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There is much published information on the relationship be­
tween Xiphil1ema index Thorne et Allen and grapevine fanleaf virus, 
for which the nematode is the main natural vector (Martelli, 1978) 
but there is little information on the direct effect of nematode feed­
ing on young vines (Radewald and Raski, 1962; Van Gundy et al., 
1965; Cohn and Orion, 1970; Kirkpatrick et al., 1965; Boubals et a!., 
1971 ). 

Therefore the relationship between different population densities 
of X. index and the growth of the grape plant (Vitis vinifera D.C.) 
was studied in 1983 in the glasshouse. 

Materials and Methods 

Plastic pots containing 160 cm3 of a steam sterilized sandy soil 
(sand 89 %; clay 7 %; silt 4 % and organic matter 2 %) were planted 
with a 45 day old seedling of grapevine cv. Aglianico. The seedlings 
had been reared in a glasshouse at 20-23a C. One week after transplant­
ing, a suspension of juvenile and adult X. index from a population 
reared on fig. (Ficus carica L.) in a glasshouse was poured into 
four holes around the seedling roots, to give a geometric series of 
inoculum levels of 0, 0.31, 0.62, 1.25, 2.5 ... 320 and 640 nematodes/l0 
cm3 of soil. 
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The pots were arranged on a bench in a randomized block design 
comprising six replications per inoculum level in a glasshouse kept 
at 21 ± 2°C. 

Three months after inoculation the plants were removed from 
the pots and tops and roots were weighed separately. The nematodes 
in each pot were extracted by a centrifugation and silica gel method 
(Coolen and D'Herde, 1977); eggs, juveniles and adults of X. index 
were counted . 

Results and Discussion 

The effec t of X. index on the growth of the grapevine cv. Aglia­
n ico was no ticeable at a population density of 2.5 nematodes/ lO emJ 

of soil. A population density of 80 x. index resulted in very s tunted 
plants with only one or two reddish true leaves (Fig. 1) . 

64 J 

Fig. 1 - Effecl of increasing densit ies (from righ t to left) of Xiphinema index 
(nematode/em) soil) on the growth or grapevine ev. Aglianico, three months 
after transplanting. 

- 186-



y 

0.8 

0.6 

0.4 

0.2 

o 

• • - ... -. ----.---. 

P-T 
Y =0.05+0.95Z 

m=0.05 

T =1.7 

T 
I 

.~.-. 
I.. .......... ---'----'----I._--I._--I._--'-_--'-_--'-_--L_--L_-J 

o 0.62 2.5 10 40 160 640 Pi 

Nematodes /10 cm
3 

soil 

Fig. 2 . Relation between initial population densities (Pi) of Xiphinema index 
and relative top weight (y) of grapevine plants. 
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Fig. 3 - Relation between initial (Pi) and final (Pf) population densities of 

Xiphinema index. 



The data (Fig. 2) fit the curve according to the equation y = m + 
(1 - m) ZP-T (Seinhorst, 1965), for P ~ T and y = 1 for P ~ T, 
where y = relative yield; 111 = minimum relative yield; P = initial 
density of the nematode; T = tolerance limit; Z = a constant < 1 and 
Z-T = 1.05. A tolerance limit T of grapevine to X. index of 1.7 nema­
tode/l0 cm3 of soil and a relative minimum yield (m) of 0.05 were 
derived in this way (Fig. 2). 

The relationship between initial (Pi) and final (PE) population of 
the nematode (Fig. 3) shows a fairly high rate of multiplication. 

A maximum multiplication rate (Pf/Pi) of eight was observed at 
smaller initial populations, then it decreased as the initial population 
increased and an equilibrium density of 46.7 was estimated. There 
was considerable damage of the roots caused by x. index, with rela­
tively large galls formed especially at the larger initial population 
densities (Fig. 4). It seems that damage to grapevine caused by X. 

Fig. 4 - Effect of Xiphinema index on grapevine roots; (A) control, (B) lightly 
infested and (C) heavily infested. 
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index is more severe than that caused by root-knot nematodes, Me­
loidogyne spp., probably because the former feeds more extensively 
on the root tips, as shown by previous investigations (Vovlas et al., 
1978; Di Vito et al., 1983). 

The authors acknowledge the technical assistance of Mr. A. Carella. 

SUMMARY 

The effect of initial population densities of Xiphinema index on the growth 
of grapevine (Vitis vinifera D.C.) cv. Aglianico was studied in a glasshouse at 
21 ± 2°C. Grape seedlings were transplanted in plastic pots containing 160 cm3 

of soil and inoculated with 0, 0.31, 0.62, 1.25 ... 640 X. index/l0 cm3 of soil. Fitting 
the data to the equation y = m + (1 - m) ZP-T indicates a tolerance limit of 
grapevine to the nematode of 1.7 individuals/l0 cm3 of soil and a relative mi­
nimum yield of 0.05. Final populations of the nematode were larger at lower 
initial densities, the rate of multiplication decreased with the increase of the 
initial population and an equilibrium density of 46.7 was estimated. 
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