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The possibility of applying grafting to improve fruit quality has been scarcely investigated. Different shoot
tomato (Solanum lycopersicum) genotypes were grafted onto distinctly-different tomato rootstocks and
the effect of the rootstock on two important fruit quality parameters, soluble solids content (SSC) and
titratable acidity (TA), was studied under both non-saline and saline conditions. Increased SSC and TA in
fruits from grafted plants grown under saline conditions were observed on different grafting combina-
ruit yield
oluble solids
itratable acidity
alinity
ootstock
cion
ecombinant inbred lines

tions. One of these rootstocks (cv. Radja) was able to induce increases in both fruit yield and fruit quality
traits of the scion. When recombinant inbred lines (RILs) from the crossing of the cultivated tomato and
wild tomato (Solanum cheesmaniae) were tested as rootstocks, using the commercial hybrid ‘Boludo’ as
scion, the rootstock also improved SSC and TA when grafted plants were grown under non-saline con-
ditions. On the whole, these results show the effectiveness of grafting with respect to upgrading of fruit
quality in tomato, which is of great importance as grafting is a rapid and efficient alternative to achieve

this goal.

. Introduction

Since tomato (Solanum lycopersicum L.) is one of the most impor-
ant horticultural crops in the world, and since consumers demand

ore varieties of higher quality, strategies focused on increasing
ruit quality continue to be of great interest (Dorais et al., 2001;
ruda, 2005, 2009). Fruit quality is defined as a combination of
isual stimuli, like size, shape and colour, and sensory proper-
ies, like sweetness, acidity and aroma (Bai and Lindhout, 2007).
esearch on the genetic control of fruit quality traits has been
ominated by studies of the ripening process, since this specific

evelopmental process in fruit greatly affects the evolution of sev-
ral quality parameters, like colour, aroma, SSC and TA. High SSC
nd TA are highly desirable not only in processing tomato cultivars
ut also in fresh-market cultivars due to the important contri-

Abbreviations: SSC, soluble solids content; TA, titratable acidity; RILs, recombi-
ant inbred lines; U, UC82B (processing tomato cultivar); K, Kyndia (fresh-market
omato cultivar); M, Moneymaker (fresh-market tomato cultivar); P, Pera (fresh-

arket tomato cultivar); R, Radja (fresh-market tomato cultivar); B, Boludo
fresh-market tomato cultivar); EC, electrical conductivity; SE, standard error.
∗ Corresponding author at: Department of Stress Biology and Plant Pathology,
EBAS-CSIC, Campus de Espinardo, P.O. Box 164, E-30100 Espinardo-Murcia, Spain.
el.: +34 968 39 63 57; fax: +34 968 39 62 13.

E-mail address: borjaflores@cebas.csic.es (F.B. Flores).
1 These authors contributed equally to the work.
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bution of sugars and acids to the overall flavour and nutritional
value of tomatoes (Cuartero and Fernandez-Muñoz, 1999). Apply-
ing molecular marker-assisted breeding selection in order to obtain
cultivars with high SSC and other quality parameters has proven
difficult yet positive results have been achieved (Lecomte et al.,
2004). As a consequence of inbreeding during tomato domestica-
tion, the genetic diversity in cultivated tomato (S. lycopersicum)
is very narrow (Foolad, 2007). The lack of diversity in the culti-
vated tomato can be visualised using DNA technologies. Very few
polymorphisms within the cultivated tomato gene pool have been
identified, even using sensitive molecular markers (Van Der Beek et
al., 1992; Villand et al., 1998; Park et al., 2004; Garcia-Martinez et
al., 2005; Tam et al., 2005). Another strategy for improving tomato
fruit SSC consists of the development of new genotypes through
introgression of genetic traits from wild relative species such as
Solanum pimpinellifolium, Solanum pennellii, Solanum cheesmaniae
and Solanum chmielewskii (Eshed and Zamir, 1994; Chetelat et al.,
1995; Goldman et al., 1995; Harada et al., 1995; Fridman et al.,
2000; Husain et al., 2001; Balibrea et al., 2006). Germplasm from
wild-type tomato relatives is currently used to improve this quality
parameter and other organoleptic and nutritional characteristics in

tomato fruit, by conventional marker-assisted and genetic transfor-
mation breeding strategies (Baxter et al., 2005; Tieman et al., 2006).
However, despite the high variability of the species within the
genus Solanum regarding SSC levels in fruit, breeders have had lim-
ited success in increasing SSC without losing other production traits

dx.doi.org/10.1016/j.scienta.2010.03.026
http://www.sciencedirect.com/science/journal/03044238
http://www.elsevier.com/locate/scihorti
mailto:borjaflores@cebas.csic.es
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Inai et al., 2006; Caliman et al., 2008). Finally, the possibility of
pplying plant transformation technologies to obtain genetically-
odified tomato plants yielding fruits with increased SSC and TA

ives rise to socio-economic concerns, because of the reluctance of
onsumers to accept the use of genetically-modified organisms in
ood production.

Tomato plants may have different growth habits, being
ontrolled by the SELF-PRUNING (SP) gene the condition of ‘deter-
inate’ (sp/sp) and ‘indeterminate’ (SP−) growth habitats of the

lant (Carmel-Goren et al., 2003). SSC is the most important qual-
ty criterion for tomato paste processing, whose cultivars are of
eterminate growth, and consequently fruit SSC has been the
ocus of numerous genetic and breeding programs in processing
omato cultivars (Cuartero and Fernandez-Muñoz, 1999). How-
ver, the advances have been scarcer in the high-yielding tomato
ultivars, which are used for greenhouse culture, and they have
ndeterminate growth habitat. This is in great part due to a nega-
ive correlation between yield ant SSC found generally in tomato;
hus, although fruit size and yield have been increased substan-
ially in last years, SSC has remained essentially unchanged (Bai
nd Lindhout, 2007; Foolad, 2007). Within this perspective, it is
mportant to identify specific agronomic techniques that can be
sed to improve fruit quality in indeterminate growth cultivars.
he classical way of improving fruit SSC in a tomato cultivar has
een through increasing the electrical conductivity of the nutrient
olution (Mizrahi et al., 1988; Adams, 1989; Balibrea et al., 1997;
etersen et al., 1998) – in spite of the provoked salt stress, which
enerally reduces fruit yield (Caro et al., 1991). Salinity mainly
educes the accumulation of water in the fruit (Ehret and Ho, 1986),
esulting in increased concentrations of sugars and acids in fruit
uice. Consequently, fruit taste is substantially improved, but the
melioration of fruit quality is due mainly to a concentration effect
aused by a reduced water content of salt-stressed fruits (Mitchell
t al., 1991; Plaut et al., 2004).

As a rapid alternative to the relatively-slow breeding methodol-
gy aimed at increasing fruit quality and as a way to overcome the
roblems caused by irrigation with saline water, grafting of exist-

ng elite, commercial cultivars onto selected rootstocks could be a
romising tool (Colla et al., 2008; Proietti et al., 2008). Grafting has
een used widely in the production of tomatoes, in order to dimin-

sh damage by soil pathogens (Lee, 1994) and, more recently, grafts
ave been used to induce resistance against low (Venema et al.,
008) and high temperatures (Rivero et al., 2003; Abdelmageed and
ruda, 2009), against iron chlorosis in calcareous soils (Romera et
l., 1991), to enhance nutrient uptake (Ruiz et al., 1997), to increase
ynthesis of endogenous hormones (Proebsting et al., 1992) and
o optimise water use (Cohen and Naor, 2002). It was shown pre-
iously that the rootstock can also increase salinity tolerance in
omato, evaluated on the basis of fruit yield (Estañ et al., 2005;

artinez-Rodriguez et al., 2008). Consequently, grafting is a use-
ul tool for commercial growers. With regard to the possibility of
sing grafting in order to increase fruit quality, previous studies
uggest that the traits associated with fruit quality are translo-
ated to the scion through the xylem (Lee, 1994). In this sense, it
s noteworthy that grafting of tobacco plants onto tomato root-
tocks essentially eliminated foliar nicotine under saline as well
s optimal conditions (Ruiz et al., 2005). However, depending on
he scion-rootstock combination, either a decrease or an increase
n fruit quality seemed to occur. Thus, melon plants grafted onto
ifferent Cucurbita spp. rootstocks showed a remarkable deteriora-
ion of taste and texture in some combinations and this effect was
ore severe under greenhouse conditions, where fertigation was
ore efficient (Traka-Mavrona et al., 2000). Contrarily, an increase

n carotenoids due to grafting was observed in two tomato culti-
ars grafted onto a tomato hybrid rootstock, under both non-saline
nd saline conditions; in that study, however, SSC and TA, the
Fig. 1. Outline of the experimental design.

most important chemical quality parameters for tomato, were only
affected by salinity, not by grafting (Fernandez-Garcia et al., 2004).
This could be due to the fact that control of fruit quality resides
mainly in the shoot, not in the root, or that the rootstock effect
on fruit quality depends on the genotype used as scion, as was
observed in previous salinity experiments (Martinez-Rodriguez et
al., 2008; Santa-Cruz et al., 2002). In order to know if grafting is a
valid strategy to improve fruit quality under both non-saline and
saline conditions, scions of different indeterminate tomato vari-
eties were grafted onto distinctly-different rootstocks, including
pure lines, hybrids and a set of RILs resulting from the crossing
of the cultivated tomato and the wild species S. cheesmaniae. The
effects of the rootstocks on the fruit quality traits SSC and TA were
studied.

2. Material and methods

2.1. Plant material, grafting and culture conditions

Three different experiments were carried out in a greenhouse
located at Murcia (Spain) (Fig. 1). In the first experiment, inde-
termined commercial cultivar Kyndia (K) was used as scion and
the determined-processing tomato cv. UC82B (U) was selected as
rootstock due to its generally higher SSC compared with the fresh-
market tomato or indetermined-growth tomato cultivars (Cuartero
and Fernandez-Muñoz, 1999). In the second experiment, another
indetermined genotype, ‘Moneymaker’ (M), was used as scion
and grafted onto the same rootstock used in the first experiment
(UC82B), and on other two different indetermined tomato geno-
types: the pure line ‘Pera’ (P) and the commercial hybrid ‘Radja’
(R), which were selected because of their positive effects on fruit
yield in a saline medium (Martinez-Rodriguez et al., 2008). Finally, a
third experiment was performed using the indetermined commer-
cial tomato hybrid ‘Boludo’ (B) as scion and six RILs (L21, L64, L164,
L214, L299 and L364), originating from the crossing of the cultivated
tomato and the wild tomato species S. cheesmaniae, as rootstocks
(Fig. 1). This wild tomato is salt-tolerant (Bolarin et al., 1991) and
it showed a different behaviour with regard to fruit quality when

compared with the cultivated tomato (Balibrea et al., 2006). The
RILs lines were selected by their different effects on fruit yield of
the scion under saline conditions (Estañ et al., 2009): three RILs
showing higher fruit yields at 75 mM NaCl when used as rootstocks
in grafting with Boludo as scion, and another three showing yields
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imilar to that found with self-grafted Boludo plants when grown
n the same saline conditions.

Seeds of the different tomato genotypes were sown directly in
ots filled with a 2:1:1 (v/v) mixture of peat:perlite:siliceous sand,
nd germinated in a growth chamber under controlled conditions
28 ◦C and 90% relative humidity, in darkness). From germina-
ion until transplantation to the greenhouse, the plants were
rown in the same growth chamber, where the environmental
onditions were optimised for the growth of tomato seedlings.
he temperature was 25/18 ◦C and relative humidity 60/80%, in
he light and dark periods, respectively. During the 16-h light
eriod, the photosynthetic photon flux density at plant level was
85/135 �mol m−2 s−1 (400–700 nm).

When seedlings had developed 3–4 true leaves, the tomato
enotype used as the scion was grafted, as described by Estañ et al.
2005), either onto roots derived from a different plant of the same
enotype or onto roots of different genotypes used as rootstocks.
he first graft combination, that is, the self-grafted cultivar, was
sed as the control of the experiments. The same environmental
onditions were maintained during the grafting operation, except
or the photoperiod; after the first day, in which the grafted plants
emained in darkness, the photoperiod was increased over 3 days
ntil the required conditions were achieved (day length of 16 h with
photon flux density of 385/135 �mol m−2 s−1).

.2. Greenhouse control and saline cultivation conditions

In each of the independent experiments, eight plants per graft
ombination and treatment were transferred to a polyethylene
reenhouse after the grafts had been established (2 weeks after
rafting) (Fig. 1). The grafted plants were labelled and arranged in
completely randomised design within each inner row, which cor-

esponded to each treatment; they were surrounded by guard rows
o avoid border effects on the cultivation. Plants were grown in pots
35 L) filled with coconut fibre, using a drip-irrigation system, with
programmed flow of 4 L h−1, and standard fertilisation for tomato
ulture (Cuartero and Fernandez-Muñoz, 1999). Training on a trel-
is, pruning and application of pesticides followed the standard
ultural practices of the area. The fertigation solutions were pre-
ared in 2000-L tanks, with local irrigation water (EC = 0.9 dS m−1)
nd salt treatments generated by adding NaCl to the tanks at con-
entrations selected on the basis of previous results (Estañ et al.,

005). In the first experiment, 50 mM NaCl was used as salt treat-
ent; in the 2nd one plants were treated with 25 and 50 mM NaCl,

nd in the 3rd experiment a higher salt level was used (75 mM
aCl). In all experiments, plants grown without salt were used
s controls. The mean EC values of the irrigation solutions were

ig. 2. Effect of the rootstock on the fruit yield (panel a) and the fruit quality traits, soluble
ycopersicum) ‘Kyndia’ plants grafted onto their own root (K) or onto the processing tom
esults are expressed as means ± SE. A significant difference between self-grafted plants
turae 125 (2010) 211–217 213

around 2.2 dS m−1 for the control and 4.5, 7.0 and 9.5 dS m−1 for
the salt treatments of 25, 50 and 75 mM NaCl, respectively. The
salt treatments were applied to the plants 10 days after trans-
plantation, when the grafted plants had developed 7–8 true leaves,
and were maintained until the end of the experiments. The salin-
ity levels were increased gradually over 3 days in all three salinity
treatments.

2.3. Fruit harvest and analytical methods

Harvesting of tomato fruits for quality analyses was performed
by collecting ripe fruits, weekly, during 2 months. For each plant,
a sample made up of at least four ripe fruits from the third-fourth
trusses was taken for analysis of the fruit quality parameters SSC
and TA. The number and weight of fruits collected per plant were
recorded for all ripe fruit harvested, in order to determine fruit
yield. After sampling, fruits were oven-dried at 85 ◦C to a constant
mass, to measure fruit water content. For SSC and TA determi-
nations, approximately 20 g of the mesocarp of each fruit were
homogenised. Analyses of SSC and TA were performed according to
Flores et al. (2007). SSC was determined on this fruit homogenate
in triplicate, by refractometry using an ATAGO PR-101 digital
refractometer with automatic temperature compensation (Tokyo,
Japan), and expressed as ◦Brix at 20 ◦C. TA was determined from
the juice obtained, in triplicate, by taking 5–10 g of the mesocarp
homogenate and adding distilled water up to 50 mL, followed by
pH titration with 0.1 M NaOH up to pH 8.1, and was expressed as
grams of malic acid per 100 g of fresh weight (g 100 g FW−1).

2.4. Statistical analysis

The data shown are the mean ± standard error (SE) of deter-
minations performed for each sample. As previously mentioned, a
sample consisted of at least four fruits from eight plants per graft
combination and treatment. The Student’s t-test at a confidence
interval of 95% (P ≤ 0.05) was performed to determine whether the
mean values of each graft combination differed significantly from
those of the self-grafted plants.

3. Results

When the comparative responses of the self-grafted plants of

Kyndia (K/K) and Kyndia grafted onto UC82B (K/U) were studied,
the rootstock did not have a positive effect on fruit yield in either
non-saline and saline conditions (50 mM NaCl), the fruit yield of
K/U plants even showing a tendency to decrease compared with
the self-grafted K/K plants (Fig. 2a). Water content of the fruits was

solids content (SSC, panel b) and titratable acidity (TA, panel c) of tomato (Solanum
ato cv. ‘UC82B’ (U) under non-saline and saline growth conditions (50 mM NaCl).
and the graft combination plants is indicated by * (P ≤ 0.05).
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ig. 3. Effect of the rootstock on the fruit yield (panel a) and the fruit quality traits, s
ycopersicum) ‘Moneymaker’ plants grafted onto their own root (M) or onto ‘Pera’ (P
esults are expressed as means ± SE. A significant difference between self-grafted p

ot affected, as similar values were found in all plants (89.9 ± 0.2,
9.2 ± 0.2, 89.8 ± 0.1 and 88.5 ± 0.3% FW for K/K and K/U plants in
ontrol and saline conditions, respectively). However, SSC and TA
howed an increase in the graft combination K/U compared with
/K fruits, with significant differences being achieved when the
lants were grown under salinity (50 mM NaCl) (Fig. 2b and c).

A second experiment was carried out with the aim of deter-
ining whether rootstocks increasing the fruit yield of the shoot

enotype under saline conditions, like Pera and Radja, were also
ble to raise fruit quality. No significant differences were found
mong the fruit yields of the graft combinations Moneymaker/Pera
M/P), Moneymaker/Radja (M/R) and Moneymaker/UC82B (M/U)
nder control conditions (Fig. 3a). However, in the saline medium
ith 50 mM NaCl, fruit yield was significantly higher when Pera or
adja was the rootstock, compared with M/M and M/U plants. The
ame trend was observed with 25 mM NaCl, although no significant
ifferences occurred (Fig. 3a). As in the previous experiment, no
ignificant changes were observed in fruit water content for the dif-
erent graft combinations, either in non-saline or saline conditions
data not shown).

With regard to the effect of the rootstock on fruit quality, the
/U fruits tended to have higher SSC compared with M/M, under

on-saline conditions (Fig. 3b), although differences were not sig-
ificant, as occurred in the previous experiment using Kyndia as
he shoot genotype. The only significant rootstock-induced change

ith regard to fruit quality under non-saline conditions was found

n the TA of the M/P fruits, which showed a significant rise com-
ared with control M/M fruits (Fig. 3c). Under saline conditions, SSC

ncreased significantly in fruits from M/U and M/R grafted plants,
ompared with M/M fruits, this rise being higher when salinity
solids content (SSC, panel b) and titratable acidity (TA, panel c), of tomato (Solanum
82B’ (U) or ‘Radja’ (R). Plants were grown without salt and with 25 or 50 mM NaCl.
and the graft combination plants is indicated by *(P ≤ 0.05).

was higher (comparing results obtained with 25 and 50 mM NaCl)
(Fig. 3b). The TA also increased significantly in M/R fruits at 25
and 50 mM NaCl, as was observed for SSC, whereas in M/U fruits
this quality parameter only augmented significantly at 50 mM NaCl
(Fig. 3c).

In order to study more fully whether grafting really has a pos-
itive effect on fruit quality, a third experiment was performed
by using RILs lines as rootstocks. In non-saline conditions, the
whole set of RILs used as rootstocks showed no significant dif-
ferences compared with self-grafted Boludo plants regarding fruit
yield, the values being around 7000 g plant−1. Under saline condi-
tions (75 mM NaCl), fruit yield increased approximately 20% in the
graft combinations B/L214, B/L299 and B/L364, compared with the
self-grafted Boludo plants (B/B), whereas the other three combina-
tions (B/L21, B/L64 and B/L164) showed fruit yields similar to B/B
plants (Fig. 4a). With regard to fruit quality, the highest rootstock-
induced rises in both SSC and TA under non-saline conditions were
observed in the graft combinations B/L164 and B/L364, for which
the values of both parameters were significantly higher than for
B/B (Fig. 4b and d). It is interesting to point out that the latter
graft combination (B/L364) increased its fruit yield under salin-
ity, whereas the former (B/L164) did not. Under salinity, B/L64
was the only graft combination where both TSS and TA increased
significantly, whereas in B/L164 only SSC was significantly higher
(Fig. 4c and e). Regarding the two combinations where fruit quality

increased under non-saline conditions, B/L164 and B/L364, the for-
mer maintained a significantly higher SSC compared with the B/B
control, in both control and saline conditions, although in the latter
growth conditions this high SSC was much less accentuated (Fig. 4b
and c).
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Fig. 4. Effect of the rootstock on the fruit yield (panel a) and the fruit quality traits,
soluble solids content (SSC, panels b and c) and titratable acidity (TA, panels d and e),
of plants of the commercial tomato (Solanum lycopersicum) hybrid ‘Boludo’ grafted
onto their own root (B) or onto six recombinant inbred lines (RILs) resulting from
t
n
a
c
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e
t
m
d
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c
w
s
o
o

he cross between the cultivated tomato and the wild species Solanum cheesma-
iae. Plants were grown without salt or with 75 mM NaCl. Results are expressed
s means ± SE. A significant difference between self-grafted plants and the graft
ombination plants is indicated by *(P ≤ 0.05).

. Discussion

Under standard growth conditions, grafting did not have any
ffect on fruit yield; no significant differences were found among
he different graft combinations evaluated in the three experi-

ents, a result which corroborates previous ones obtained with
ifferent shoot tomato genotypes (Estañ et al., 2005; Martinez-
odriguez et al., 2008). But this parameter increased in saline

onditions when Pera or Radja were used as rootstocks compared
ith Moneymaker (control self-grafted plants) and UC82B in the

econd experiment (Fig. 3). These results corroborated those previ-
usly obtained (Martinez-Rodriguez et al., 2008). Here again it was
bserved that the positive effect induced by the rootstock increased
turae 125 (2010) 211–217 215

with the level of stress. When the tomato cultivars UC82B and Radja
were used as rootstocks, the highest increases in fruit SSC and TA
were observed in the grafted plants grown in the saline medium
(Figs. 2 and 3). Since fruit water contents were not affected by the
saline conditions in these grafted plants, the increases of the fruit
quality traits induced by the rootstock were not due to the solute
concentration by dehydration such as has been generally observed
in tomato (Mitchell et al., 1991; Bolarin et al., 2001), but through
a net solute accumulation (Balibrea et al., 2006). The fact that fruit
water content was not affected by salinity, but fruit quality traits
increased is very interesting as the increases of SSC found in fresh-
market and processing tomatoes submitted to either salinity or
water stress were generally explained by a reduction of fruit water
content (De-Pascale et al., 2001; Zegbe-Domínguez et al., 2003).
But the rootstock was able to induce significant increases in fruit
SSC and TA not only under saline conditions but also when the
grafted plants were grown under optimal conditions, according to
the results from the third experiment, using recombinant inbred
lines as rootstocks (Fig. 4). Thus, the highest increases of fruit SSC
and TA in the whole assayed set of grafted plants were found for
the commercial tomato hybrid Boludo grafted onto L164 (B/L164)
and grown under non-saline conditions.

The simultaneous increase of both fruit yield and SSC in com-
mercial tomato cultivars has proved difficult (Bai and Lindhout,
2007). One of the main reasons is the inverse relationship between
fruit yield and SSC, which seems to become stronger under saline
conditions (Petersen et al., 1998). In this study, however, the ben-
eficial effect induced by the rootstock on the fruit quality of the
shoot genotype was not associated with the effect on the fruit yield
in saline conditions. Thus, M/P plants had higher fruit yield in saline
than in non-saline conditions compared with the M/M control, but
the higher values of SSC and TA of fruits from the former plants
found in standard growth conditions were abolished when plants
were grown in saline conditions (Fig. 3). By contrast, no signif-
icant differences were found regarding fruit yield between M/U
and M/M, regardless of the conditions of plant growth, although
marked upsurges in SSC and TA occurred in fruits from M/U plants
compared with the M/M control when both were cultivated under
salinity. M/R was the only graft combination exhibiting increases in
both fruit yield and fruit quality, determined as SSC and TA, under
salinity, compared to the M/M control (Fig. 3). These results indi-
cate that a rootstock selected with the aim of increasing fruit quality
would not be the appropriate one under saline plant growth condi-
tions due to fruit yield reduction, and vice versa. The best rootstocks
would be those showing a positive effect for both fruit yield and
fruit quality, as when cv. Radja was used as rootstock. It is inter-
esting to point out that high SSC and TA are highly desirable in
fresh-market production due to the important contributions of sug-
ars and acids to the overall flavour and nutritional value of tomatoes
(Yousef and Juvik, 2001). However, Mizrahi et al. (1988) indicated
that flavour is not always dependent on total sugars content and
Grierson and Kader (1986) reported that flavour is related to both
sugar and acid contents, with high sugar concentrations, together
with relatively high acidity, giving the best flavour in tomato.

5. Conclusion

Overall, it is concluded that grafting is an effective agricultural
approach to improve fruit quality under both adequate growth con-
ditions and salinity, and the results indicate that the fruit quality

of the shoot, at least partially, depends on the root system. The
fact that the positive effect of the rootstock on fruit quality may be
dependent on both, the shoot and root genotypes, as well as the
growth conditions, with or without stress, makes the selection of
optimum rootstocks a difficult task. Thus, if genotypes such as Radja
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ave been evaluated as rootstocks with no apparent influence on
ruit quality in grafted plants grown under normal conditions, the
onclusion would be either that the characteristics of these root-
tocks are not useful to increase fruit quality or worse, that the fruit
uality of grafted plants depends on the shoot genotype and not on
he root system. However, cv. Radja is a very interesting root geno-
ype with regard to tomato production under salinity because of
ts ability to increase both fruit yield and fruit quality under these
onditions. Since the results obtained in this study indicate that
rafting represents an effective tool not only for overcoming the
alinity problem but also for enhancing fruit quality, future work
ill be aimed at the selection of rootstocks able to increase the fruit

uality of the shoot genotype.
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