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ABSTRACT

The vine uses different amounts of substances in the nutrition process every year, the
extraction process being varied depending on various factors: the requirements of the graft
variety, the absorption capacity of the rootstock variety, climatic factors, the morphological
characteristics of the soil.

The study conducted at the Research and Development Station for Viticulture and Vinification
(RDSVV) Dragasani aimed to investigate the influence of certain factors on the absorption of
macroelements from the soil by the vine and certain requirements of the graft variety, the
absorption capacity of the rootstock variety, the natural fertility of the soil, the use of various
fertilizers.

INTRODUCTION

Deficiencies in these nutrients will result in poor growth and can even lead to the
drying of the plant (Mihalache and llie, 2016). At the same time, the farmer will need to
understand that an excess of nutrients is as harmful as their lack. Improperly dosed can
affect plants, sometimes with effects that are difficult to remedy (Bramlage et al., 1980).
The vine can adapt to a wide range of soil types and, if the soil depth, texture and water
conditions are favorable, it will survive and produce good marketable crops on soils with
poor fertility (Gus, 1998). The vine needs well-drained soil. Plants grow better in soils
with a pH between 6 and 7. In soils with a high pH (above 7.5) phosphorus deficiencies
may occur, as well as other micronutrients, such as iron. If the soil is deep enough, grass
can be placed between the rows to prevent erosion and weeds (Borlan et al., 1990). Site
Selection: Local microclimates play an important role in the feasibility of planting grapes
in a particular location (Mihalache, 2006). The most important feature is cool air and
drainage. Other factors to consider when selecting a site are: availability of full sunlight
and lack of strong winds and heavy hail (Borlan and Hera, 1984). Grapevines typically
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require a warm, dry climate, meaning warm days, cool nights, and low humidity (Burzo
et al., 1999). These generally produce higher quality grapes.

MATERIAL AND METHODS

The action of the graft and rootstock varieties and the interaction between
these soil nutrients were monitored in 2023-2024, on three grape cultivars, Negru de
Dragasani, Alutus, Cramposie Aromata. In the two years of experimentation, nitrogen,
phosphorus and potassium in the leaves were determined, and mineral forms in the
roots, shoots, petiole were also analyzed. The leaves were used for the analysis,
during the vegetation period, the biological material to be analyzed can consist of any
organ or tissue of the grapevine. The most accessible part is the leaf. The sample must
contain young and mature leaves (max. 10 leaves) if it comes from a hub.

Leaf tissue analysis will also confirm most visible deficiency symptoms, reveal
hidden deficiencies where visual plant symptoms are not yet present, and show
excessive concentrations of nutrients that may cause deficiencies of other nutrients -
e.g. excess K causes an imbalance of calcium or magnesium. Fresh, whole leaves
free from dust or dirt, disease and pest traces are taken for analysis. The practice
consists of collecting a random sample of leaves in the morning, before the day gets
hot, taking the youngest fully developed or expanded leaves of the same cultivar.
Wood weight, shoot weight, leaf weight were determined in the field for the specified
varieties. The nutrient content of the vine organs was experimentally determined in
percentages, and the overall nutrition, nutritional balance and the various ratios
between the absorbed elements were also calculated.

The absorption rate is given by comparing the amounts of mineral
substances absorbed between 2 consecutive determinations, which in turn come
from multiplying the dry weight of each organ by its centesimal content in elements.

The global consumption of nutrients relative to the biological unit (organ or
hub) during the vegetation period or at its different phenophases was calculated by
summing the amounts of minerals absorbed (with positive values between the
analysis intervals).

Climate and soil conditions. The climatically similar years 2023-2024 are
characterized by the following elements presented in Table 1 and Table 2.

Table 1
Thermal regime during the period November 2022-October 2023
Year | MOMh | o otre C) | Minimium verage (C) | average (O)
2022 XI 6.4 24 15.0
2022 XII 3.0 1.2 6.0
2023 I 4.9 1.8 7.9
2023 Il 3.9 -1.7 9.6
2023 1] 8.2 24 14.1
2023 [\ 10.9 5.6 16.3
2023 V 16.3 10.7 21.9
2023 Vi 20.2 14.6 25.7
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2023 VI 23.8 16.7 30.9
2023 VI 24.2 17.8 30.6
2023 IX 213 14.4 28.2
2023 X 15.3 8.9 21.6
Table 2

Thermal regime during the period November 2023-October 2024

vear [ wom [ T | T
2023 Xl 8.2 4.3 12.1
2023 Xl 4.7 1 8.3
2024 | 14 -3.3 6.1
2024 Il 8.5 2.8 14.2
2024 1] 9.3 4.4 14.3
2024 [\ 151 8.6 21.7
2024 V 171 11.7 22.5
2024 VI 25.4 18.3 32.4
2024 VIl 28.0 20.4 35.6
2024 VI 275 20.2 34.8
2024 IX 204 14.1 26.8
2024 X 13.6 6.7 20.5

RESULTS AND DISCUSSION
In order to interpret the data regarding the absorption of nutrients from the
soil, the climatic indices were determined (Table 3). Starting from the principle of
equal importance during the vegetation period of heat, humidity and light for the
development of metabolic processes in the vine. Vegetative growth - intense growth
of shoots positively correlating with the increased values of the climatic indices
corresponding to the months of June-August (Weather Station, 2024).

Table 3
Climatic indices during the vegetative growth period
Air temperature Hygros '\tljo- of | sunshine
Month T T min (°C) T max (°C) copicity v:%/hs duration
med (U%) ' | (hours)
(°C) | average | absolute | average | absolute T>30°C
july 28 20.4 15.0 35.6 42.0 54.0 9 317.0
august 275 20.2 16.0 34.8 40.0 59.0 1 259.0
september| 20.4 | 14.1 7.0 26.8 35.0 48.0 0 212.0
Average | 25.3 18.2 12.7 324 39.0 53.7 10.0 788.0
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The dry matter reported for each organ has a specific course, while in shoots
and fruiting organs (inflorescences) the dry matter increases continuously until
reaching full maturity, in leaves it increases at a sustained rate until maturity, after
which it is reduced and maintained at a constant level.

In perennial organs (roots, wood) the highest amount of dry matter is
in autumn and spring, with a decrease during the flowering period.

Table 4
The amount of substances in the multiannual organs
Organ analyzed | Fresh substance Dry substance Mineral substance

(%) (%) (%)

Root 19.01 24.0 27.02

Old Wood 5.9 8.6 10.09
New Wood 22.8 7.9 5.9

Shoots 22.1 26.9 20.09
Leaves 23.5 19.01 27.9
Inflorescences 25.6 13.9 6.9

The nitrogen content in the vine organs decreases from spring, highest was
found in the leaves, followed by the bunches and then the shoots, and among the
multiannual organs in the roots.

The phosphorus content in the annual organs follows the same path as
nitrogen. The highest percentage of P20s was found in the leaves and then the
shoots, and among the multiannual organs in the roots.

The potassium content decreases towards the end of the vegetation in the
leaves and the branches, while in the other organs of the vine it increases until the
ripeness of the multiannual organs in the roots.
new and old wood.

The calcium content in the annual organs generally follows a reverse course
than that of nitrogen and phosphorus. The highest percentage of Ca was found in
the leaves and multiannual organs.

The magnesium content follows a different course in the organs of the vine. As
with calcium, the highest percentage of Mg was found in leaves and perennial organs.

N

0III-II_II-II-II
N P K Ca Mg

M Serie 1 M Serie2 mSerie3 Mseriad

Figure 1. Global nutrition and nutritional balance achieved by different organs
of the grapevine at the most important phenophases
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NPK content in grape cultivars

Table 5

Grape Organ Element researched Global Dietary balance
cultivar analyzed nutrition
NO3 P20s | K20 (%) NOs | P20s | K20
() | (%) | (%) (%) | (%) | (%)
Negru de root 0.010 0.29 | 0.34 0.80 10.8 48.3 42.5
Dragasani shoot 0.15 0.34 | 1.09 1.50 7.9 225 | 70.0
petiole 0.30 021 | 121 1.78 19.0 | 149 | 66.3
Alutus root 0.09 0.27 | 0.32 0.78 11.0 | 37.9 | 51.9
shoot 0.14 0.33 | 1.06 1.48 10.1 | 212 | 69.2
petiole 0.28 0.19 | 1.17 1.75 22.5 149 | 634
Cramposie root 0.010 | 0.29 | 0.36 0.81 11.0 | 484 | 42.8
Aromata shoot 0.16 0.35 | 1.10 1.52 7.9 22.6 | 70.9
petiole 0.30 0.22 | 1.23 1.80 19.1 | 15.01 | 66.5

It is found that compared to the total NPK content of the leaf blade, the
nutrition is dominant in the case of mineral forms of K2O and P205. Regarding the
global nutrition with NOs, P20s, K20 it increases in the order: root, shoot, petiole. The
ratio between NPK is very different from one organ to another. P2Os predominates
in the root, K20 in the shoot and petiole NOs although it is found in small quantities

is better represented in the petiole.

Some differences are also found between the varieties in terms of global nutrition
with mineral NPK and the content in each of them (Tables 6, 7 and 8).

Table 6

Variation in nutrient content of different organs of the Negru de Dragasani cultivar

Organ
analyzed

c
(%)

N
(%)

P20s
(%)

K20
(%)

CaO
(%)

MgO
(%)

2023

2024

2023

2024

2023 | 2024

2023

2024

2023|2024

2023|2024

Root

35.90

35.95

1.32

1.33

0.178(0.175

0.35

0.36

1741175

2.68 | 2.70

Oold
wood

37.16

37.17

0.89

0.90

0.249|0.250

0.21

0.22

171|172

1.07 | 1.08

New
wood

39.12

39.10

0.78

0.81

0.131|0.131

0.17

0.18

172|171

276 | 2.77

Shoots

38.60

38.61

0.98

0.91

0.1070.107

0.17

0.17

1731173

1.34 1136

Tendrils

35.90

35.90

0.98

0.95

0.287]0.290

1.00

1.01

157|157

271270

Leaves

40.19

41.20

2.66

2.67

0.351|0.351

0.21

0.21

1.62 | 1.63

2.31|2.32

Blade

38.69

38.71

1.89

1.90

0.191]0.192

0.46

0.45

3.49 | 3.48

2.25|2.25

Petiole

32.49

33.2

1.62

1.60

0.320]0.320

0.57

0.58

3.01 | 2.98

3.10 | 3.09
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Table 7

Variation in nutrient content of different organs of the Alutus cultivar

Organ
analyzed

c
(%)

N
(%)

P20s
(%)

K20
(%)

CaO
(%)

MgO
(%)

2023

2024

2023

2024

2023

2024

2023

2024

2023

2024

2023

2024

Root

35.92

35.89

1.33

1.30

0.176

0.170

0.32

0.35

1.75

1.76

2.69

271

Oold
wood

37.18

37.20

0.90

0.91

0.250

0.248

0.20

0.23

1.72

1.72

1.10

1.09

New
wood

39.17

39.12

0.78

0.82

0.132

0.133

0.18

0.18

1.72

1.72

2.87

2.78

Shoots

38.62

38.62

0.99

0.92

0.108

0.109

0.18

0.18

1.73

1.74

1.42

1.34

Tendrils

36.01

36.03

0.98

0.93

0.208

0.291

1.01

1.02

1.60

1.60

2.32

271

Leaves

40.21

40.21

2.56

2.60

0.289

0.352

0.22

0.21

1.62

3.49

2.28

2.24

Blade

38.70

38.71

1.87

191

0.189

0.190

0.47

0.46

3.50

3.99

2.24

2.23

Petiole

32.57

35.54

1.63

161

0.300

0.321

0.52

0.58

3.09

2.94

3.12

3.07

Table 8

Variation in nutrient content of different organs of the Cramposie Aromata cultivar

Organ
analyzed

c
(%)

N
(%)

P20s
(%)

K20
(%)

CaO
(%)

MgO
(%)

2023

2024

2023

2024

2023

2024

2023

2024

2023

2024

2023

2024

Root

35.90

35.88

1.30

131

1.171

1.170

0.35

0.32

1.75

1.76

2.65

2.70

old
wood

37.16

37.18

0.87

0.92

0.252

0.250

0.21

0.20

0.21

1.78

2.66

271

New
wood

39.12

39.10

0.75

0.80

0.130

0.131

0.17

0.17

0.17

0.17

0.18

0.18

Shoots

38.60

38.60

0.87

0.90

0.109

0.107

0.17

0.17

0.17

0.17

0.18

0.18

Tendrils

35.90

36.01

0.94

0.91

0.288

0.290

1.00

1.00

1.00

1.01

1.02

1.01

Leaves

40.19

40.22

2.48

2.59

0.188

0.351

0.21

0.21

0.20

0.21

0.22

0.23

Blade

38.69

38.72

1.88

1.92

0.188

0.192

0.46

0.45

0.45

0.46

0.47

0.48

Petiole

32.49

35.56

1.61

1.62

0.289

0.320

0.57

0.49

0.48

0.50

0.49

0.49

Regarding the nutrient content of the various organs or their components, it
is clear from the table that the leaf (blade + petiole) is the organ with the highest
content in most elements (C, N, P and Ca), which is why it is the object of analysis
of most studies. The average content of the leaves in nutrients, the overall nutrition
and the nutritional balance achieved during the vegetation period of the main Vitis
vinifera grape cultivars spread in the Dragasani vineyard are presented. It is found
that there are differences between the varieties both in terms of the content of the
leaves in nutrients, as well as in terms of the overall nutrition with NPK and the
nutritional balance achieved, as is natural, differentiations in vigor, fruiting, quality.

The specificity of each grape cultivar in the absorption of nutrients naturally
determines differences in vigor, quality, resistance to bad weather, resistance to
diseases and pests, etc. it also constitutes the basis for the development of
fertilization systems differentiated from grape cultivar to grape cultivar, taking into
account at the same time the absorption capacity of the rootstock used.
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The favorable effect of fertilizers is easier to notice when the mineral forms
of NPK in the petiole are followed. It is felt faster for N and K (still at time 1) and later
for P (time II).

Among the fertilizers applied alone, those with potassium achieved,
depending on the degree of solubilization of the fertilizers, an increase in the dose
of fertilizer applied to the soil and the quantity of nutrients in the leaves, a better
overall nutrition. There is no proportionality between the influence of different
fertilizers on the growth, fruiting, fruiting and maturation of the wood.

CONCLUSIONS

Similar to the variation of total NPK in leaves, the content of petioles in
mobile forms decreases as the vine progresses in vegetation.

The nutritional needs of the vine differ from grape cultivar to grape cultivar,
being influenced by the specificity of the requirements of the graft grape cultivar, the
absorption capacity of the rootstock, the vigor of the hubs, the size of the production
and its quality.

This fact must be taken into account when applying fertilizers in viticulture in
a differentiated manner.

The percentage content of mineral elements and their dynamics during
vegetation is specific to each organ of the vine.
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