm genus were isclated und they are F. oxysporum (4%, . solani (2% ) and Fusarium
spp. (3%6), and F. subghuinans (Wollenw. & Reinking) Nelson. Toussoun & Marasas (19)
from the seed of cultivar NS Kelubara,

In seed pre-treatment T, besides Fusarium species. the species from genera
Acremoniim, Alrernaria, Ciadospo}irmz and Penicillium were isohated as well. By application
of this pre-treatment the most often isolated species were those from genus Cladosporium,
and that in high perceniage on seed of cultivar NS Kolubara (14%) and K9 (12%) and i
reiatively high percentage on seed of cultivar K17 (6%). Relatively high percentage of
presence of Alrernaria spp. was determined on seed of all investigated culuvars (6-7%%).
Presence of Acremoniwm spp. was established in relatively high percentage on seed of cultivar
N§ Kolubara (5% and in low percentage on seed of cultivars K9 and K17 (1603, while species
from Penicillium genus (1%) was established onty on seed of cultivar K17,

By application of pre-treatment T the interior (natural) seed conianunaion wis
established and with the applicauon of p*{:‘—frﬁ&im&ﬂt T. the surface infection of seed of red
clover wus established (Levid, personal communication ).
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Lable 1. Freguency 2 jof Fusarium, Acremonium, Alternaria, Cladosporinm and Peniciffium
species o seed of various red clover cultivars CTrirolivon pratense Lo

Tabela 1. Udestaiosr 7% [Fusarium, Acremonivm, Alternaria, Cladosporium § Penicitfium
VESIA A seineid raliCnifn sorli crvene deteline Lrifolivn pratense L)
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Discussion

Many disemses of red clover Trifolim prarense 1.} are himiting the vield, guzhiy
and longevity of crops &t this important fodder plant for animal feeds. One of T::C major
woblens in the ion of red clover 1s l“c esteblishment and mamtena
Lack ¢ i

and crown Jdi

1o Severud Tecions are invelved, ane of w
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lover cultivars most often grown 1o Serbia have
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from Fusarium genus up to 13%, the frequency of F. verticillioides being very high therein.
According to literature references F. moniiiforme (syn. F. veriicillioides). F. oxysporuin
and F. solani could be considered as polential inducers of disease in red clover. Mentioned
species have proved their pathogenicity in regard w root of red elover and other hosts when
inceulated at the tp of rool (Learh and Kendall, 1978).

In laboraiory tesis on red clover seedlings isolates £ oxvsporum, F. solwi and
F. roseum Link have caused a disease whose ntensity rnged from 23 1o 95%. Lsclaies
of Chaetomium, Mucor, Aspergillus, Alrernaria, Penicillium, and Trichoderma were 1n
general either nonpathogenic or only weakly pathogenic of red clover seedlings / Kilpairick
et al.. 1934b). Results of the tests made in greenhouse show that all the isolates of Pythimn
debarvanm Hesse tested and some of the isolates of F. axysporwm, F, rosewsi, and F. solani
were very pathogenic on red clover seedlings while some isclmes Rhizocienia, Phoma and
Gliocladium were moderately pathogenic { Kifpairick et al., 19540).

Svmptoms incited by pathogenic isolates included pre-emergence kiliing, post-
emergence damping-off, stunting. and rotting of the roots and hypocotyvls < Kilparrick et al.,
1934b). Many pathegenic iselates of F. oxvsporum and Phoma spp. caused post-emergence
damping-off. The most pathogenic isolates of F. axvsperum caused a severe necrosts of lhe
upper part of the primary oot and lower part of the hypocotyl. Also. in these parls of root
durk brown 1o black necrasis was caused by pathogenic isolates from Phoma and Riizocioiia
species. When the rotting was severe the seedlings would fall 1o the ground and die. F. solan
caused a severe dark brown i black decay of the entire root system The pathogenic solates
of F. roseum caused a brown rot of the roots and Iower part of the hypocotyls. Gliocladinm
roserm Bainier caused a dark brown rot of the roots and frequently of the lower part of
hypocotyl. The most severe type of preemergence Killing was caused by P debarvanum.

In our country fodorov et al. 11995} have extablished that wiltng of red clover Is
caused by F. oxvsporwn Schl. ©.sp. medicaginis (Weimer) Snyder & Hansen, while Radovid
et al, { 1994} observed thit genotypes of red clover which have proved reststant 1o fusuric acid
- toxin, have alse proved resitant W F. oxysporwn [ sp. medicaginis.

Obrained resulis indicate the significance of rinsing of seed (T)) in <limination of
presence of fungi on seed. This measure contribules o improvement of health condition of
red clover seed. In praciice, however, there is no example contirming the actual application of
this or simalar method of preventive protection of seed from infection. One of the reasons 1s
insufficient knowledge of he role of seed as carrier of some pathogen fungi thal are imporlant
from the econonucal aspect. [ncluding species of Fusarium genus, as well as economical and
practival importance.

Conclusions

Results oblained un the basis of conducted research indicale that:

Twa different seed pre-ireatments, which mutually differed in 4 hrinsing of seed (T}
and non-rinsing of seed (T.) before surface-sterilisation have brought about By application of
pre-treatment T in all tested cullivars the presence of Fusarium species from 1w 13% was
observed. Fusarium verticillioides wd F. proliferaium were isolaled from seed of all tested
cultivars, while F. axvsporum, F. solani, F. subgluiinans and  Fusarinm spp. were solated
from the seed of one cultivar only. Also. the fungl from genera Acremonium, Aliernaria,
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Cladesporiun and Penicilfizm were isoluled.

Consrdering the significant differences gained in health stute of seed by application
{ T, and T, pre-treamments, further investigations should be directed wwards the development
of methad which would show real health state of seed. that s, natural contamination of seed.
I thiis case it 1s the use of pre-treatment T,

<

UCESTALOST FUSARIUM VRSTA NA SEMENU CRVENE DETELINE

Vesna Krnjaja, Jelena Levic, M. Ivanovic, Zorica Tomic, Slavica Mriar-Vukelic
Rezime

Fitopatolodkim ispitvanjima semena tri komercijalna kultivara crvene deteline
- K9 K171 NS Kolubara i dva pretretmana semiena - ispiranje i povrSinska dezinfekeija
semena (T 1 povrsinska dezinfekeija semena (T ). utvrdeno je da je ulestalost vrsta iz roda
Fusariwm varitala od 0 do 13%. Primenom T, pretretmuna nije wivrdeno prisustve Fusarinm
VTSiA f1a $emenu ni U jednog ispitivanog kul tvara, U ovom Preffetmanu je samo na semenu
kultivara K17 ustanovijeno prisusivo 15 Pendeillinm spp., dok je sene K94 ;\S Kolubara
Mo bez zaraze. Pnmenom T, pretretmana, udestalost Fusariom vrsta je vanrrala od 1 do
13% . zavisno od keltivara, 1z semena sva i spitivana kultivara izolovane su F:fmr:'am
\'erticiliioid'i ('”—!'*'7() VI oproliferatim (2-6%) dok su iz semena kultivara K9 izolovane I
oxysporian (4700 F.osolani (291 1 nedetermintsane Fusariun vrste (37%). a F. subglurinans
(167} jedino iz semena NS Rolubara, Pered Fusariion vrsta, primenom pretrelmani kod svih
spitvanth kultivars, izolovane se vrste iz rodova Cladosporiun (6-147
i Aerermontum 712

L Alternaria 16-77%
- a Penicillionn spp. <1750 ) 1z semena kultivara K17, Dobig

JEN Tezuia
ukazujy da je wlestalost mikohiots 13 semeny orvene deteline vide zavisila od pretrefmasia
semena neg od ispitivane sorte.

S obzirom da su konstamovane znafaine razlike u zdravsivenom sianju semena
pamenom T 1 T, pretretmana, bududa istrazivanja trebaio 1 usmenili u praveu razvoia
metede koja poka:f:u e realno zdravstveno stanje semena, adnosno prirednu zarazu semena. U
ovaom sludaju o je primena pretretmana T

Kijucne reci: crvena detelina 1 Tri ()!mmpmn’n se L) Fusarium spp.. inlekeija semena.
ucestalost.

3
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