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infection. Samples of fresh roots were taken on 28.09.5, 28.11.05 and 16.01.06 and 
cut into 1.0-cm segments. All segments of each treatment were massed together, 
cleared with 2% KOH, and stained with tripan blue (Phillips and Hayman 1970). Fifty 
samples for each treatment were analyzed and the percentage of root length 
containing vesicles was assesed by the gridline-intersect method (Giovanetti and 
Mosse 1980), mounted on microscope slides and estimated by observation with 200 X 
magnification.  

2. Foliar analysis. Included: N, P, K, Ca, Mg, Fe, Mn, Cu, and Zn (leaves sampled at 
veraison). Chemical methods. Leaf samples were cleaned; owen dried at 60 °C and 
reduced in particle size. Wet digestion was utilized for organic matter destruction in 
the case of N, P, K, Ca, Mg and dry ashing for Fe, Mn, Cu and Zn. N (Kjeldahl), P 
(Colorimetric method), K (Flame photometer), Ca, Mg, Zn, Fe, Cu, Mn (Atomic 
absorption spectrophotometer).  

3. Vegetative and generative responses included measurements of shoot extension 
growth (two shoots per plant), increase in trunk diameter, length and diameter of 
nodes. Also number and area of leaves, according to the procedure of Gutierrez and 
Lavín (2000) and pruning weight (fresh and dry weight). Results were subjected to 
analysis of variance and the Tukey‘s multiple range test was employed in the case of 
significant differences to separate means. 

Results and discussion 

Root mycorrhizal infection. Results of this evaluation are presented in table 1. 

Tab. 1:  Mean mycorrhizal infection in roots of Cabernet Sauvignon grapevine (various 
dates)  

Treatments  Date of evaluation 

 28.09.5 28.11.05 16.01.06 

Control  6.0b 8.0c 16.8bc 

T1: 2,5 ml/plant  6.0b 17.2b 14.8c 

T2: 5,0 ml/plant  14.4a 29.6a 23.2b 

T3: 10 ml/plant  17.6a 24ab 34.8a 

Values marked by the same letters in column are not statistically different (P ≤ 0.05) according to 
Tukey's test. 
 

During both years (2005 and 2006) all treatments showed mycorrhizal infection, even 
the Control treatment where no AM were applied. These results reflect the presence of 
native mycorrhizas in the soil of the study, with activity in roots of grapevines. The 
greater degree of root infection was observed in treatment T3 (Highest doses of 
innoculum). The percentage of root length infected increased markedly during the 
second year in most of the cases, even in the control treatment (6.0%-16.8%). These 
results showed that the natural population of mycorrhiza of the soil can increase from 
year to year if appropriate conditions are given (minimal soil disturbance, no 
application of soil herbicides, adequate fertilization among others). According to the 
results of this study the AM fungus contained in the inoculant seem therefore to be 
able to infect grapevine roots, and the responses are significantly greater than the 
control without application. It seems that one application of the inoculant at the 
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moment of plantation is sufficient, if colonization has been taken part successfully, to 
secure mycorrhizal root colonization, but not great differences (increase or decrease 
of the infection) occur from year to year once the products have been applied. 

 

Foliar mineral content. Results of this evaluation are presented in table 2.  

Tab. 2:  Foliar mineral content  

T. % mg kg-1 
 N P K Ca Mg Fe Mn Cu Zn 
C. 1.59c 0.22a 0.86b 1.17ab 0.27ab 117.6a 120.0a 5.0a 11.3a 

T1 1.81b 0.18b 1.03a 1.06ab 0.27b 121.6a 85.6b 5.0a 11.3a 

T2 1.96a 0.18b 1.07a 0.95c 0.24c 118.0a 74.0b 6.0a 12.3a 

T3 1.60c 0.19b 0.86b 1.26a 0.28a 116.3a 126.3a 4.6a 12.0a 

Values marked by the same letters in column are not statistically different (P ≤ 0.05) according to 
Tukey's test. 

 

N, K: Values were significantly higher in the case of treatments T1 and T2. These 
results are similar with those reached by Alarcón et al. (2001). These authors 
observed significantly higher foliar concentrations of N and K in treatments with AM in 
grapevine.  P: Values were significantly lower in those treatments where AM were 
applied. In these cases the inoculation could have decreased the concentration, but 
not necessarily the uptake of P. We have to consider the dilution effect produced by 
the great shoot growth (table 4). If the P foliar content and the pruning dry weight, are 
considered together, we could estimate the total P concentration of the above ground 
section of the plant. In this case the concentration of P is significantly higher in 
inoculated plants (table 3). Ca: Was significantly lower in the case of treatment T2. Fe, 
Cu y Zn: Were not significantly affected by the treatments. Mg y Mn: Concentration 
decreased in the case of treatments T1 y T2. 

Tab. 3:  Estimation of the total P concentration in the above ground section of the plant 

Treatments mg 
Control   19,2 c 
T1: 2,5 ml/plant   25,1 b 
T2: 5,0 ml/plant   30,4 a 
T3: 10 ml/plant   30,1 a 
Values marked by the same letters in column are not statistically different (P ≤ 0.05) according to 
Tukey's test. 

 

Vegetative responses. Results of this evaluation are presented in table 4. 

Significant differences were detected for the evaluations of pruning weight (up to 93% 
increase). No significant differences were detected for trunk diameter, length and 
diameter of nodes, number and area of leaves. 
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Tab. 4:  Pruning weight (dry weight)  

Treatments   
Control  8,72 b 
T1: 2,5 ml/plant  13,68 a 
T2: 5,0 ml/plant  16,89 a 
T3: 10 ml/plant  15,34 a 
Values marked by the same letters in column are not statistically different (P ≤ 0.05) according to 
Tukey's test. 

Conclusions  

The studied inoculant has the capacity to colonize and persist in the roots of grapevine 
(AM-mycorrhizal fungus), enhance the concentration of P of the above ground section 
of the plant, the foliar concentration of N and K and improve the vegetative growth. 
They could decrease the foliar concentration, but not necessarily the uptake of P. 
These results obtained in experimental conditions and young plants have a practical 
importance. The studied inoculant could be applied in the nursery, where moderate 
amounts of colonization are often naturally achieved and in the vineyard after the 
transfer of these plants to a low-nutrient environment they could spread and enhance 
plant growth and production. 
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