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Abstract. Our research focuses on the Cabernet Sauvignon, Merlot and
Feteasca Neagrd varieties grafted on 7 root stocks and selections of root stocks.
We used the method of soil samples drawn from every 20 cm in depth, down to a
total depth of 100 cm, of which we removed and weighed the roots. According
to the data gathered, we proceeded to the graphical representation of the
development of the root system.
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Rezumat. Cercetdrile se referd la soiurile Cabernet Sauvignon, Merlot
si Feteascd neagrd, altoite pe 7 portaltoi si selectii de portaltoi. S-a folosit
metoda de prelevare a straturilor de sol din 20 in 20 cm addncime pdnd la
addncimea totald de 100 cm, din care au fost separate §i cantdrite rdaddcinile.
Pe baza datelor obtinute s-a procedat la reprezentarea grafica a dezvoltarii
sistemului radicular.

The promotion of the red wine production directorate of Cozmesti
viticultural center of Husi vineyard by SC Vinia SA lasi also had from the very
beginning an experimental nature, namely that of determining the most adequate
range of varieties and root stocks for that viticultural area, able to ensure good
grapes production for high quality red wines. The first experiment results were
published in 2004 and 2006 (D. Mursa et all.).

This paper shows the results of the research on the development of the root
system of the Cabernet Sauvignon, Merlot and Feteasca Neagra red wine varieties
grafted on various root stocks, in the first 6 years after their plantation.

MATERIAL AND METHOD

The experimental plantations date back from 2000 and they are located in the
Cozmesti Farm of S.C. VINIA. Experimental varieties:
A. FETEASCA - grafted on Berlandieri x Riparia, selection: Craciunel — 26 (C 26);
NEAGRA - grafted on Berlandieri x Riparia, selection: Craciunel — 71 (C 71);
- grafted on Berlandieri x Riparia, selection: Oppenheim — 4 (SO 4);
- grafted on Berlandieri x Rupestris, selection: Ruggeri — 140 (Ru 140);
B. CABERNET - clone USA/grafted on Berlandieri x Riparia, selection: Craciunel — 71 (C-71);
SAUVIGNON - clone USA/grafted on Berlandieri x Rupestris, selection: Paulssen 1103;
- clone 4 lasi/grafted on Berlandieri x Riparia, selection: Oppenheim 4
(804);
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- clone 4 lasi/grafted on Berlandieri x Rupestris, selection: Ruggeri — 140
(Ru 140);
- clone 7 Dragasani/grafted on Berlandieri x Riparia, selection: Craciunel
-71(C-71)
- clone 7 Dragasani /grafted on Berlandieri x Riparia, selection:
Oppenheim — 4
- clone 4 Valea Calugareasca (SO4.4);

C. MERLOT - clone Valea Calugareasca / grafted on Berlandieri x Riparia, selection:
Kober 5 BB;
- clone 8 Valea Calugareasca / grafted on Berlandieri x Rupestris,
selection: Ruggeri 140 (Ru 140);

The planting stock came from the experimental stations network. The land
configuration is a gentle 6-7% slope, the soil is a fairly leached black earth turned before
plantation at a depth of 60 cm. The vine rows are oriented on the direction of the level
curves at a distance of 2,20/ 1.20 m.

Work method. We chose a medium-development vine of each variety and
delineated the reserved nutrition area by the plantation distances: 2,20 x 1,20 m = 2.64 m->.

Of the delineated nutrition area we dug out the soil layers together with the vine
roots, every 20 cm, down to a total depth of 100 cm. We separated and weighed (table 1)
the roots from every soil layer (horizon). Based on the weight of the roots from every soil
layer, we proceeded to the graphical representation of the development architecture of the
root system (charts 1,2,3).

Finally, the total weight of the roots was compared to the soil volume exploited by
the vine root system, down to the depth of 1 m (2,640 m2 x 1 m = 2.640 m3) and we were
thus able to determine the development of the root system.

RESULTS AND INTERPRETATION

Grafted vine is a new biological entity resulting from the association of
the Vinifera grape-bearing vine variety with the root stock (American vine
species), meant to fight indirectly phylloxera attacks. The two symbiosis products
keep their biological characteristics, as the root system of the root stock is under
the influence of the grape-bearing vine variety. This influence does not alter the
architecture of the root system, however it influences the development of the
roots. Hence, the root mass exploring the soil horizons is different, depending on
the association by grafting of the grape-bearing vine variety with the root stock
vines (table 1).

Table no. 1
Root weights on soil horizons
Soil horizon depths: Total
Variety / root stock| 0—20cm |20-40cm (40—-60cm |60—80cm | 80 100 cm w'::;:n

@|%|@|%|@]|%|@]|%]|w@]|%]| @

Feteasca neagra /

SO4 155 | 11 | 650 | 43 | 365| 26 [ 180 | 13 | 100 | 7 1405

Feteasca neagra /

Ru 140 85 7 | 420 | 33 | 425| 34 [ 195| 15 | 135 11 1260

Feteasca neagra /

C26 150 | 8 | 400 | 22 [ 985 | 54 | 220 | 12 | 70 4 1825
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FeteascA neagra grafted on various root stocks (chart no. 1).
Researches pointed out the following:
- the most powerful root system is developed by the Feteascd neagra
variety grafted on the Berlandieri x Riparia Craciunel 26 and 71 root stock
sections. The total weight of the roots, in the first 6 years after plantation, on a
depth of 1 m, is 1825 g on the C-26 root stock and 1430 g on the C-71 root stock;
- a less extended, yet deeper root system is developed on the Berlandieri x
Riparia Oppenheim 4 selection root stock. The total weight of the roots is 1405 g
and it explores the soil on a much higher depth than the C-26 and C-71 selections;
- the least extended root system is developed by the Berlandieri x
Rupestris Ruggeri 140 selection root stock. The total weight of the roots is only

1260 g, however the root system is the deepest;

- the soil horizon where most of the roots grow is 40 to 60 cm deep. The
exception is Feteasca neagra grafted on the Oppenheim — 4 selection root stock,
which also grows a large mass of roots in the soil horizon of 20 to 40 cm deep.
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Feteasca neagrd / C26 variety Feteascd neagrd/SO4 variety
Root weight, in grams

v
Depth (soil horizon) in cm

Feteasca neagra / C71 variety Feteasca neagra / Ru 140 variety

Root weight, in grams
Lo | T[]

Depth (soil horizon) in cm

Chart no. 1 — Architecture of the root system of the Feteasca neagra variety grafted on
various root stocks

Cabernet Sauvignon grafted on various root stocks (chart no. 2). The
study performed on the Cabernet Sauvignon clones grafted on a number of 6 root
stocks showed the following:

- generally, the Cabernet Sauvignon variety, with less strength than the
Feteasca neagra variety, has a moderate induced influence on the development of
the root system. The largest weight of the roots in the first 6 years after plantation,
down to a depth of 1 m, is 1040 g on the Berlandieri x Rupestris Paulssen 1103
selection root stock and 1025 g on the Berlandieri x Riparia Oppenheim — 4
selection, clone 4 (SO4.4);

- the smallest root system is developed by the Cabernet Sauvignon 4 — Is
clone variety, grafted on Berlandieri x Rupestris Ruggeri — 140 selection, in
which the total root weight is only 500 g. In this root stock, root development on
the whole is weaker in all the soil horizons;

- a deep root system is achieved in the Oppenheim — 4 and Paulssen — 1103
root stock selections, in which the root weight is large also at 100 cm deep;

- as regards the soil layers (horizons) where most roots grow, this is at 40 to
60 cm deep. The exception is the Oppenheim — 4 selection, which preserves the
same superficial root system, at 20 to 40 cm deep, and has a large root weight;

- a strong root system with good representation in all the soil horizons is
specific to the Cabernet Sauvignon variety grafted on Berlandieri x Rupestris,
Paulssen — 1103 selection.
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Cabernet Sauvignon USA clone / C71 variety Cabernet Sauvignon 4 clone / Ru 140 variety
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Chart no. 2 — Architecture of the root system of the Cabernet Sauvignon variety grafted on
various root stocks

Merlot grafted on various root stocks (chart no. 3). We analyzed the
development of the root system in the Merlot 8 — VI clone variety grafted on the
Kober 5 BB and Ruggeri-140 root stocks. The findings were the following:

- the most powerful root system, in the first 6 years after plantation, is
developed by the Merlot variety grafted on the Berlandieri x Rupestris, Ruggeri —
140 selection root stock, in which the total root weight is 1135 g. A deep root
system with good representation in all the soil horizons, down to 100 cm, is
developed;

- the Merlot variety grafted on Kober 5 BB grows a weak root system, as
the total weight of the roots is only 840 g. Moreover, the root system is
superficial, as it grows mainly in the 20 to 40 cm deep soil horizon;
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Merlot clone 8 / K5BB variety Merlot clone 8 / Ru 140 variety
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Chart no. 3 — Architecture of the root system of the Merlot variety grafted on various root
stocks

OVERALL CONCLUSIONS

The following overall conclusions may be drawn of the experimental
results obtained:

1. The root system of grafted vines preserve the biological characteristics of
the root stocks, as the grape-bearing vine variety has an induced influence on root
development.

2. Given the pedo-climate conditions of Cozmesti viticultural center, Husi vineyard,
where pedological drought is frequent, grafted vines should grow a larger mass of roots,
especially in the deeper (40 to 80 cm deep) soil horizons/layers.

3. The study performed showed that the red wine varieties grafted on
Berlandieri x Rupestris root stock selections develop in the soil the most powerful
and the deepest root system in the first 6 years after plantation. The Feteasca
neagra and Cabernet Sauvignon varieties grow a strong root system on the
Berlandieri x Rupestris, Paulssen — 1103 selection root stock, and the Merlot
variety on Berlandieri x Rupestris, Ruggeri — 140 selection.
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