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ABSTRACT: Rootstocks are widely used in viticulture due to their resistance to biotic and abiotic stress. Additionally, rootstocks can affect
vine growth and fruit quality. This study evaluated the compatibility and initial developmental of the ‘BRS Magna’ grafted on different
rootstocks The wedge graft technique on woody cuttings was utilized. The percentage of survival ranged from 0% (‘VR043-43’) to 98.33%
(‘101-14 MGT"), and the rootstock were grouped into three distinct groups. ‘IAC 313 Tropical’ and ‘SO4’ rootstocks were those ones with the
highest vigor in relation to initial shoot growth. However, ‘IAC 572 Jales’, ‘Harmony’, ‘3309 Couderc’ and ‘Gravesac’ had the best balance
between initial shoot growth and root development. The ‘BRS Magna’ when grafted on rootstocks ‘IAC 313 Tropical’, ‘SO4’ and ‘101-14
MGT’ showed the highest initial development rates, while when grafted on ‘R99’, ‘R110’and ‘420A4’, it showed the lowest initial development.
Key words: Vitis sp., seedling production, grafting.

Compatibilidade e desenvolvimento inicial de videiras ‘BRS Magna’
enxertada em diferentes porta-enxertos

RESUMO: Os porta-enxertos sdo amplamente utilizados na viticultura devido a sua resisténcia aos estresses bidtico e abiodtico. Além disso,
os porta-enxertos podem afetar o crescimento da videira e a qualidade dos frutos. O objetivo deste estudo foi avaliar a compatibilidade e
o desenvolvimento inicial de videiras ‘BRS Magna’ enxertada em diferentes porta-enxertos. A técnica de enxertia em fenda foi utilizada.
A porcentagem de sobrevivéncia variou de 0% (VR043-43) a 98,33% (101-14 MGT) e os porta-enxertos foram agrupados em trés grupos
distintos. Os porta-enxertos ‘IAC 313 Tropical’e ‘SO4 foram os de maior vigor em relagdo ao crescimento inicial da parte aérea. Ja ‘TAC 572
Jales’, ‘Harmony’, ‘3309 Couderc’e ‘Gravesac’tiveram o melhor equilibrio entre o crescimento inicial da parte aérea e o desenvolvimento
das raizes. ‘BRS Magna’ quando enxertada nos porta-enxertos IAC 313 Tropical’, ‘SO4’ e ‘101-14 MGT’ apresentou as maiores taxas de
desenvolvimento inicial, enquanto que, quando enxertada em ‘R99°, ‘R110°e ‘420A’, apresentou os menores valores iniciais de desenvolvimento.
Palavras-chave: Vitis sp., produgdo de mudas, enxertia.

Brazilian winemaking has stood out in the
last years for its social and economic importance in
the generation of income and employment (ZANUS,
2015). Grape production in Brazil was 1,591,986
tons in 2018, grown in an area of 74,475 hectares.
Total grapes yielded 51.39% production of wine,
juice and derivatives. Rio Grande do Sul is the largest
producer of the fruit, with an estimated production in
2019 of 666,423 tons, followed by Pernambuco and
Sao Paulo (ANUARIO BRASILEIRO DE HORTI &
FRUTI, 2020).

Juice elaboration emerges as an alternative
for the use of grapes due to its easy manufacturing
process, organoleptic aspects and nutritional value

(RIZZON & MENEGUZZO, 2007). In Brazil,
the consumption of grape juice was 1.23 liters per
person in 2017 (EMBRAPA, 2019). Among the
vine cultivars intended for juice production in
Brazil, ‘BRS Magna’ was released as an alternative
to improve the color, sweetness and flavor of the
produced grape juice (RITSCHEL et al., 2012),
these characteristics may be favored by using the
appropriate rootstock.

The use of adequate rootstocks can be an
alternative strategy to induce resistance to soil-borne
pests and diseases (MUROLO & ROMANAZZI,
2014), enhance tolerance to abiotic stresses (TSEGAY
et al.,, 2014), biochemistry (SOMKUWAR et al.,
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2014) mineral nutrition (KODUR et al., 2011) and
physiology (COOKSON & OLLAT, 2013).

An obstacle for obtaining successful
results with use grafting is the compatibility between
the scion and the rootstock. The compatibility is
defined as the establishment of a successful graft
union resulting in a proper functioning composite,
grafted plant (GOLDSCHMIDT, 2014). In practice,
incompatible combinations can be costly for nurseries
and replacing young vines that have declined in the
field is expensive. Unfortunately, there is not much
published definitive information on these issues
(HERNANDES & MARTINS, 2010).

In search of the ideal combination between
rootstock and scion for juice production, This study
evaluated the compatibility of the rootstock and
the initial development of ‘BRS Magna’ grafted in
different rootstocks.

The plant materials used in these
experiments were obtained from Germplasm Bank
Embrapa Products - Office Canoinhas-Santa Catarina,
Brazil. One-year-old shoots of seventeen grapevine
rootstocks were harvested in stage of dormancy and
adequate sanitary condition, which were as it follows:
‘Paulsen 1103°, ‘R99°, ‘R110’, ‘Gravesac’, ‘101-14
MGT’, ‘3309 Couderc’, ‘420A’, ‘Solferino’, ‘SO4°,
‘Kober 5BB’, ‘IAC 766 Campinas’, ‘Freedom’,
‘Harmony’, ‘VR043-43’, ‘Salt Creek’, ‘IAC 572
Jales’ and ‘IAC 313 Tropical’. The cultivar used as
scion was “BRS Magna”. Shoots of rootstock were
pre-cut in 30 cm and for scion with one meter.

Grafting was carried out in the
experimental area of the Universidade Tecnologica
Federal do Parand - Campus Pato Branco in
August 2018. Prior to the grafting, the plant
material (rootstock and scion) was submitted to
disinfestation through immersion in 1% sodium
hypochlorite solution for 10 min then, it was rinsed
in running water, followed by sprinkling with 70%
alcohol. After disinfestation, the pre-cut rootstocks
were prepared for grafting. Therefore, buds were
removed, and a cross section was performed in
the base of the cutting to increase the contact area
with AIB, after forcing. Also, the upper part was
cut about three centimeter above the last buds. In
relation to the scion, a cut was realized 3 cm below
and above of the buds. The wedge graft technique
was utilized. Grafts were tied with Buddy Tape® to
hold he grafting site and covered with Rebwachs
W.F® wax melted at 65 °C. Afterward, they were
wrapped in newspaper and placed in pots with 20
cm of water and kept in forcing ventilation chamber,
at a temperature of 19 °C for 21 days, in the dark.

After forcing, the base of the grafts were
washed and dipped in a solution of indolebutyric acid
(IBA) 2000 mg L for five seconds. Immediately
after IBA application, the grafts were planted in 3 L
pots containing commercial substrate and kept in a
greenhouse with approximate temperature of 25 °C and
drip irrigation system for three minutes (0 - 40 days
of development) and four minutes (40 - 120 days of
development) every four hours, with a flow rate of 2 L/
day per pot. Two applications of nutrient solution and
one application of mancozeb 2 g/ L were carried out.

The experiment was set in a randomized
block design with seventeen different rootstocks, each
one constitutes a difference of treatment. Four replicates
were used per treatment, with 15 grafts in each plot.

At 120 days in the greenhouse, the percentage
of grafts survival was analyzed, and posteriorly five
plants per treatment of each block were used for
destructive analysis, in which the following were
analyzed: the length of shoot and main roots; number
of main roots and leaves per plant and the leaf area,
determined through leaf area electronic integrator
(LI-COR 3100). The plant parts were dried at 60 °C,
separately, and after drying, they were weighed.

The data were initially subjected to the
Shapiro—Wilk test to verify the normality and to
the Oneillmathews test to verify the homogeneity
of variances. All variables met the assumptions and
were submitted to analysis of variance and means
were grouped by the Scott Knott’s test (p<0.05). All
the statistical analyses were carried in R language.

The percentage of survival ranged from
0% to 98.33%, and the rootstock were grouped into
three distinct groups (Table 1). The rootstocks ‘101-
14 MGT’, ‘IAC 572 Jales’, ‘Harmony’, ‘Gravesac’,
‘420 A’, ‘Kober 5BB’, ‘IAC 766 Campinas’, ‘SO4’,
‘3309 Couderc’, ’R99’, ‘Freedom’ and ‘Salt Creek’
formed a group with greater grafts survival. However,
‘VR043-43" showed 100% mortality; consequently,
all other parameters evaluated had zero value.

As for shoot length, with the exception
of “VR043-43’, the rootstocks were grouped into
a single group (Table 2). Regarding the number of
leaves, rootstocks were grouped into two groups in
which ‘Solferino’ and ‘R110’ showed the smallest
number of leaves, thus also showed smaller leaf
area. Two groups were formed for the leaf area. The
rootstocks ‘TAC 572 Jales’, ‘IAC 313 Tropical’,
‘Freedom’, 3309 Couderc’, ‘SO4’, ‘Harmony’,
‘Kober 5BB’, ‘101-14 MGT’, ‘IAC 766 Campinas’
and ‘Gravesac’ were those that had the highest values
of leaf area. The dry shoot mass showed the same
behavior as the leaf area.
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Table 1 - Survival averages at 120 days after grafting for 'BRS Magna' cultivar on different rootstocks.

Rootstocks Survival (%)
“101-14MGT’ 98.33 2’
‘IAC 572 Jales’ 93.33 a
‘Harmony’ 91.67 a
‘Gravesac’ 88.33 a
‘420 A° 83.34a
‘Kober 5SBB’ 83.34a
‘IAC 766 Campinas’ 81.67 a
‘S04’ 81.67 a
3309 Couderc’ 81.67 a
‘R99’ 80.00 a
‘Freedom’ 80.00 a
‘Salt Creek’ 78.33 a
‘Paulsen 1103’ 70.00 b
‘Solferino’ 68.34 b
‘IAC 313 Tropical’ 63.34b
‘R110° 51.67b
‘VR043-43’ 0.00 ¢

"Means followed by different letters differ by Scott-Knott test (p<0.05).

For the root length, the genotypes 3309 Couderc’ were those that showed greater
were divided into two groups, and the rootstocks lengths of primary roots. The other rootstocks were
‘Freedom’, ‘IAC 572 Jales’, ‘Paulsen 1103, grouped in the second group. In the same way, the
‘Harmony’, ‘Gravesac’, ‘IAC 313 Tropical’ and number of primary roots presented two distinct

Table 2 - Length of shoot (LS) and roots (LR), number of roots (NR) and leaves (NL), leaf area (LA) and dry mass of root (DMR) and
shoot (DMS) at 120 days after grafting of ‘BRS Magna’ cultivar on different rootstocks.

Rootstocks LS (cm) LR (cm) NR NL LA (cm?) DMR (g) DMS (g)
‘Paulsen 1103’ 65.79 a" 58.71a 13.94a 13.86 a 765.51b 5.78 ¢ 5.56b
‘IAC 572 Jales’ 81.38a 62.23 a 15.61 a 16.50 a 1285.11 a 11.86 a 11.96 a
‘IAC 766 Campinas’ 7120 a 3990 b 1279 a 15.11a 1030.31 a 7.52b 8.72a
‘IAC 313 Tropical’ 9525 a 5525a 18.58 a 17.17 a 1246.57 a 14.86 a 11.57 a
‘Gravesac’ 68.88 a 5525a 11.38b 16.13 a 101529 a 8.65b 8.09 a
‘R99’ 68.04 a 37.17b 10.96 b 1554 a 684.29 b 342¢ 3.66 b
‘Freedom’ 70.29 a 70.86 a 17.54 a 1556 a 1206.02 a 9.81b 10.96 a
‘Salt Creek’ 5771 a 44.54b 921b 12.73 a 691.38 b 251c 527b
‘Harmony’ 81.46 a 57.81a 18.29 a 14.46 a 1141.61 a 13.07 a 9.84a
3309 Couderc’ 65.13 a 54.06 a 13.19a 16.81 a 1175.73 a 9.42b 10.60 a
‘Solferino’ 50.34a 31.67b 10.08 b 9.50b 572.05b 3.14¢ 434b
‘R110° 42.88 a 42.38b 8.13b 837D 389.00 b 2.03 ¢ 2.65¢
‘420 A 64.05 a 37.55b 8.65b 13.80 a 691.59b 3.06 ¢ 493b
‘101-14MGT’ 73.19a 40.50 b 21.99a 15.55a 1056.12 a 12.20 a 9.01a
‘S04’ 87.16 a 47.82b 1439 a 18.08 a 1172.07 a 9.12b 10.13 a
‘Kober 5BB’ 76.65 a 4425b 16.21 a 1433 a 1100.80 a 6.39 ¢ 7.64 a

" Means followed by different letters in the column differ by Scott-Knott test (p<0.05).
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groups, where the rootstocks ‘101-14 MGT’ ‘IAC
313 Tropical’, ‘Harmony’, ‘Freedom’, ‘Kober 5BB’,
‘TAC 572 Jales’, ‘SO4’, ‘Paulsen 1103°, ‘3309
Couderc’ and ‘TAC 766 Campinas’ showed the highest
number of roots. However, for root dry mass, the
rootstocks ‘IAC 313 Tropical’, ‘Harmony’, ‘101-14
MGT’, ‘IAC 572 Jales’, ‘Freedom’, ‘3309 Couderc’,
‘SO4’°, ‘Gravesac’, ‘IAC 766 Campinas’ showed the
best results.

Principal component analysis showed
that ‘IAC Tropical’ and ‘SO4’ rootstocks were those
with the highest vigor in relation to initial shoot
growth. The other hand, ‘TAC Jales’, ‘Harmony’,
‘3309 Couderc’ and ‘Gravesac’ presented the best
balance between initial shoot growth on and root
development. The rootstock ‘Freedom’ was the one
that had the greatest initial development of roots.
‘Solferino’, ‘R99’ and ‘420A’ presented medium-
low vigor, with low initial root development.
‘Paulsen 1103’ and ‘Salt Creek’ presented medium

vigor, with intermediate root development (Figure
1).

Results showed that the percentage of
grafts survival varied according to the rootstock.
Similar results were obtained with ‘Syrah’ and
‘Chardonnay’ grafted on different rootstocks,
which can be attributed to the different levels of
welding of the grafts, which in some cases are quite
irregular. These cultivars, when grafted on ‘420A’,
showed low grafts survival (REGINA et al., 2012),
a result different from that obtained in this research.
However, the combination ‘BRS Magna’/*420A’,
caused minimal development of the seedling, which
can characterize an incompatibility.

The ‘BRS Magna’ presented different
initial development according to the rootstock. The
evaluation of the vigor that the rootstock provides
to the canopy is necessary for selecting the ideal
combination and the production techniques to be
adopted. More vigorous rootstocks are more suitable

Figure 1 - Principal component analysis of the BRS Magna grapevine grafted on sixteen rootstocks. “SDM:
shoot dry mass and RDM: root dry mass.
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for producing regions that have low soil fertility,
since they have a greater capacity of absorption
and transport of water, mineral salts and greater
production of substances that promote the vegetative
growth on the plants (HARTMANN & KESTER,
1990; LEAO et al., 2011), or sites where more than
one crop is cultivated per year. In these cases, low
vigor rootstocks do not present satisfactory vegetative
growth, resulting in lower production of the vines
(LEAO et al., 2011).

Adequate vigor should be sought, so
that its excess or lack will not be translated into
reduced productivity (ALVARENGA et al., 2002;
BORGHEZAN et al., 2011). The difference in vigor
of the cultivar is not only influenced by the rootstock,
but also by the vigor of the scion genotype. Cultivars
considered vigorous showed higher vegetative growth
when compared to low vigor cultivars, grafted on the
same graft (CLIMACO et al., 2003). The cultivar
‘BRS Magna’ has medium vigor (RITSCHEL
et al,, 2012), which may justify the lower initial
development when grafted on ‘Paulsen 1103°.

The “VR043-43 rootstock shows
incompatibility of grafting of woody cuttings. As
this hybrid originates from the Vitis rotundifolia
Michx x Vitis vinifera L. cross, there is genetic
incompatibility of the species Vitis rotundifolia
Michx for use as rootstock of commercial vine
cultivars (TORREGROSA & BOUQUET, 1995).
In addition, there is great difficulty in rooting
through woody cuttings, probably because of the
anatomical characteristics of this rootstock, which
influence the arrangement of fibers in the secondary
phloem, the permanence of fibers in the primary
phloem, narrow rays and small vessel elements, as
well as the high acid concentration and phenolics
near the places that could originate the adventitious
roots (MAYER et al., 2006). One solution to
consider in this study would be the use of semi-
woody or herbaceous cuttings that root more easily
than woody cuttings (GOODE JUNIOR & LANE,
1983).

In conclusion, the ‘BRS Magna’ when
grafted on rootstocks ‘IAC Tropical’, ‘SO4’
and ‘101-14 MGT’ showed the highest initial
development rates. The ‘BRS Magna’ grafted on
‘R99°, ‘R110° and ‘420A’ showed the lowest initial
development. Hybrid rootstocks originating from
crosses with Vitis berlandieri Planch showed low
root development. The “VR043-43’ rootstock shows
incompatibility of woody cuttings grafting in the
production of seedling through the technique of
wegde grafting.
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