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Abstract 
A good crop start requires seeds with fast germination and high biologic value. These 

traits depend on the genotype, physiology, physical status of the seed as well as its phytosanitary 

condition. Infected seeds can lead to the obtaining of a low qualitative and quantitative 

production due to two factors: firstly, the poor germination that can lead to uneven sprouting 

and secondly, the transmission to the crop of certain diseases that could cause significant yield 

losses. The aim of this study was to screen the phytosanitary status of some common forage 

leguminous seeds. The results showed that alfalfa accessions presented fungi from the genera 

Fusarium, Alternaria and Aspergillus; the cultivar “Gea” exhibited a higher sensitivity to the 

pathogens, with one percent higher in the treated compared with the non-treated seeds; on 

clover seeds were identified fungi from the genera Aspergillus and Alternaria; among the forage 

leguminous species studied, sainfoin had more fungi-infected seeds and presented also signs of 

bacterial infection. 
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INTRODUCTION  
 

Fabaceae represent the 

second most important group of 

plants in pastures, after Poaceae. 

Normally, leguminous plants 

represent 5-10% from the vegetation 

of the pastures and only in some 

cases (e.g. soils rich in Ca, lands 

fertilized with decomposed manure) 

they can reach to 30-40% or more 

(Vântu et al., 2004; Dincă, 2014).  

A good crop start requires seeds 

with fast germination and high 

biologic value. These traits depend 

on genotype, physiology, physical 

status of the seed as well as their 

phytosanitary condition (Dalling et 

al., 2011).  

Microorganisms present on 

seeds can be divided in pathogens 

and saprophytes. The main seed 

pathogens of the forage leguminous 

species are: Clavibacter 

michiganensis subsp. insidiosus 

(McCulloch) Davis, Gillaspie, 

Vidaver & Harris, Ascochyta 

medicaginicola var. macrospora 

(Boerema, R. Pieters & Hamers) Q. 

Chen & L.; Kabatiella caulivora 

(Kirchner) Karakulin; Botrytis 

anthophila Bondartsev; Sclerotinia 

trifoliorum Eriksson; Fusarium sp. 

(Raicu and Baciu, 1978). Other 

pathogens that affect the seeds in 

field and during storage are: 

Penicillium sp., Alternaria alternata 

Nees. ex Pres.; Rhizopus sp.; 

Aspergillus sp. (Raicu and Baciu, 

1978). 
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During the technological 

process, the seed has to pass from 

the latent to the active life and to 

produce vigorous plants. 

Physiological analysis has the role 

to highlight the capacity of the seeds 

to germinate and to produce normal 

and healthy plants. Thus, in 

laboratory conditions can be 

simulated the processes that occur 

in field after sowing.  

Germination capacity is 

influenced by a series of internal 

and external factors and by seed 

health. In order to determine the 

health of the seeds, in laboratory 

conditions can be determined and 

analysed the presence and load of 

microorganisms on the surface of 

the seed and under the tegument 

(Fernandes et al., 2019). 

The infected seeds can lead 

to the obtaining of a low qualitative 

and quantitative production (Zaidi, 

2012; Abdulwehab et al., 2015). 

This is caused firstly by the poor 

germination that can lead to uneven 

sprouting and secondly, the 

transmission to the crop of certain 

diseases that could cause significant 

yield losses (Zaidi, 2012).  

The aim of this study was to 

screen the phytosanitary status of 

some forage leguminous seeds 

belonging to some common forage 

species.
 

MATERIAL AND METHOD 
 

For the determination of 

phytosanitary status of the forage 

leguminous seeds was used the 

following biologic material:  

1) Alfalfa (Medicago sativa 

L.) - cultivars ”Gea” and 

”Pomposa” (treated and untreated); 

2) Clover (Trifolium 

pratense L.) - cultivars ”Krinia” and 

“Select”; 

3) Sainfoin (Onobrychis 

viciifolia Scop.) - cultivar ”Vlamar”. 

Determination of the surface 

infection was conducted using the 

method of seed incubation on wet 

filter paper. Materials used were 

seed germination plates and Petri 

dishes, filter paper, distilled water, 

stereomicroscope, optical 

microscope, glass slides and covers, 

spatula and alcohol.  

Germination plates and Petri 

dishes were disinfected by washing 

and then sterilized in oven, and then 

on them was placed filter paper with 

distilled water. In each dish were 

placed 40 seeds from each species 

in three replicates (Figure 1). 

 

 
Figure 1. Germination plate with seeds 

(original)  

 

After the incubation period, 

the observations with regards to the 

contamination of seeds were 

conducted macroscopically, under 

stereomicroscope and under optical 
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microscope. Determinations were: 

percentage of seeds germinated, 

percentage of infects seeds as well 

as identification of pathogens based 

on observation (macroscopic and 

microscopic). 
 

RESULTS AND DISCUSSION  

 

According to figure 2 it can 

be seen that germination of alfalfa 

seeds was influenced by cultivar 

and by seed treatment. For both 

cultivars the seed treatment caused a 

higher germination rate (90% and 

respectively 86%). Cultivar 

“Pomposa” had a better seed 

germination compared to “Gea”.  

 

 
Figure 2. Germination of alfalfa seeds 

 

Regarding the other forage 

leguminous species: clover and 

sainfoin it can be seen that the 

percentages of germinated seeds 

were lower (Figure 3). Germination 

rate of the two clover cultivars had 

similar values (69.2-70.0%), but 

compared to these, sainfoin had a 

lower germination rate (61.7%).  

After the macroscopic 

examination and microscopic 

observation of the seeds, there was 

identified the presence of four 

pathogens (three fungi and a 

bacteria). The identified fungi 

species belong to the genera 

Alternaria (Figure 4), Aspergillus 

(Figure 5) and Fusarium (Figure 6) 

(photo original). 

 

 
Figure 3. Germination of clover and 

sainfoin seeds 

 

 
Figure 4. Alternaria sp. 

 

The distribution of the 

identified pathogens on seeds was 

different, depending by species, 

cultivar and treatment.  

In the case of alfalfa, the 

treated seeds of the cultivar 

“Pomposa” presented only 

Aspergillus and Alternaria, the rate 

being lower compared with the 

untreated seeds. Thus, in untreated 

seeds was identified Fusarium sp. 

(1.3%) (Figure 7). 
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Figure 5. Aspergillus sp. 

 

 
Figure 6. Fusarium sp. 

 

 

 
Figure 7. Infection of alfalfa 

“Pomposa” seeds 

 

The presence of the 

pathogens Alternaria and 

Aspergillus on the treated seeds can 

be explained by the fact that these 

microorganisms are mostly 

saprophytes and thus they can 

install on seeds later. While in the 

case of treated seeds of the cultivar 

“Pomposa” the percentage of seeds 

with Alternaria was higher, for the 

seeds without treatment the 

hierarchy changes and Aspergillus 

had higher levels (Figure 7). In the 

case of the cultivar “Gea”, the trend 

is similar as for the cultivar 

“Pomposa”, but the percentage of 

the seeds contaminated by 

pathogenic or saprophyte 

microorganisms is higher compared 

with the cultivar “Pomposa” (Figure  

8). 

 

 
Figure 8. Infection of alfalfa “Gea” 

seeds 

 

On the seeds of the clover 

cultivars studied were identified 

only Alternaria and Aspergillus, 

with a slightly higher percentage in 

the cultivar “Krinia” for both fungi 

(Figure 9). It seems that sainfoin 

seeds were more susceptible to the 

attack of pathogenic and saprophyte 

microorganisms. From the data 

presented in figure 9, it can be 

observed that a high percentage of 

seeds were attacked by Aspergillus 

sp. (14.7%), fact that explains the 

low germination of this species. The 
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fungi Alternaria were found in a 

high percentage as well (22.0%).  

Together with the fungi, on 

sainfoin seeds was identified the 

presence of a bacteria from an  

unidentified genus (Figure 10). 

 

 
Figure 9. Infection of clover and 

sainfoin seeds 

 

Macroscopically on the 

sainfoin seeds was observed the 

bacterial exudate, a typical sign of a 

bacterial infection and accompanied 

by a characteristic stinking odour.   

 

 
Figure 10. Sainfoin infected seeds: 

a) Fusarium sp. mycelia, 

b) bacteria exudate (original) 

Similar to the results from 

this study, red clover seeds were 

shown to be infested with different 

Fusarium spp. and Alternaria sp. In 

addition, on the tegument were 

present fungi species from the 

genera Penicillium spp. and Phoma 

sp. Particularly, diseased roots and 

hypocotyl of 2-week old clover 

platelets were shown to be infected 

by Phoma medicaginis var. 

pinodella (Lager and Johnsson, 

2002).  

Data from literature 

indicates that the fungi from the 

genera Aspergillus and Fusarium 

have been generally associated with 

the damage to the endosperm, to the 

plumule radicle and to the 

hypocotyl of the seeds and seedlings 

(Zaidi, 2012). A complex study on 

pathogenic myco-flora of Phaseolus 

vulgaris seeds has identified no less 

than eight fungi genera. The most 

common and damaging were the 

fungi from the genera Fusarium 

spp., Lasiodiplodia sp., 

Macrophomina sp. and Penicillium 

sp. In addition, the species from the 

genera Corynespora, 

Colletotrichum, Aspergillus, and 

Diaporthe sp. were also present on 

the seed tegument of beans 

(Marcenaro and Valkonen, 2016). 

 

CONCLUSIONS  
 

The seeds of the forage 

leguminous species studied were 

infected by common pathogens and 

saprophytes that could produce 

production losses in field.  

On alfalfa seeds were 

identified fungi form the genera 

Fusarium, Alternaria and 

Aspergillus. Out of the two studied 

cultivars, “Gea” exhibited a higher 

sensitivity to pathogens with higher 

levels of infections both in the 
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treated as well as in the untreated 

seeds.  

On clover seeds were present 

fungi from the genera Aspergillus 

and Alternaria.  

Out of the three forage 

leguminous species studied, sainfoin 

presented the highest level of 

infected seeds, both by fungi as well 

as by bacteria. 
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