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Abstract. The article presents a study of the 
relations and interactions between the Glomus 
intraradices symbionts and the Rhyzobium sp. 
bacteria drawn from some species of fodder grass 
plants (Lotus corniculatus L., Trifolium repens L., 
and Medicago sativa) under the conditions of an 
argillic brown soil within the Grassland Research 
Station, Timisoara, Romania. The purpose of our 
activity was to detect the best variants of 
combinations of synergism between symbionts 
regarding the increase of atmospheric azoth use 
and obtaining in the future possible biopreparates 
with these symbionts. Starting from on in vitro 
model, the symbionts have been aseptically isolated 
from plants and inoculated in the modified 
Gamborg culture medium (B5), without any source 
of organic nitrogen. The experimental data have 
shown the existence of some relations of synergism 
and antagonism between symbionts. Thus, we 
remarked a close specificity regarding the synergic 
correlation between Glomus intraradices fungi and 
Rhyzobium bacteria taken from the same host 
plant, the correlation coefficients being positive 
(Glomus GL-Lc 10+ R. loti, r=0.94; GL-Ms 2+ R. 
meliloti, r=0.98 and Glomus GL-Tr 4+ R. trifolii, 
r=0.98). In the situations of combinations between 
symbionts obtained from different plants, we 
noticed an antagonic relation, slow development 
rhythm, the correlation coefficients being negative 
(Glomus GL-Lc 10+ R.loti, r=-0.94; Glomus GL-
Lc 10 + R. trifolii, r=-0.75; Glomus GL-Ms 2 + 
R.loti, r=-0.92; Glomus Gl-Ms 2 + R. trifolii, r=-
0.94; Glomus GL-Tr 4 + R.loti, r=-0.83; Glomus 
GL-Tr 4 = R. meliloti, r=-0.94). 
 

Rezumat. Lucrarea prezintă un studiu al relaţiilor 
şi interacţiunilor dintre ciuperca Glomus 
intraradices şi bacteria Rhyzobium sp. de la unele 
specii de leguminoase furajere (Lotus corniculatus 
L., Trifolium repens L., şi Medicago sativa), pe un 
sol brun argilos, în cadrul Staţiunii  de Cercetare - 
Dezvoltare pentru Pajişti Timişoara, Romania. 
Scopul activităţilor a fost acela de a găsii cea mai 
bună combinaţie dintre simbionţi în ceea ce 
priveşte creşterea cantităţii de azot fixat şi 
obţinerea în viitor a unor biopreparate cu aceşti 
simbionţi. S-a pornit de la un preparat in vitro, 
simbionţii fiind izolaţi aseptic din plante şi 
introduşii în mediu de cultură  Gamborg modificat 
(B5), fără nici o sursă de azot anorganic. Datele 
experimentale au evidenţiat existenţa unor relaţii 
de sinergism şi antagonism între simbionţi. Astfel, 
remarcăm o specificitate strânsă in ceea ce 
priveşte corelaţia sinergică dintre ciuperca Glomus 
intraradices şi bacteria Rhyzobium extrase din 
aceeaşi plantă, coeficienţii de corelaţie fiind 
pozitivi (Glomus GL-Lc 10 + R. loti, r=0.94; GL-
Ms 2+ R. meliloti, r=0.98 şi  Glomus GL-Tr 4+ R. 
trifolii, r=0.98). În cazul combinaţiilor dintre 
simbionţi obţinute de la plante diferite, remarcăm o 
relaţie antagonică, într-o măsură mai redusă, 
coeficienţii de corelaţie fiind negative (Glomus GL-
Lc 10+ R. loti, r=-0.94; Glomus GL-Lc 10 + R. 
trifolii, r=-0.75; Glomus GL-Ms 2 + R.loti, r=-
0.92; Glomus Gl-Ms 2 + R. trifolii, r=-0.94; 
Glomus GL-Tr 4 + R.loti, r=-0.83; Glomus GL-Tr 
4 = R. meliloti, r=-0.94). 
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INTRODUCTION 
The land of Grassland Research Station is characterized by a moderately vertic-gleyed 

poorly acid argillic brown soil, moderately fertile, and having fine middle fluvial deposits and 
clayey texture. The inoculation of cultures with bacteria is important for the observation of the 
efficiency of production and production and the quality of the fodder plant mass for animal 
feeding. The existence of Glomus sp. fungi and of the Rhyzobium bacteria has already been 
observed at the level of the root system of fodder grass plants (Rerniske, 2000). In this article 
we envisage  a preliminary study, based on an in vitro model, of the type of interaction 
between the Glomus interadices  fungus and the Rhyzobium sp. bacteria drawn from three 
species of fodder grass plants (Lotus corniculatus, L. Trifolium repens L. and Medicago sativa 
L.). 

 
 MATERIAL AND METHOD 

 The biological material has been represented by the hyphes of the G. intraradices (GL-
Lc 10 from L. corniculatus L., GL-Ms 2 from M.sativa L. and GL-Tr 4 from T.repens L.) and 
the R. loti, R. meliloti and R.trifolium bacteria, which are part of the collection of the 
Grassland Research Station in Timisoara. The nitrogen- fixing bacteria, Rhyzobium sp., have 
been isolated in aseptic conditions from the pink nodosities and from the hyphens of the G. 
intraradices fungus of the birdsfoot trefoil (L. corniculatus), alfalfa  (M. sativa) and trefoil (T. 
repens). All residues of soil have been removed from the root fragments of these plants through 
multiple water washes so that any trace of contamination of the nodosities with other bacteria 
or mycotic sources would be eliminated. The pre-sterilization have been performed in ethylic 
alcohol of 700  for 3 seconds and the sterilization in calcium hypochlorite 2% + Tween 80 for 
40 minutes; in  the end, the agent has been removed through successive washes with sterilized 
distilled water. In order to study the interrelationships between symbionts, we have elaborated 
an in vitro model typical of mycological study, namely double culture. In the 100 mm Petri 
dishes we have introduced 20 mL-1 Gamborg (1968) culture medium, with 8% Difco agar, 
hormones (BAP, 0,2 mg/L-1 and NAA, 0,01 mg/L-1), and ph=6,8 (Handberg and Stougaard, 
1992). In the center of the Petri dish we have placed a paper disk of 20 mm in diameter, having 
a central punch of 5 mm diameter. After inoculation, the Petri dishes have been moved into a 
room with a temperature of 250C. In order to count the species of bacteria of Rhyzobium type, 
a recent and instant technique has been used, namely Rapid Hygiene Monitoring System, 
through the use of the HY-LITE (Merk) spectrophotometer which functions according to the 
following principle: 
 

ATP + luciferine / luciferase               ADP + PP + light 
 

The experimental data have been analysed statistically by calculating the correlation 
value in order to establish a connection between the variables of the in vitro system. 
 

RESULTS AND DISCUSSION 
The experimental data show that between the G. intraradices and Rhyzobium sp. 

bacteria there are interspecific relations of the synergic and antagonistic type, aspects resulting 
from the correlation coefficients values. Thus, there is a synergic relation (Glomus GL-Lc 10 + 
R. loti, r=0.94; Glomus GL-Ms 2 + R. meliloti, r=0.98; Glomus GL-Tr 4 + R. trifolii, r=0.98) 
between the G. intraradices  fungus and the Rhyzobium sp. bacteria drawn from the same 
species of host plant (Table 1). In the case of combinations between these fungi and bacteria 
drawn from different hosts, the relations between the symbionts are antagonistic (Glomus GL-
Lc 10 + R. loti, r=-0.94; Glomus GL- Lc 10 + R.trifolii, r=-0.75; Glomus GL-Ms 2 + R. loti, 
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r=-0.92; Glomus GL- Ms 2+ R.trifolii, r=-0.94; Glomus GL- Tr 4 + R. loti, r=-0.83; Glomus 
GL- Tr 4 + R. meliloti, r=-0.94). The strongest positive mutual influences between symbionts 
of our experiment are between the Glomus GL-Ms 2 fungus and  the R. meliloti bacterium 
which have an r=0.98 and between Glomus GL-Tr 4 + R. trifolii, where r=0.98. On the 
contrary, the most significant antagonistic relation has been observed within the experimental 
combination of Glomus GL- Lc 10 + R. trifolii, interspecific relation also emphasized by the 
correlation coefficient r=-0.75, as well as by the regression equation, where r=-0.165x2 
+1.755x +3.39, R2=0.99. This high aspectr of the antagonism between the Glomus GL- Lc 10 
and R. trifolii symbionts is a result of a highly inhibiting action of bacteria on the growth 
rhythm of Glomus GL- Lc 10 fungus hyphes. 
 

Table 1 
 

The correlation coefficients between the growth rate of Glomus intraradices fungus and the 
growth rhythm of number of Rhyzobium sp. bacteria at fodder grass plants 

 
Combination between 
Glomus sp. fungus and 

the Rhyzobium sp. 

Correlation 
coefficient 

Regression equations 

Glomus 
GL – Lc 10 

R. loti 
R. meliloti  
R. trifolii 

r = 0.94 
r = -0.94 
r = -0.75 

y = 0.0779x2 + 0.2439x + 3.634 R2 = 0.95 
y = -0.1386x2 + 0.4894x + 4.614 R2 = 0.87 
y = -0.165x2 + 1,755x + 3.39 R2 = 0.99 

Glomus 
GL – Ms 2 

R. loti 
R. meliloti  
R. trifolii 

r = -0.92 
r = 0.98 
r = -0.94 

y = -0.0957x2 + 0.2623x + 4.192 R2 = 0.86 
y = 0.1064x2 + 0.3204x + 3.776 R2 = 0.95 
y = -0.025x2 + 0.055x + 0.51 R2 = 0.86 

Glomus 
GL – Tr 4 

R. loti 
R. meliloti  
R. trifolii 

r = -0.83 
r = -0.94 
r = 0.98 

y = -0.1043x2 + 0.4797x + 5.566 R2 = 0.91 
y = -0.0407x2 - 0.0107x + 4.812 R2 = 0.88 
y = -0.1114x2 + 1.4806x + 3.722 R2 = 0.98 

Y – growth rate of Glomus intraradices (mm / day) 
X – number of bacteria / cm-2 

 
Our study shows the possibility of using another culture medium than classical one 

(Kijme et al., 1988). We have noticed the existence of of clear specificity between the 
compatibility of Rhyzobium bacteria and different possible forms of G. intraradices, even 
though the specialized literature does not mention the existence of any varieties or subspecies 
of G.intraradices (Eva Wegel et al. , 1998). In the future we will try to identify these special 
forms of Glomus intraradices fungi , compatible with the plant and the partner bacteria. 
 

CONCLUSIONS 
Our experimental results have shown that, at the level of plant rhysosphere a rigorous 

selection takes place, regarding the future partners which will colonize the radiculary system of 
host plants, namely fodder grass plants within the symbiotic complex. We have also 
emphasized the existence of desired specificity of compatibility, of synergism between the 
symbionts G. intraradices and Rhyzobium, aspects which result from the positive correlation 
coefficients. Thus, our results show the existence of synergic relation between G. intraradices 
fungi and the Rhyzobium sp. bacteria drawn from the same fodder grass plant and of 
antagonistic relation between these symbionts when the host plant is different. 
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The practical importance of this preliminary study leads us to the idea of preparing, in 
the future, of some possible biopreparates with these selective symbionts, taking into account, 
especially, the high degree of compatibility between these symbionts. 
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